AL FE P MRT R 52 Al Ol R e

AN LA

BRIE SN LR ST AR Wi R

FL&®IC

BAE, MRS MR EEH & L CHIKT
AN TWB OB RE X2 —7 v b
&L BE R ek (SPIO) A DA TH
%. ZOFRDPERIERSHET - ETHRORFHINE
B RMISEIN D 5. DX A T ORI
EEANIEAN TIHAERICE TE-> T, 2
O TP RS R e P Is, FTL Wi
& LT 7 — VS Al ) \EE A s
Y OUREMEICOWTLERT 5.

SR EZRIDIRIR (Table 1)
1) EEHE R854 SPIO  (superparamag-

netic iron oxide)

SPIO T 1% 1997 412 - #E & 1 7= Feridex
L, SHKEETFE D Resovist (VY E A R)
7d 4. SPIO KL Fi3ii-F @ opsonin & &AL
T, #E5FODOHK 80% 2 AN % Kupfler iz
ICAERE XN S. Kupffer gy <% SPIO %
lysosome JERICEEFRE L T cluster R L, K
&\ cluster (3 /PTG & 6L L T To™% FiifE
L THOESHREAIKTIES. £h3n
cluster (3 7/K%>F @ magnetic center DT %
BoelL, iU T BT 5. T T2

Table 1. Tissue-specific MR Contrast Agents (for human use only)

Target liver RES hepatocyte lymph node blood pool
domestic
on sale Feridex (ferumoxides)
Resovist
(Iron oxide/carboxydextran sol)
clinical trial Gd-BOPTA
Gd-EOB-DTPA
Gd-DTPA-DeA
international
on sale Endorem (ferumoxides) MultiHance (Gd-BOPTA)
Teslascan (Mn-DPDP)
clinical trial Gd-EOB-DTPA Sinerem B-20569/1
(ferumoxtran) NC100150
Code-7227 MS-325

*—rJ— K MRI, contrast agent, gadolinium, SPIO
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FIRAR HRALIEF IR 1T, WL To¥, T2 o8
BTHEAL THOBHE F2E5C & THEED
BMHEEZ R EXHE 5. SPIO ik Ti MR &
Gd REEA L V@<, BH\ TE OO0 ZRF]
ERAVWNEIFOESHMAE LN LY. HOE
SHERTH 50T LA HHE, HEE-
FFav b5 A Zm ELFES OB 53
%. SPIO % MRIIZ B 5701 ARG D
HAICRE U Tl & BRI L 0 & Dt
EIXHBHH, FEAICIE T 9034 Fast SE, T:
nf 4 gradient echo, T2*5f 74 gradient echo d
Z=00AGOE PRSI NS (Table 2). &
7»C% long TE ® FSPGR {Za v F 5 A 4
fifRE LIRAERHIBRIC BN 5/ VL 2SR50 & LT
bNTW5H2,

$22% 45 (2002)

B 1% SPIO 6fH MRI (35% & 204
WadERBEHBZIEETHY, BFFELT
SPIO 3% —@iR & xho-obh 5 (Fig. 1). %
72 T1## GRE % CTE # /% 2ms L)
IZ9 % & SPIO O TisiA R aFIH I %5 &
MNABE L7 0, MENENR & ORMWEE ik &
DOENZM B EETH 5P (Fig. 2). £/ T
I8 GRE £ CR &N A 1885 R OGS %
B (ring enhancement) & MM % RE§ 5
AV ELTHMOENTEY, EICERTH LY
(Fig. 3). ROC ##7ic X v SPIO #&5 MRI 1%
dual phase @ dynamic CT x » [F#&#& O H
BRITENS @A I NTW5Y. Gd R #l
A W72 MRI % CT Tlidk ) T &7\ b
EBOBWICIIRF SN 5. SPIO O HAEILIE

Table 2. SPIO-enhanced MR Imaging Protocol (at 1.5 tesla,Keio University)

Pre Contrast Time TR TE FA . FOV ) .shcc interslice No. other
concept sequence .. |NEX|ETL Matirx | thickness gap of
(s) (ms) | (ms) | () (mm) . parameters
(mm) (mm) slices
Heav detect
Te‘aN;, non-solid 25 breathhold SSFSE 25000 95 — 1 64 | 300-340 | 256 x 128 6-8 2-3 18 Half Fourier
: lesions
LWl o 26 | breathhold | FMPSPGR | 130 | 2.2 | 90 | 1 | — |300-340 | 512%x256 | 10 0 15 | Phase FOV
(opposed-phase) contrast (75%)
T,WI L 25 | breathhold FSE 2500 | 86 1 | 12 |300-340 | 256x160 | 6-8 2-3 1g | Phase FOV
contrast (75%)
i detect fatty | o) | | thhold | FMPSPGR | 160 | 4.2 | 90 | 1 300-340 | 512256 | 10 0 14 | Phase FOV
(in-phase) component (75%)
Post Contrast Time TR TE FA . FOV ) .shcc interslice No. other
concept sequence .. |NEX|ETL Matirx | thickness gap of
(s) (ms) | (ms) | () (mm) N . parameters
(mm) (mm) slices
Wl vessels, 26 | breathhold | FMPSPGR | 140 | 2.2 | 90 | 1 300-340 | 512x256 | 10 0 15 | Phase FOV
(opposed-phase) | hemangiomas (75%)
T,WI detectsolid | o0 | eathhold FSE 2500 | 86 1 | 12 |300-340 | 256x160 | 6-8 2-3 1g | Phase FOV
lesions (75%)
cpyeprywy | detectsolid |yg o | breathhold | pypopor | 130 |87-01] 60 | 1 300-340 | 512%256 | 7 0 gxg | Fhase FOV
lesions 3 times (75%)
option
T.WI detect solid |, | respiratory | pgp 1 67000| 90-100| — | 2 | 16 | 300-340 |256x192 | 57 23 | 1892 | PhaseFOV
lesions gate (75%)

SSFSE : single-shot fast spin echo
FMPSPGR : fast multiplanar spoiled GRASS
FSE : fast spin echo

2002 4% 10 H 2 HZHE
BIkIEE RS T160-8582 HATHIHIEX (S T 35
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Fig. 1. 46 y/o male, liver metastasis from colonic cancer

A : unenhanced T2-weighted Fast SE (2500/90). No apparent lesion is seen.

B : post SPIO administration. The liver signal intensity is markedly decreased and a hyperin-
tense metastatic lesion is noted (arrow).

{Z CTAP (CT during arterial portography)
Ve d 5% EESIN TV B, Fifizaifg s L
7281 CTAP #4805 T & v, SPIO
13 CTAP OBRE DK S & /13— L THEGMHE
Bl TAHAEEETH L EOHELD BT
(Figs. 4,5). DI, BREREE L @B
R & RERICREN AR 2RI TW A5 DT, D
A D Z W & SPIO BlifFEI N 5.

2 1ML O M i O RS 1 Gd & 5241
X % dynamic MRI (% dynamic CT % G4
EINTWBY., BHLICHRTET 5 & 1kD
FFHBaE 2 229 % 2\ 5 BR Cl, dynamic
MRI 258 A U T SPIO %# &R ¥ 5 — A3
e BRI SO R O R BB 1T Gd-
dynamic MRI 57 SPIO X D fENS &\ D
W|EN L VD0 S TIIHENRBEEEDOK T
12XV SPIO OE#FHR LKL T 5. Zhic
*F LR RBEREIC oG S N W A B
FIFEZEOFEIZ 0D 5 FIFTIE—C L 7o
R NAEON, EEEMRERAEONS
MTHMTHAS. Lo LFEZE T3 dynamic
study C AP-shunt |2 X &R EBERE T 5D
T, SPIO 3z OFEEICHETH 52 (Fig.
6). %72 SPIO ix TAE 5 VA FHIREK DO
AR D RITHR OF WA &0, FIELK O

BEOR EICEHATHAHE LS\ (Fig. 7).
23513 HF MRI #2755 O o T O T #flla s &
FHOWEIZ Y- T, 3IPAUNIZCT vl
MRI T dynamic study 2 {7 I T\ 55
5 p e iR AEINOFEE L | T\ 5. Dynamic
study 28 i C\Whid SPIO, s TwWikidh
¥ Gd 6 H dynamic study %Al & L Thaf74
4. ElFE—KEAEBIC Gd & SPIO OWf# %
Ad+sZEdHAALNTWABY. Gd & SPIO
% fOf A L 7= double contrast MRI T34k, i
Al O ZMrEE A SPIO High L v A 4 519,
BATOMBTIE, MRI#&ARHT 1 @5 L A
RTEROAEEANIT ST & LFEERAETH %
GEAI O A L OIS 5 5) . o %
W Z3E T4 double contrast MRI D2 KA
HEOBE DPRALNANETHAH. T/
JfJEE 2 Wy @ gold standard & X % Angio-CT
(CTAP 5 LU CTHA : CT during hepatic ar-
teriography) (3 sensitivity 285\ 3 &5 YE &
% <, specificity, positive predictive value
(PPV) AMEM. fAREME 23 72 < specificity &
5\ SPIO Bt MRI SR ZEOF EOFERICH
MTd% (Fig. 6). FFAlEOZIICIT 5
SPIO ff MRI & Angio-CT o g Tl
SPIO (X ACT & FI% 0 sensitivity &, LD &
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Fig. 2. 52 y/o male, liver hemangioma

A : unenhanced CT. This patient who had rectal cancer underwent
preoperative CT scan. A low density mass is noted in S6 (arrow).

B : contrast-enhanced CT. The mass still appears low density in delayed
phase. Liver metastasis cannot be denied.

C : unenhanced T1-weighted Fast SPGR (135/1.9/90°). A low intensity

mass is noted in S6.

D : post SPIO administration. The liver signal intensity is slightly in-
creased and the mass diminishes because of SPIO pooling in the vascular

space of hemangioma.

\ specificity 7R L T A149~15)

SPIO % dynamic MRI CTHH Sz Xk S
7% vascularity O F < 75\ MBI O H R,
HRME R ST (AH) - BR o i A v 8 T B
(FNH) 7c P ENARZREEL TO A FEREOE
H2Hic Gl Th 5 (Fig. 8). FEH 5t long
TE ® FSPGR %13 U & & L 7z gradient echo
#:1d, SPIO OFFEMERZ S [RBd % C &
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TR L7219, SPIO o T ffEsh i 415 5121,

SPIO DNEICHETEL TKGTFOHELETES &
WEETH LN, TEMHDEZHE 51T
SPIO O cluster {t AEZETH 5. JFHZE T
{3 T25838 Fast SE TOHOELA T4 T,

long TE FSPGR 73 ¥ T2 @& TR 4 & 7%
LT EMDB. ZO8E Kuptter fila0 BT IE
T\, SPIO @ Kupffer fifapy co
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Fig. 3. 60 y/o female, liver metastases from colonic cancer
A : unenhanced Ti-weighted Fast SPGR (130/2.1/90°). Low intensity lesions are noted in the

right lobe.

B : post SPIO administration. The hypointense metastatic lesion is surrounded by the high inten-

sity rim (arrows).

Fig. 4. 74 y/o male, liver metastasis from co-
lonic cancer

A : CT during arterial portography. A small
perfusion defect is noted in S8 (arrow).

B : SPIO-enhanced Fast SPGR (130/8.9/60°).
A tiny lesion (¢ =3 mm) is clearly demonstrat-
ed (arrow).

Fig. 5. 79 y/o female, liver metastasis and
pseudolesions

A : CT during arterial portography. Several
perfusion defects are seen (arrows).

B : SPIO-enhanced T2-weightred Fast SE
(2700/80). Only one tiny lesion (¢ =3 mm) is
noted (arrow). Other perfusion defects are
proved to be pseudolesions.
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Fig. 6. 61 y/o male, liver cirrhosis
A : CT during arterial portography. A perfusion defect is seen in S7 (arrow).

B : CT during hepatic arteriography. A semicircular early enhancement is noted (arrow).

C : SPIO-enhanced Fast SPGR (130/8.9/60°). No lesion showing decreased phagocytic activity
is seen.

cluster (LA EFH LD EHiESN S, Bk
AT T 8513 Kupfler MFTHE OIS T % 85
BUC W4 2 DT, HBZATOEZETORE
OWFHE TeshHE L D T5EHBR THETH
%W mFRIC, T TSGR OER /S 2 —V
% A C & CHRIERRETZRL & & oL e o
PN ORREME 2 519 (Figs. 9, 10).
#r L\ SPIO #4% Resovist (T &5 #E2 1)
BETH 5. Ti13@F GRE T dynamic # 4 % i
T95 47 L 30 B, IFEORESHH
BEIHEREINTEY, EERHAERE

218

s nAY. L L 2 OB perfusion
phase ICfR G, Ffalfed & & & ICH3RLIC
#59° 5. F 7z Resovist D2 HEEEIC XV IME
FOMHEAXR ESR DT EMTERH0. /2
72 U FFMR S 7 & o % ik i 5 28 Gd #5o
dynamic #f8 & FRIC SPIO O ZEEHEIC L 0
BESEL THEINSPICOWTIIEEN
T, &L A SPIO OZEF T ITER & & Z itk
&5 A Rl & RS A R 5k d 52 & Cav
SAT LA SIRLZLICENTHS. itk
JEB Tt L Gd Rs&E ##K % i L 7= dynamic
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Fig. 7. 64 y/o male, recurrence of hepatocellu-
lar carcinoma

A : dynamic CT, arterial phase. A small early
enhancement is suspected in S8, but the diag-
nostic confidence is low (arrow).

B : SPIO-enhanced Fast SPGR (130/8.9/60°).
A tiny mass shows decreased phagocytic activi-
ty, suggesting the true lesion (arrow).

ETBE SN AIEGRGE, S NEKANOIMm
WIE=S EADARIL O EHA D FHEEEDTT
L7 IEE M HRETEICIRH U TR 2 76
452 TROLNS. ZhucxiL, mEst
IZHH L 72\ SPIO Tl EBNE 5 LA 1T Th
MR IIC & 2 S S KA O IMRAE 5 EA-2
TRtz rEh-obiteasns (Fig.
11). Echo planar imaging (EPI) i3ZEAm9I1C
T 505 T, WAL DB L/ IV A%
FITH Y, SPIOIC LD T4 kFOBERES
1% . Resovist DZHETIZ L% EPIIC k5
[ @ perfusion imaging &G SN TE D,

SPIO OF§ & TH - 7=EH O Mk EHR 1 E Hh

Fig. 8. 44 y/o male, focal nodular hyperplasia
A : precontrast T2-weighted Fast SE (4500/
103). A slightly hyperintense mass is noted in
the lateral segment (arrowheads).

B : post SPIO administration. The mass
becomes slightly low intensity as compared
with the precontrast image, suggesting sus-
tained phagocytic activity. A central scar is also
demonstrated more clearly (arrow).

LHAlEEtE AR S TWw 520, 5403 SPIO ©
bolus 5 EIC B TRBTSINSH T & T
INb.

CDIZA», SPIO 3MARIC LD A Eh 2D
ErHE®»EKFI¥5D0T, EEY N
f§22), B EMEL, ZofiPuEaEL & O
PENCE RSN S.

2) WREME R RS B2 A (paramagnetic
hepatocyte-specific agent)

T T I A R R S A 5 AN R IR VB B 28
# 7 L 72 GA-BOPTA (MultiHance), [ KA
& v o Gd-EOB-DTPA (Eovist) , Gd-DTPA-
DeA 735 5. GA-DTPA O ZEARKFHEIZ X
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Fig. 9. 55 y/o male, dysplastic nodule
A : SPIO-enhanced Te2-weighted Fast SE (4500/
103). The nodule shows homogeneous signal

decrease (arrow).

B : SPIO-enhanced Fast SPGR (130/8.9/60°). The
signal intensity of the nodule is homogeneous and
lower than the surrounding liver tissue (arrow).

Fig. 10. 48 y/o male, well-differentiated hepatocellular carcinoma

A : SPIO-enhanced, fat-suppressed and respiratory-gated Tz-weighted
Fast SE (6000/86). No lesion is found on the image.

B : SPIO-enhanced Fast SPGR (130/8.6/60°). The mass showing
slightly decreased phagocytic activity is noted in S8 (arrows).

VY VR LR OIS IS N SR AR
LCHY, BEEAEE D BEEEMESTTHEL C
FMREANICHER D AT <kbh. /o Gd-
DTPA & il L CIisEEH & OfE &N E <
720, Inrp TR A LR 4 52 i Rass
EMERANI RN LoKkEEomEY b b, I

220

LB OHEE NS, SPIO & HEL THF
TS+ AHE RIS 50, BEOHGEREE
BB - THLBEPOHRES NS &S REEDBEIC.

Sinusoid IZF2# L 7S AITREARIC LD
MM A ZE L 7o, faalEEE - B
DBEBNE D 5 \WITREARLICH S FiE A 4
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Fig. 11. 77 y/o male, hepatocellular carcinoma

A-C : T1-weighted Fast SPGR (125/2.0/90°). Before SPIO administra-
tion, a hypointense mass is noted in S1 (A, arrow). Thirty seconds after
bolus injection of Resovist, the mass shows slight signal increase (B, ar-
row). Two minutes later, the liver signal intensity is increased and the
mass shows low signal intensity (C, arrow).

D : SPIO-enhanced Fast SPGR (130/8.8/60°). The mass is clearly
demonstrated as a high intensity lesion (arrow).

E-G : dynamic CT. On unenhanced CT, a low density mass is seen (E,
arrow). In the arterial phase of dynamic CT, the mass shows marked en-
hancement (F, arrow). In the equilibrium phase, the mass appears low
density (G, arrow).
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Vo TIWVT IUVREEEA AT ¥ OZ BRI
F0 AR A @ U P RIc i n A £ h
52 AT I 70y — A EOZFEY
RAEERIC L DKL h, KTy ray
A - BRI A% 5 0 CHERKEEZ 4 b
IR rRic RS %, FRIRICER D A IR HE
x5 HFET GAd-EOB-DTPA 73 %7 50%25,
Gd-BOPTA ##5 4%20 T& % . GA-DTPA-
DeA [ZIEF IC I ERBAIME 25 <, #9909 A
FFIICIR D A &gkt s 520, 20 h,
AP TIHBIRBRICE > TWiEWLWALE X IV
B6 FHLIOMES % L 7= Mn-DPDP 78k THR%
ENTW5H2),

JFfR R S AN, RS EF 6P
FRNC 20 T M A4 W 58 B2 M AR I dynam-
ic study I £ 2 MEEROFHE A TTHETDH 5.
S5 ICHFRE S A fH  (hepatobiliary phase) T
IFIEHE FFREBEICER AP D A N E &G
GbT B ETEE-FEa VA2 ED
ZWTRE % ) E 9 52980 (Fig. 12). [EE -
AV TSRO AICRBELRE XA I VTR
Gd-BOPTA /Dimeg T# 5% 40~90 4320,
Gd-EOB-DTPA CT# 5-#% 20~45 52930 L x
NTW%. KPTORKIERORER, EHEE
K # & &2 GA-BOPTA 2 0.1 mmol/kg, Gd-
EOB-DTPA 73 0.025 mmol/kg & 75> T\ 5.

Fig. 12. 73 y/o female, hepatocellular carcinoma

A : precontrast T2-weighted Fast SE (2500/86). A hyperintense lesion is noted in S7.

B, C : T1-weighted Fast SPGR (150/1.9/90°). The lesion appears as a low intensity mass (B, ar-
row). On dynamic study using Gd-EOB-DTPA, the lesion shows early enhancement (C, arrow).
D : Ti-weighted fat -suppressed Fast SPGR (200/1.9/90°). 20 min after contrast enhancement,
the liver shows marked high intensity and the lesion is clearly demonstrated as a low intensity
mass (arrow). An additional lesion is noted in S2 (arrowhead).
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JFF R e S s B2 A % s (I O B35 6
{¥, dynamic MRI TOBNRKIC 3513 % &%)
RTHh5 TFHRG) HkoMas it ER
Al & RS Z AU B WTRE D & 5
OB P LETH 5. T RS A O
rl (Ti#EFRE) 13 KEWH Tid GA-DTPA &
TERBFETH 5D, EEBEGEIE VDI
BT RV &V, M rl (X GA-DTPA T 4.9
mmol~1-s~ 1R L Gd-BOPTA ©6.9 mmol -1 -
s~1, Gd-EOB-DTPA T 8.7mmol-! - s71 T%
%2380 FEIR Y-8 A ) 4 /2 dynamic
R oK s 13 Gd-BOPTA > Gd-DTPA
> Gd-EOB-DTPA TH % L FHaI N 5. Gd-
BOPTA (& R# 5 &7 0.1 mmol/kg & Hifg
Nt Gd REHA LR —TH 5056, dy-
namic #% & TN Gd SR AT [R5
D Eo#&Egsh RPN TE 5. %72 Gd-BOP-
TA (XM IAERES O 28 %12 3\ C, JHFHE
SAiAE (G- 40~120 53) TOHRG AN
WEHR T 5 2 % LFHis 1, Gd-DTPA o val-
ue-added version TH % Z & BRER I N T
%3239 i MR e R S AN A T o rl
LAANER S T EOMEFERICL D KE Lk
», Gd-BOPTA 7 30 mmol~1 - s~1 Gd-EOB-
DTPA 7 16.6mmol~1 - s~1 L E SN T
%2930 Gd-BOPTA D&\ T AELAR IAZFIE 12
Gd-EOB-DTPA (Tt L TR W I~ DO AT
FKAMRMEL, HHES A TOT5 2 ik
WRELIHTHDEEZLNA.

4 1 I A S 4 s B A 8 FgoE S v,
dynamic MRI THiIfast itk Gd RS AR
2 TR SN AATRERIEE V. E2FEL Tl
BHEMLIC & » Kupffer flia 05 1 AR —1t
L, EFIRILEOE T A 04> D SPIO Of&
EREABEL, hORE—EE5I L%
V. L72h o TH MO MR L T
JHF B BE M4 N R B BE I B2 B S 7\ dynamic
study 23 A[RE T, 2> DFFREIE A HH T O R
H D A b 23 AR & 3 4 I A e e 5 B 1) 8
SPIO LD EH TH HA[EMEL D 5H. £ I/oH

P I s M S AN I R 2 D HEE S 5
7o®, PASEMEEE S E ORIt EE O B

FEERRNME TS 53, LT
H?%Hiﬂ'ﬁ#ﬁIﬁf%ﬁ%ﬂ@ﬁ%’?ﬂ%%ﬁsﬁﬁ’ B,
GOFT AEORZERENEL 72513 & Tidew
EINTWAH3D,

B AL R B <ldk GAd-EOB-DTPA # 5-#
DOWFNBE 5 AitE (hepatobiliary phase) T, J&
P L D B INDL Z L 5%,
LR 3 2 A R e b aE 2 REE L
TV ATDERA IR0 AL 5, BRI E
T2 O THEFES D B OEAN OPM P RIE T 5 7
DEEZOLNA. Lo LR ERANC
& B IEE O AR & AL & ORICIE over-
lap & H D, EFIZENC IS0 5 IRE 5 it O
HENCBI L TE S HRDIEFIOERIC L AT
WETHA. binAIZ, dynamic THHAEG
R ad, SPIO #HU 0 ALHEATIINER AH &
Z 2N T\, TOfEMN GA-EOB-DT-
PA H 5 HE O IE S TR L D IEE 51
I Nns 2 L FBRL T A, HIRES A8
TIRAE B I S A 4550 25 15 AL A Btz
BB ETNE NEORRR) TKEERTH
B0, —HTRIEEEL 2N TT S REDL\
B E TRV ET AR LD 5. AV AN
A CTIE & P EORERTH HDT,
FRURE 27 2 51272 0 B OIS ER A
Tobh. FMFEESAHETEZA AR A
Z, B LD &EF IS SN AR OREIC
ODWTLEEKRFTSINAIRETHA. F i
FNH ® X 5 7% B Z 13 Gd-EOB-DTPA3Y
< Mn-DPDP3" % Ht VA&, K L 05 <
wEIns.

HIE % 8= - A TEBEITFE g aRE T
I, EACH CTOIRFERMEERS L <AabR
TW5. Com»bIE, FFIEES AT LR
BANDOBATENIE RIS ER RO I
HERA DS R & AR FTRE T 5. B4
B MR ek ORS 8T & 270 0 P Rk
BEM A RINL CTWH DT, 2l #ilifkc&
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% KL CUd SPIO 2 [T Mifaks s 24 L 0 B
THHD. 72721, FEIEEOFHIMIC dynamic
study AHM T, HEEARL T WHAHE LY
OFEMREE Tid, AR EERANIC LD 1
BB A TIRFEE & KO W& A i C & 5 7]
S DS. DT, kR ERAI
WL A 2 R T 5D T, BEEMHIZ B
TR NE: & IR~ — VR R e Wi S
EEOBMICERE T 5.

JHF e e RS B I D 2 DA DI & L T
(3, MHGERA SHRM S 5 O THEEREZ T~ O
RSP T HN 5% HUBRE R & 2 /-8
T BERERS W S TRE & 7o i 2 DERIRIEFRIT
K&\, F/2 MR HEER & LT DIC O
LI HAlEEME R B .

3) USPIO (ultrasmall SPIO)
a) U VRHEIERA E L COIRH

RERIRME I B 5 S 72 SPIO (3R F R &/ &
KFTAHEVVAFHICRDAENS LDITRD,
MR lymphography ~DJILHAMBERE & 70 5. &
BEY VO ENCIIMD A T, REED VR
IR AEN S L6, KU VN
i characterization IC#iRF X N 539, BEIC ¥
AT EMREE O U v iR OZ
Wr, BEEEEE O VNHIERE ORKNIC
AMI-227 DK 2 AT S 41T 54040,
S s ¥ B REBEOE A L TV A I Tl
REE e U v/ /NFiBRE 25 [0 C & % 8B B
B0 FlHERBIRSCEE Y VN TR & B
% b e B E AR R ESS Ci3 MR lymphog-
raphy [3ERIH O B L% 5 2 5 2 b AN m\ 4D,
‘B #% $H 18 T 13 phased array coil % endorectal
coil DFFFT, & AHEEEHKMEGTOY VN
HIREM S T & 5. 7ok E Tl oMt
@ U v NEiE R O 2 Wi Combidex % JGH L
sensitivity 92%, specificity 80% A#H Tk D,
staging |~ 35\ TH NI M5 5 1 5 AT RENE
MRINTWAL, UL MRIICEKIT 54
B - IZ{b3K artifact ’@Wfaﬁ%\ﬁ@ﬁ[é@ﬁ@@f:
O, UV VEHOBUNER RS 5 C LT3R
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WATFHEINS. FEEDI—1 v /S TOHEFE
JEIZF51F % USPIO D 3 1% it i b K sl ©
X, A 10mm U EDOYU VIRHIICOWT,
sensitivity 88%, specificity 77% LA ETd - 7=
LS. BRI RIEIC K540, BEEER
INEBBPRIN SN o 72 C EIC kD, T
MRI 23 FAEAC B\ sensitivity & NPV (nega-
tive predictive value) #7~L T30, USPIO
T INORBAEL Ep -2, 5§ 3 HAR
{Z USPIO-MRI OR A %#RmE L Tk 0, S5t
MR lymphography (3 Z O K E R % B £
Z, IS & RA S RN RS N &R
bns.

3, SPIO (Feridex) %t v Fx)L Y VN
FOBWNZICH T HRABINTWAHW. #
SEREWITHBEPNC SPIO # favEd 5 &, U woX
WIZ 3 - 72 SPIO (3 fig#s ) v/ EiD 5> bt v
TV V/SEHZ ZFIRA T A, SPIO AL
72U VR Y —7e v L MRI CRIE
ARETCH 5.

b) FFAREMESEFA - L TOIEH

USPIO (Code-7227 ; Combidex) (¥ MR
lymphography @ & 7x & 3 & <> MR angiog-
raphy 75 ¥ %% s IR R S h 8 AI CTh
%o FFRICRIL Tid, RFEA NI W-DIlH
%R IEE O vascularity % BZERRETH S &
TN T 54, F 7 Feridex % Resovist & I
L C T MR R N85\ 072 T liFi %
THEOEBLLPBETH S —), TiHH
gradient echo ¥ Tl & NI 5 % 1A
T 5% ED, TiEMEHMREZRG W E LA
D5 T 54940, JFIEE TldE R o
W7 — IV B LV Ti 9838 gradient echo
TEWLESHE, T HmHAR TESK T 2R
L, S < At ia s & &I H <
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Tissue-specific MR Contrast Agents : Clinical Applications

Akihiro TANIMOTO

Department of Diagnostic Radiology, Keio University School of Medicine
35 Shinanomachi, Shinjuku-ku, Tokyo 160-8582

Various magnetopharmaceuticals have been studied as potential tissue-specific MR contrast agents
for clinical MR imaging. Superparamagnetic iron oxide (SPIO) particles are phagocytosed by
reticuloendothelial cells in the liver, resulting in the negative enhancement of the liver parenchyma
on Te2- or T2*-weighted images. In recent years, ferumoxides and related iron oxide formulations have been used
clinically, providing an improvement in the detection and characterization of hepatic neoplasms. Hepatobiliary
paramagnetic agents are partially taken up by hepatocytes, yielding a positive and sustained enhancement of the
liver parenchyma on T1-weighted images. Hepatobiliary agents are referred to as ‘“value-added version’ of extra
cellular gadolinium compounds, because they increase tumor-liver contrast in both the perfusion and hepatobiliary
phases. Liver-specific MR contrast agents could be used to simplify the multi-step diagnosis currently used in liver
imaging.

The design objectives for the next generation of MR contrast media will likely focus on prolonging intravascular
retention, improving tissue targeting, and accessing new contrast mechanisms. Macromolecular paramagnetic
contrast agents are being tested worldwide. Preclinical data shows that these agents demonstrate great promise
for improving the quality of MR angiography, and in quantitating capillary permeability and myocardial perfusion.
Ultra small SPIO (USPIO) particles have been evaluated in multicenter clinical trials for lymph node MR imaging
and MR angiography, with the clinical impact under discussion. In addition, a wide variety of vector and carrier
molecules, including antibodies, peptides, proteins, polysaccharides, liposomes, and cells have been developed to
deliver magnetic labels to specific sites. Technical advances in MR imaging will further increase the efficacy and

necessity of tissue-specific MR contrast agents.
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