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BEFREAEE LSRR

&

BEBK COFERPEITIN TN 5 MR &
&%) Gd-DTPA (Magnevist®), GA-DTPA-BMA
(Omniscan®), Gd-HP-DO3A (Prohance®) {3#fl
BEANRIC A0 LSS - R RE LB S,
R - THIEBERZE OZENC B\ CIFILEE
EFFFBaE ORI, dynamic k7% - E
¥ vascularity O HIC B T & FHE T 5 R,
vascularity D& < VNS REEOKRBICIE
T4 a v FSAPEBLNEVWEAE LS.

BRI BT 5B REENOMEa VY
7 + (targeting strategy) @ MR BEZ DG
A, MR OE\aV b5 A M EEE & 22
FREE Y E - TEERHED LOZKINIER L EA
B I h S, FFERRESFEROFEAIC
BT B EERIM R AT AEAEP B R (Kupffer #Hfa)
CHFMfECH 5. BERERISG oD FiL
B, E R AR R R E A O RRIRRERR 7
TICHE, TORRIBEROEAKLIHOI L
00O A, T ITHIhOFRICERMC
£B 55 MRIEEFHOTR L IFREICOWT
ABRA.

|

HARICHR Y AZ N D EFA
OMAARIC LB a0 FRFORDALER

o/ PRARMAPICEE ST AHE, st
OMOREMER LEE LT T Y VIR
HARICRBINA LD VDA ENS.
Frig#8P % (Kupffer fifa) OERRRICEET
HRFIIRFE, KFH KTFOME, M4
TV VR, FfiRE, #SrRaiel & M
BRE, X TH BV, BT HAFEO Kupffer %EH
RICEREAIC I VRO RAENDITITR TR
BEZ10mm U ETHENERD L. 10
nm LUF TIRKLFIERE S AERER Y v/ #iD
MARIC, F71000nm (1g) DA EClEMERE
ICHESBDAENS. s THEZENE T
%6 101000 nm BEOR FEE LD & HE
F LWV, £ TFREERMZRED EFEARICRE
#H ER) NPT hsY. TN FOME
IRTFOBRE - WEEMH LEEr a4 PR
RExfRD.

anAf FREFAE L TREN L OPEE
e tgk oo f R8I (superparamagnetic
iron oxide: SPIO) T# 5% (Tablel). SPIO
DFEREEIIBILE—# FeO, %8 8k Fex0s
DREWORK B TH . TORKEIT 1-4 om
DK EXT, core LFES. core it dextran
% carboxydextran B E LB Y E 2, #
DR FHBERREE L TEEOKRE I PE+-H
BEmBEOLIDONFEEHRTSH. bk
IZ7 254 F&wS REEN SPIO ITH LiEb N
HIEBBAPELLEL, 7254 M

*—TJ— K MR]I, liver, contrast media, iron, gadolinium
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Table 1. Superparamagnetic Iron Oxide Particles in Clinical Use

Code Name AMI-25 SHU-555-A AMI-227

Commercial Name Feridex, Endorem Resovist Combidex

Generic Name ferumoxides Iron oxide/ ferumoxtran
carboxydextran sol

Particle Size (nm) 100-250 57 17-20

Core Size (nm) 4.6-5.6 4.2 5.7-6.2

Manufacturer Advanced Magnetics/ Schering AG/ Advanced Magnetics/

Berlex Laboratories/
Laboratoire Guerbet/
Eiken Chemical

Nihon Schering Laboratoire Guerbet/

Eiken Chemical

Osmolality (mOsm/kg) 338 319 370
Viscosity (37°C, mPa.s) 1.2 1.03 2.58
R1 (mM~1-sec™?1) 23* 24.7 24.1
R2 (mM-1-sec?) >62 168.3 53
Core Material Fe20s3 (Fe203)m (FeO)n (Fe203)m(FeO)n
(0<n<m<1) (0<n<m<1)
Iron Concentration 0.2M 0.5M N/A
Clinical Trial
Japan Finished Phase I1I Not yet
Oversea Finished Finished Phase III

R1 (longitudinal relaxivity) and R2 (transverse relaxivity) in aqueous solution were measured at 0.47 T

* measured in our laboratory.

Fe20s & Zn0, MnO, Cu0, NiO 72 & 2 D&4 T
% 0 SPIO 12 FeO-Fe:0s B & + 72 b b
Fes0s (magnetite) 120V TH 5.

@SPIO O T: BFEF & T2 RN OFEH

%

SPIO B3ARESBNIC BN 5 & IEHICH < B
{LShBIREHILT 5. MEETKRETS
& SPIO ORIt AMET . O LS HEE
BEME LS. RFTRSOEILITABE /O -
VOMHERSIKILLTE by Te R EET
4. L L SPIO KT 71 b vh-toEn
TE ALY A XTIV O CHRIIEFHEEER
CEsTifgmpREic, i E8EEIT
T SR L ThEw (0% D) R2/R1

BnAEW [EYRLR2: BFHO T, T: 25
¥ ARESIT A 4 R1, R2 (F2RIEE : relaxivity
={(1/T12)post-(1/T1z2)pre}/C; 1 mM D& &
FIEERINC & A BFIEE 1/Tie OH5) 10
o THREh, R/RLEAPIVWLDIZEE
HEREIE LTD, KEWLOIF KEESEEA
ELTORBZRD.)

SPIO I T: BRI ESNE L <MW= ORE
BEFEFORBEMETET I % 5EEFA
(negative enhancer) & L THEH I N 5.
SPIO 12 & % Ty, T BRI RIT I T I £ elF
TELT S, —BICNFESIRKEWVIFET: &
FEHREIKEL 2D, TiEBEHRIT L%
%Y. /- MREBOMBREN S WME L T2

199743 A 3 HZH
BRI RS

T160 HEUEHEKERET 35 BERBAFEE LB RS

AL
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AR LK E 290, JOUVARTIGITIE
T* 2 (SPIO 2 X AW 0 BEE) %
T wbD, % DEuk LA FIRR
4% 180°/ L A% i\ 7z gradient echo 5
>spin echo ¥ >t LT 180/ )V A& niT 5
fast spin echo ¥ @ JIg ¢ SPIO & T2 48 #i %) R
BEHNEHDS,

(®SPIO DERKR I

SPIO 134 58 D # 80% 28 JE S v IF 4L %
CHDRAENY, ZOEFEEZHIETIE 5
ECEE-FFaV PS5 A M EEDHEEOZH
ICHS5 4% (Fig. 1. %EH BATHERRER
BT L 7z AMI-25 (SPIO-dextran : 71§ &b %
Endorem [ 3 —1 v /%], Feridex [KE]) O
BRMICET A2HEI T TCICERNTHSE &
ENTWABO~D . HMECOSE NAHERRE
DOFERTILERAT MR B2 L CTE R L5
i S N/FEGFIIFFMRRRE T 90%, E&BMITE
T95%, REEMESEREFE (FNH: focal
nodular hyperplasia) - JRER B K (AH:
adenomatous hyperplasia) ©100% T & -
7212 AT OERRIE R TR IE OB

Fig. 1. 70 y/o male, moderately differentiated
hepatocellular carcinoma. left : No tumor was
visible on precontrast Tz-weighted image.
right : After SPIO administration (10 ymol
Fe/kg), the liver became very dark and the
tumor was clearly demonstrated (arrow).
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HEBITER CT X0 FRICEN TWZO. B
FEOBEIC b EN, BERET IV TR
2mm OEE LHEHTEETH S, E/-Fril
FE L OEFIMBIE L5 FNH - AH CizfaR
FEELREL TV HBERD 55, AMI-25
BE5IC LB N OIEEETHE DT AE5IC
AL DA BRI AR A N T 512.10~18) (Fig. 2,
3. BEBOFRIIIKERE S, EXERE
ErfS (imaging window) (T MAREAMKIC 473
% GA-DTPA ([CH L CHFICE VY. EEEO
1T SPIO B LlFE D SHU-555-A T #E S
N T W A2020 . SHU-555-A |3 one shot O &,
TR GENFEET, ®5# 10 45 THaH7klt
DOEALPB LN SO T, @E O GI-DTPA
ICHE U7 (E R AATRECH A, L LEnb,
BRSEE CREOAY T a—k R L
Y&, SPIO I X0 FFEmEBEHeEITm L
ST EVWSBERGHRE L INTWAH2.
513 SPIO DR % 5| & B OICFRE T
T EOBRBEDTRPERINEEGLH A
5.

CDER, UEAMFERBICNT 5 SPIO ©
HFHEELREINTWED . HFEEOFEILE
LI MR EREA O OMEARERZET L
SPIO OEE R ZWEET 5. 7272 LFFEEIC
GO LB OREREREL 5B TRV
INBBA . Jof2 LFFEZEIC B0 A ML
BOWBEITE SPIO OFRE—45Mix b/cb L,
SPIO DEFRELAE T I ¥EBHZHECT L
70 P REVWOTHBICIT K ICEREZET
%. SPIO D RN b - L DPHETEXHDIT DL
L EFFERERE N VIEBEHEE CH 5.
ZF O XM AP-shunt IZFFEEANET 55
4, dynamic study T34 CTAP T4 EEBE O
HITREETh 578, SPIO frRIZEEOKH &
B D OHITENTH 5.

ZOMDBARICI D A TN BEEHE L
T, BHEMEMAR TR AMI-227 (ultrasmall su-
perparamagnetic iron oxide : USPIQ)25).26)
(MSM)27,

Magnetic starch microsphere
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Fig. 3. 25 y/o male, focal nodular hyperplasia. A large
hyperintense tumor was noted on precontrast Tz*
weighted image (arrow). Both the liver and the tumor
showed decreased signal intensity from 7 minutes
through 47 hours after SPIO administration (12 umol
Fe/kg). The window level and width was set to constant
in both precontrast and postcontrast images. The signal
decrease of the tumor reached maximum (50%
decrease) 167 minutes after injection.

Magnetoferritin?® 7z &, B B % & T iE
Gadolinium-liposome?? 73 ¥ BHFFEIN T\ 5.
ABH REME RIS T2 BRFRRIC BT B RS A,

EREAT TIRBGIC BT HBEEEA L L
THERHINS. LS5 H AMI-227 (3R 7
DALY VAN AEND. F/z

Fig. 2. 62 y/o male, adenomatous
hyperplasia. left : Precontrast Ti-
weighted image. A high signal inten-
sity mass was noted in the dome of
the liver (arrow). middle : Precon-
trast Te-weighted image. The mass
showed slightly lower signal intensi-
ty than surrounding liver tissue (ar-
row). right : After SPIO administra-
tion (10 umol Fe/kg), the lesion
appeared as a low intensity mass as
compared with surrounding liver,
suggesting the lesion took up SPIO
(arrow).

AMI-25 % SHU-555-A 7z & L i L C T &
HHRELLLHEL, FROB(IBEETDH
5%, fERE LT TR (EE»&E S
ICHH L7210, gradient echo I CIMMEE B
P 57 0, TiEHEDEEZROVEL
7o L HARFC & 53052,

DSPIO DAl H IR

SPIO OFIE & LT, ONFEE & <iC
o NP RS B B AR B AR B O e S AR
& 4. (2Kupffer #ifa 0 F 41 L » FNH %
AH i OB MNICEL DR BEEL D
B Q) S EEEERERER AR, kY
BETOLNS. BIESAE LTE, OT: @miREg
FEEETARE L L AOTHRERBAR
N R2g. (2HE D Tz #0379 SE ¥ ClEEw -
MIRIC & % artifact 2380/ NFFEE O H % 1515
%, IR B~ OXR & U CERE
Tz To* 5RO gradient echo # % 971
¥, SPIO OzhBId To* s T 1 < Hn
HDOT—ATETHA. Bttt echo planar im-
aging ® HASTE (half Hourier single shot
turbo spin echo) 7 & O#BEE To*, T2 58FHE
BERBICEHINTETBD, Thbt
SPIO OffH7: & S HFFTE LS5, B)ffla
g S B GA-DTPA 7 & (F Bé ik F it B
HEEEEHLED T LT 5L, SPIO
TIREBEOMEEHR NS S NI < . hyper-
vascular 7z iFfifaE <&, SPIO R T EE M
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ErOEEBEBEICRH TE 594 ATHZVWD
TWbWALEEER S L THEINW. Ik
B SPIO [XFFPIC 54540 L 7= RIS HT/- iR
EOBRHICIZAWTW SR, BRIICERT S
BEORVEIIRERMECEREMN TS / — Vi
AR Btk D follow up FEFIC I\ TEE D via-
bility DEEEXZKICERWT L&D, Th
Xt LT, REKECERKRETHEIET L
AMI-227 ZRFREBDZDOT, B LEERE
% @ vascularity #BZERETH H &L INTW
A3 o7 LIMERE Gl myaic SPIO 28— L
ENBHT LT, AMI-25 D LD R TFROKE
WEEKITH T @R CTEEAEES, T2
FAETEESILEZRT I 4B 5.

FHEfRICIR VAT N5 E%E

ORI X 5FEF O D A A & B ERr
a2 ER &+ 5 7-08FAIC I 58
HIBHAE2BVEZON TS, 1 DT ERME
&EF L — MRIOBERICIEBEEOE 2L
TEANCD PREOIREME L KEE (BiE) W\
Feblz®HT L THS. KEMEOAOWE
Fo%a, EFFIEBRAE) OOBREAE L
IFEALBODAICEENS. IREESE
{725 LEEHGTHREREZ BB LTk
D, MRERICERDAENLT kS, L LEE
BHEO R TITERME OBRIN & il oOE
BT EDEP O L2 L LBt N5
DT, BEHE LA RIICITEERE
CRBUTEDPBEILNG VAL BLETH
% - THREME & KBEH™ T % b DA
FFEEMm T2 OEt S N, BARICRDRAEN
AIERH L D IIHRIC T 28 E%ITS A,
RLIOZ EIIEEOHEEREE S -> TLE
EVHREI NG &S RIEAE K OTREKD
HTCERDBDAHZ L EInA.

sinusoid IZEE L7 EFFITREARIC LD
MEAKMZER L7k, WEBHR - R
DREBNIED 5 W ITHEEG A A - TV T IV
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FEEBEA 4 e EOZEER BEARICHED)
12 &0 R 2 88 U CIF MBI D A £ h
%3 FFMRRATIR I 7 oY —ASEOEY
BRI L VKBRS h, Kwcrray
BIgE - iBERE T O T CEELKEEY LD
RHAICBRE NS, OB ORE TEE
DEEH OS> FE (MW) T, ThiCidfE:
BKRKELSy PTIETMW3S0EEMUE, v
TiE MW500 LA EDOFEB AT ~DOBITH BT
THAHW. COBELEHHER LY FTORE
KAE TOFfilar RESEA O EER D
BEVWERBLT S EHEEINS.

AN MR R 2 Fc R B 72D Tk
DRD12E LT, SPIO DR FRE/PNEL L
T, 7 B #Ha receptor I L % endocytosis
AT 5 &5 SPIO I Bk 7z coating &9 %
ZEBEZLNTWS. REMLEEFZT
arabinogalactan (AG)-coated SPIO T, JF ##
FaRIC 50 75 / MR I3 A AE 3 % ik B9 7% galac-
tose receptor (asialoglycoprotein : ASG recep-
tor) ZERE L TW503D. WD AEN
ASG-receptor ¥ AG-USPIO O #& & 112 FF 4
fa lysosome IZEIZE 5. ASG {3 BT I BEHE
I, receptor [IMSEIEIC recycle I % AR
b8k i3 lysosome IZ¥h & LEH DR RES
%38, AG-USPIO O T2 G5 B3 K EK+ T
{3 Kupfler M@ % EE/Y & L 7z SPIO-dextran iZ
2 5 PRI 3% L 270\ Kupffer flfaic st
LT #if2id 60-70% % &5 & % O T SPIO DORFi#
RSB E0VE— L) T BHEDRN LD E
CHEbnz®., zoiFh», SPIO%R 7 I /BT
W& L7z SPIO-glycine & il IcER DA T 1
%39 INGOEKL SPIO ITWwFhd vk
PIEEE T, BRIRRBRICE > Tz,

QOFF fi s RS A O BTERIR & BRI IS B

FFRICE D A TN A EWHESEF L — 5
{21 GAd-EOB (ethoxybenzyl)-DTPA%0 4D Gd-
BOPTA  (benzyloxypropionictetraacetate) /
Dimeg3® 42, Mn-DPDP (mangafodipir triso-
dium)4®, MS-264 (Gd-butylbenzyl-DTPA)%
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Table 2. Paramagnetic Hepatobiliary Agents in Clinical Use

Code Name Gd-EOB-DTPA TGd-BOPTA/Dimeg H/In-DPDP
Commercial Name Eovist Multihance Teslascan
Generic Name Gadoxetic acid, disodium | Gadobenate dimeglumine | Mangafodipir trisodium
Chemical Formula C23H2sGdNsNaz011 CasHe2N5021Gd Ca2Hs0MnN«NazO14P2
Molecular Weight 725.7 1058.2 757.3
Manufacturer Schering AG/Nihon Sher- | Bracco/Eisai Nycomed
ing
Osmolality (mOsm/kg) 884 1910 1000-1400
Viscosity (37°C, mPa.s) 1.23 5.3 2.03
R1 (mM~1-sec™1) 5.3(8.2%) 4.6(9.7%) 2.4(1.6*%)
R2 (mM~1-sec™1) 6.1 5.6 3.7
Drug , 0.25 M 0.5 M 0.132 M
Concenttration
- ) 7

Stability Constant of Che 93.5 99,59 159
late (log K)
Clinical Trial

Japan Phase II Phase III Not yet

Oversea Finished Phase III Finished

R1 and R2 in aqueous solution or in plasma* were measured at 0.47 T (** 0.23 T).

T ERBBH. BBk coating B L /-
SPIO-arabinogalactan3®).37) SPIO-glycine3® <
bk D EfE R T %5 MION (monocrystalline
iron oxide nanocompounds) iZ ASG % 2iF T
HFHREICERYAEN S & DI L7z MION-
ASFO) B 5. BEHMESBEF L — FEIIZ R2/
R1tA/pEL, EEHOBEREY ERS
LB H (positive enhancer) & LT Ty
HRBICERINS.

A E TIi%1997 £ 2 B ¥ # < Gd-EOB-
DTPA Z2ERKB IS T HEOE T+, Gd-BOP-
TA/Dimeg 2N ERIRF MBI NS L 25
TH5 (Table 2). ZHDOEFISD L AHE
REBITIZA - T\, BRI R
EEFOFKIFIL, (Gd-EOB-DTPAJZ- 112>
DO Nat & O, [Gd-BOPTA]Z-iX2> D
megluminet & O TH%. [Mn-DPDPJ2- {&
BRI 2> O BRIK BB~ BT I INERICE T

DEENRDY, BRERTHERAIN/ Oy M
megluminet * ascorbic acid, Nat @ ¥ T &
D, EBERPICA T VHEERTHAH. Th
EEF PRI D A AT EElE S h 5
K@ EEICEL Y CORFIHFENS D)
S v F T |3 GId-EOB-DTPA 3 70%40, Gd-
BOPTA/Dimeg 78 50%3, Mn-DPDP 25 47
%%, MS-264 73 80% 4 7 & &, GA-DTPA 2
0 THADICHK L THEFICHERTH
5. B FTIETy FEDIBHEEERIIEL & D,
Gd-EOB-DTPA 78 #950%4Y, Gd-BOPTA/Di-
meg BHI 4% TH 5. s EuE A
OF % i3l ER LS L, A relaxivity
13 Gd-DTPA X » & < 7 5. Gd-EOB-DTPA
TRARBEFTIE R E4.9mM-1-sec™! TH
APMEH TR 10.7% A EE &EE4E5 L RL
13 8.2mM-1-sec™! & 75 548,
Gd-EOB-DTPA%~50) Gd-BOPTA/
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Dimeg4? 51, Mn-DPDP52 5\ 11 & EE&HY
HAHViZ FFEFICE LEB-FEa Y -5
2 b EBOBERETRI ET S LRI T
% (Fig. 4,5). T OOFERMER MR E
BEANL, BEHEE» OFERICHT TR
Gd-DTPA [ #£ 12 T1 5 7 gradient echo & 7
YOBHEAF v V& &P A L /- dynamic
study IC L A MFEEROFHEAFRETH 5. X
SIZAFMEEST#E (hepatobiliary phase) Tid

T
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EFFERICEFR IR0 AT SES
b5 L CTEEHEaY F A M eRd2
Wikt x| L3 5. $abbReROIREEME
W8 1 7% B K GA-DTPA 7z & @ value-added
version b 52 5. BE-MEIV FS A FOHE
D OARIRBETRZ A I T3 EEH OEE
PERERICEIDDAEERL YD, GI-BOPTA/
Dimeg T# &% 40-90 4547, Gd-EOB-DTPA
TH 5% 2045 44956 . Mn-DPDP C#H 5.6

Fig. 4. 71y/o male, well-differen-
tiated hepatocellular carcinoma. left :
Precontrast Ti-weighted gradient
echo image. No tumor was depict-
ed.

middle : On dynamic MRI (30 se-
conds after 100 umol/kg of Gd-BOP-
TA/Dimeg injection), a small le-
sion was noted as a hypervascular
mass (arrowheads).

right : Hepatobiliary phase (82
minutes after injection). The small
lesion appeared as a hypointense
mass as compared with surrounding
liver (arrowheads).

Fig. 5. Chemically  (3'-methyl-4-
dimethylaminoazobenzene) in-
duced rat liver tumors. left : Precon-
trast Ti1-weighted image. No tumor
is visible.

right : Postcontrast Ti-weighted
image (60 minutes after injection of
25 umol/kg of Gd-EOB-DTPA). A
small tumor appeared as a hyperin-
tense mass, suggesting the residual
uptake function and prolonged ex-
cretion in the tumor tissue (arrow).
However, pathologic examination
revealed the tumor was moderately
differentiated hepatocellular carci-
noma.
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15-30 43 & T 55355,

Gd-EOB-DTPA OE @& 5 &1L, FA VI
B AEEREE 2 HEERIC I\ T 12.5-50 umol/
kg OB EEDS L, WEEHRMAELE L
hepatobiliary phase T |3 12.5 umol/kg T+ 4%
7z % @ @ dynamic study T Gd-DTPA & @&
DB A1 51213 25 umol/kg BNBETEH - 7=
L\ 55 Gd-BOPTA/Dimeg T i3 I H S
M 4% & (&<, hepatobiliary phase |2 T+
GiEE-FEa YV 5 X FE1F 51213 100
umol/kg OF G BB NE L 75 5540, dynam-
ic study 1213 GA-DTPA FHEARESER D OB
RPHFTEA T EPFIETHS. Mn-DPDP
TEIEEET I LI, 5umol/kg TH457%
IR BB 5N 55955, Mn-DPDP OKE
W PR1LIZ28mM-1-sec!, Ifi % #R1IT
1.6 mM~1-sec™! X E A D Gd BUF| & Higg LT
INE VRO FHT—MFE L — PRI TR
free Mn*+ [CfFBE L CTEBES T LEET 5
TeOBCEEHRERBEST L LELZLNT Y
%57)

BRI T 20T, FFMfass RS A Gd-
EOB-DTPAS®) 2 MS-26459 23 & 2. 4 B )
RS L VM EH T A LB, O
DBRSIL, "o LFMkaEs B 5 R ER M
R L OB PIEEIIREETH 57D
DA ENIERF DG OB S ke
HEHEEEIND. FEROFT RIZFEEY V527
57 4 THRRRD LN Tz, Tc-99 m-
IDA (iminodiacetic acid) # 8 ¥ AZsEHLFF
MBS 7k B9 L& GA-EOB-DTPA %#Hi »
RERNEWS TR RS BB B0, —
HAZ R LLAT DRI R Tl BB A
IR LIOME 2R inW e BB OIF
SHEE L VMG Sh, TiEFAERTH
B L VIEESOERE LTINS S, f
SN AR AL AR C L R L 0 < &R
NAHT EHRH A, Mn-DPDP T it il fa e
R Th{BEBHTHB LM IEEINS
BENH H . MR EEAIC LS

[EE OEAFER & TLE & OBIRICOW TS
BOEFOEEPUHETHHD, DLEED
overlap iZ FEET S LD TH 5. bl ARIT
FNH i3 Gd-EOB-DTPAS56 22 Mn-DPDP?)|Z &
DEBEFLVmEFEINS.

FFREZEIC Js1F 2 Al e RMEEEH O F At
LRI N TV B . FFEE OF 7613 fa ks
EiEEFH (Mn-DPDP) OEHA)R 4 RS
BB, GO TAEOZKRENEL L AB T
ENEINTNWBM,

O fRRats RS R OF S & FIE A

FFEEEERESEF LV — FRIOFFE S
i3, (DT 58FRBE V5O TRERHEAHE <
S/N OFWE&EREONS. CT ICELUOEG
IV R A RAELN, FICHRKEICERIIC
HgLCTW. Q58 EHICIE GI-DTPA
R4k D FEHF B 757 % 78 37 D T dynamic ¥ 12
& BEE O viability DM AR EETH 5. (3)
NHFEEORHE PR TE 5. (OFFMRED
S X0 & TESLD & DI IEE 2 FH
FF & D& INGILEOHTBICENLDZ E5H
5. OB GHEBBEERHAR, &k ERET
bNns. SPIO S LTI &V 5 7o RED
TRV DODERAEEZHDTHAHN, MEREL
TIRHOEEHIEER» SERHEEI NS 720, &
YUV OBE TIHESDRMET T 562,
Q) E5EBEOH+ %13 GA-DTPA R OIEE
B7aoMemd DTEAREE L HRESER
INBB. L LICHEBR CIIIMERIERA
12 & 0 FOEROEKELERIC delayed phase Ti&
ERRAEROALIEN LT LIED Y, mEEE
DO 7x EiE#/NZ — OFHEA SPIO 7z ¥ &
DEELWERDED 5.

FHREEMAIOEGZEICET 54 > N7 +

OFFF RIS O I £H0% R

1. BEryzhlr (HCC :EFREDER)

HCC I FFBEZE 25 Bl & 73 % A, US, CT
ICTHRIC/MEER 28 B D 7B &1 AR, IR
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BB, RO LirEx & OEFPNE &
L. BxOBEBRE - FHRERELE T,
PEIT, TAE, X 5IC ope AHEED & 5 %2tk
AIAHT LD FBRICHEE &2 ETiTk
5 PITBEICHET SN, BRPRBICL - T
[T follow up SNAEFEEFLH4AHAHATHHD.
Z Z CHFERIC R T A management DRE &
75 HIREFIREEPIARFIN LD TH 5,
FEEOSLE EHEEEERERH AW
MRIIZRFAEEHERNICE LT, FELE
FIRE DRI T overlap BAERL, BERIC D
ROLNTWA. BEICHEZREEST A &
ZB A7 data DEBDBMLETH Y, HARE
OFEFEMGEREZH O L S (REEOM
TOMEZED D L HE - TEERNZHR
Tl eEBbh s, FECIMREREEKOK
BAOFEME & L CEER - REARLEY 2
DNA EE® BFFEBICGAIhTETED,
FRBRERED 20 b OEEFTIRENOT 71
—FRBRRE LV O0H 5. Lich-> TEHEZ
Wi & S EEOMRRFERERE & AT O —
FhkDON, HHEREEEH %A/ MRI
IR W TR A EZH %2 D A A delayed
phase THE S L WSEF/ A —VICK-> TE
JEDOSALEE - BHEEMRIC—IGO [ERE] %3]
ST EMRBER B2 LNk, ok 23
BREEFE T ACERIIEAREN BT
WA TORETH VEERBETL IV EWVD
FEIREHIRT A FTBRIC e B 0 b Linda\. R
X H A B\ - MRIIC & A5 LEEZE A%
B2 U feedback S5 X517k BICiE, B
DL EDOBEIC OV THMELERERE 21T/
> prospective study BNETH A S5 . BLhr
DBRRRZT T BEDROHE, FHROHEE
RO CEEZEE R MKMHE (doubling
time) 69,67 ¥ #E 2/ 2 — 1/ L OBIFEIC DWW TD
BHOEETHAS.

2. R

TR OFFEZ KT & BRI RRIC T b
NAZEDPEBRTHS. 7-& 21X US TORFEE
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BREOBE, EFIFIC bull's eye sign #3R%D
BIEE L7 D BB OEFHIZENT T T YIRS T
Fev. L LbBEICS WIFBEZES 661 T
13, BB TE/-%% O modality Ti3#
FIZlrE CREEY T, FEZHBENZEICE
TLTLESDHENLE~RONS. E/-HidL
72RO, FPREESEAGAE MRLICK\WT
i & B RIRZE ORI TOBERER D overlap 28
ROOENE. Lich - TSR EEHI A
MRI &, FFEZEICWCIFEESKHBERZ
WL VBEEINETE L50. kTt
B IZ meta DR 7S FHF R & A 0F A MRI
OFETHY, THICEHE L T meta & heman-
gioma, adenoma ®° FNH 7z ¥ B FFER & O
EANNEETHS. DF VK TIE £ meta
DOFEEZW, D\ T meta & BEEZEBOER A
FREEREEERORE L 72D, BRREOZE
TEGZE—RE LTHARITZEER I QWi
(AW

FHEEEEEH I AHAMRIE, US:-CT -
CTAP 7z & X 1ol U CHEB R AEIC 5\ T
R SENTIFREWNITETH 5 & OIS
TN TV A5.68~70 7= 72 | helical CT /] &
U EOBBEEBIEHT-OITE, BEEOTE
L L CE M4 Tl £ FF dynamic study (3.2
ATHAH. BEMMEA TR LD fast SE ©
gradient echo ¥£IZ & 4 scan BALETH AH. \»
FTNIC LTS, MRI{ZTao X FRBRERBO S
T, AZV—V7HE LTUS R CT 2 &%
TEW. L LFREEERRSFIECES
EOC i, FHERHR & Ui NREOR I
REFNZMNC K E e REN T RIcT LDk b L
Bbhns.

AR EER & L7z SPIO & BTl Ry &
U7 B S O FF g AE D Hl Tl 7
FICHOPREZIROONEZVWD. FH50
A TOREH R NAHPEWSRIE, Eop
kD GA-DTPA IZfRFE 3 h 5 I BIEFF
EDEWG T ORI, BERKERF O
EHEFFOBRGERAPRD b D T THED
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SHICHEENT A ThHAD. HillakREER
HEEHIT GAI-DTPA I L/ FRA BT T
B, EMMOBFEOBMICLICATESLEE
Sl BTEFTH%A. SPIO |3 FNH 7 Yk
TRE R BRFIEZ OFENIFE SEREOBKE &7
B, BHMEEK & T 5 L EGRHEOH
BRIV TEN TN 5.

3. FF#4E (hepatic functional reserve)

Wr

Mn-DPDP % £ REATES €7V TERDRE
Bt L7 Tild, FRBETIIERR LR L
TRESFHEMET L, £/-BETLHAET
HEPZEEHROKETHRELNIE WD,
# ~ D GAd-EOB-DTPA © = v + &M, BHF
RBEEIC B BEEHROBE T, SHEEET
BIEEFHCEL CRBOSEHNRIAEREICE
<, BHEEECTITRIEFSDHRMENZT TR
CHEBPICEEDHREPBE LY. v M
BHREE T )L TN RBRE DL T 28 SPIO
CEABEDROKRT ELTHEINTY
7

WO KBS SR ORERTIB I 2
BTHAHIW, WROMEY VFI57 4, 3
O FYVFIS57 40 KB EED S eI+
SICHAH. AFEFFREREEE L TERE SN
T 5 ¥nTc-GSA (galactosyl human serum al-
bumin) ¥ VF 757 L OHEZSHEDOR
BThsrLEBEDLNS.

4. flfESR~DIHA

MAPRICEA S NS SPIO I3 SR BRIC S I
DAENPBEOEEBERERTIES. EMY
VSES, BBEEEE, *oOMPRRERE
B FOBEICERMEARINS. TDED,
SPIO G m# 7/ — VEEHF & L TMR An-
giography IZ & FI A AT BE CTdp 5307 . = /-
SPIO % R\ 720578 2% ¢ perfusion imag-
ing HIFFEIN TV 5.

HRAERF AR RS RNT, MREER IR L
TIPSR DO MBS LA GI-DTPA 72 &
CRROFERAEBTREEZ ONS. FliTd

%

IR Y, HFER LR Lo W ibERRE T
DOEWEEOZENICELD L EbNns.

OFF RS OB ) O A7k

R ORI FEE OB & 8%
ZHNCH 5. FHEEOAZ Y —= v 7icidsd
BEEPAVWDON, RWTCT (B - &&
CT, dynamic-incremental CT & % \ {4 helical
CT, CT-arterial portography (CTAP), lipiodol
CT), MRI (B#iT: T:558%, GA-DTPA
DFA dynamic MRI), &#EMICHMESY, &
FEWHA PR E - 7-2IKI12 72 5 modal-
ity A& ¥ 7= decision tree BEFEH I T
W5, ZWICE S E T cost-performance [§]
ED721Tid T @ decision tree % gL L T
Wi B,

TFOERBEFOBE S EE 5k, EE
Flae g BEREHic oW Th I A MEIEEE
RICEz HREFBPICE TS, FEEK
MRI &8 & B4 Cid 7z V. $ L\ modality
&L THREEEEFIOE MRI BDIERER S
N5 &I, 1F352 D modality IZEd 5L E
@ performance AHREE S N7z < TE R H7n0.
Bilt, REEOBEE: (dynamic CT, CTAP, dy-
namic MRI 7z &) & FEEEEFFIGH MRI
THE LB EDZ I N TW 5. animal
study T |2 Gd-EOB-DTPA * Gd-DTPA @ H
(2T, conventional SE )80, Gd-EOB-DTPA
& SPIO O H:#G (4.7T, conventional SE )6V,
Gd-EOB-DTPA & SPIO @ t # (1.5T, con-
ventional SE )™ 7 & 233 % . clinical study
T, SPIO #f i MRI i dynamic CT, US k&
D BB IC I W TEER T\ B A T US (12
34 % 568 F7- SPIO fff MRI i B
D REHEOERNIC T GA-DTPA 6tH (dy-
namic) MRI X 9 EHh, SPIO #5481 10% L4
FOEEOFEET B AT BRETEE R
B35 2\ 569 . SPIO #f F§ MRI i3 Receiver
Operating Characteristic (ROC) T D#SE,
Bt MRI & 0 EBEHREICIS W THL2ICT <
N, P LA CTAP L EEThH -7 W

193



AfEsE F1TE 45 (1997)

57 . % /- Gd-EOB-DTPA | 25 umol/kg LA
F @ dose % dynamic & < # H 3 1 ¥ Gd-
DTPA L RRDEF /N Z— /BB LN, »hD
hepatobiliary phase 12 THFEZ T & & FI2
ICBWTGA-DTPA U LDOEHwRAEHE LN TE
056), FrAHpass Z M ERAIR “value-added ver-
sion of GA-DTPA” TH 5 Z & REFMITF Sz
LEZ2 L&D

I, SRZHEBENEEETHS TV FES
F VB A F (CSIC) % SPIO OftHH
ELTMRIICHERL, HEEOZIICER T
HHEVIMERLINTWED, TodS
{LFFfifdER % CSIC A BV sA L 25 ep (b D FF
SR ITEL D A £ T ERINAEETH 5 &\ H82),
CSIC TR F&13100nm DL ETH 5 2, R1
ER2IT B O B ©044mM-1-sec7!, 2.3
mM~1-sec™!, TH Y SPIO ICHEKT % & &EH
BHENFE 8, F /- MRIICH R 5 DT F%
RN THSH. 172 LBEOBEANCIHK LT
LM THLONBFETHS.

¥ & B

s 2 MRIEEZH O BLRIC O W TR
7-. BiAE4 T2 GA-DTPA #fH dynamic MRI
13 B IC B8 L Tl dynamic CT & +45 854 T
Eh, BHVBEIEEL TS LORMAEKR
B b 005 5%, BRERANICIE 80-90% DFE
FHZ BT, BWEM & L Tid Gd-DTPA ©
ERTETWAEBbNS. B UTHFEERE
BEHNO BT 72 ATH L\ modality % H8%
FIGRERVOP, ThE D 10-20% %
& T dynamic CT % CTAP %# &M T X A Hd
Brah, R L TERBYIRICEIOOD
. SRS BAER R O A ERIR 6
N, EFREEINSHEES F CRCRIER
BRI, BIfES < ORBME 5 T R E A
IZHAER L, ¥ 7c optimistic TH 5.
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Liver-Specific MR Contrast Agents

Akihiro TANIMOTO
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35 Shinanomachi, Shinjuku-ku, Tokyo 160

The ability of liver-specific MR contrast agents holds great promise for improving detection and
characterization of liver tumors. Paramagnetic hepatobiliary agents can be used as extracellular
agents in perfusion phase and as liver-specific agents in hepatobiliary phase. They provide wide utili-
ty and user friendliness, facilitating one-stop shopping for users. Supeparamagnetic iron oxide parti-
cles are surpassing in detecting lesions and in characterizing some benign tumors.

Recent clinical trials have revealed the superiority of liver-specific MR contrast agents over other
imaging modalities. The expected role of liver-specific MR contrast agents is simplifying the diagno-
sis of focal liver diseases with cost-performance advantages. However, further studies will be need-
ed to establish an efficient protocol in liver imaging. The current status and prospects of liver-
specific MR contrast agents are addressed in this review.
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