N do 1 Bk PERR {b#k SH U 555 A ©
RERFRYIE 8 R R OB a]

— i PR BT A05E 1 AHEAER—
BAMLY, FER-L KK B H RS
R RS
VBIERBR I RBETR IR R RSB (BRSO
SRR BB
, A5 REm) L2 R W5,
5L e BN, FROBIIER LA AT 5

MRI A& #Al & L CidfEsk, GA-DTPA %
RELTHHFY DT LOF U — KR,
T 2@ L CREBHREY ER Sz T
FA M wE LS AEEEREAE LT EH
TNTWA. ThOIEFEIRNESERITIFFRED
I L, dynamic &&E % AW COFME
& & P &2 w2, BB vasculari-
ty OFHW 7 LIV BT\ B HY, hypovas-
cular Ze/NMEEOBHICIT T4V S A
PELNZNT &L 5%\,

W, EEREEREL S OBEHOWRATH
NTEY, hrTHLBERERLEE (super-
paramagnetic iron oxide: LI'F SPIO) (1B
EEBICE W, FFMRI TOEDELRHESN
TWAD ., SPIO T GA-DTPAZ &7z 1,
FFOMMA % (reticuloendothelial system :
LUF RES) MificER XN, BT RITES
HELZ) R (susceptibility effect) 12 kX v, Te
(Te*) EfEIRE=RT. Liedk->T, FEE
DEBZET XY, RES#ELTVWEEL S
BEICHEETAZ 20, BUMNPEOBEIZY

FAY - v —U v 7B LR
MRI £&&%#) SH U 555 A 1%, SPIO & 4Lk
VIFALTVEOBEEHDOEER I PR
TH5HY. FFNTEEATRES IClDAsh
BRI RSN, SERBERICA D A5 THIA
Th5. BRMC R AEERE THRARYY D
BR, AFITEEACBWTF» 5855
OEFHAITHEL M ICHEE L, F/z, 10 umol
Fe/kg % ¥ 5 1 ReRLIRE, FFEBEORE M
BEERTOR 20% T TET L. 40, &F
ICTHEE OB\ W BMETEE L &0F L/ #ifaE
FEFITD SH U 555 A OFERHIERER L &L
AR 5 BHT, 10 umol Fe/kg # 58
& L7- SHU 555 A DERIRATIAZE TR %5
M L7=D TRRTHET 5.

XMRE L VHE

1.5 %

AR EESREAY, ILRERKRE, KR
KFEOIWBHRICHEWNT, BBREEEZBESTH
BERORANPBLN-H, BEFELCT, ¥

F—J— K MRI, liver, HCC, SPIO, SH U 555 A
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SH U 555 A OfERER LR OME

i MRI 72 ¥ OE G2 CHIRIOHRE AR S
N7z, FHi61.8+8.15%%, 4% 53.1+10.3kg
(WP b EEERE) ORFEEFMRRE
BEZRELLT, 194F78» 610 BiC
FEifi L7z, RBREBIZH - Tid, HLERMT
BBROABB LTV OTHLABEERMEITESC
L HEBEICTOICHA LD 2T, BEDBER
BREICIAABELBIC LB, &k, DT
DBEEIRNGEMN & L. O— RO I E
WEE. QEBLLER BEEZEIHAE
. ONEZOT F—VA, NEVFO—VR
DBFE. OFFNC X DHEERTT> b, X
NEE T 5EE. OREBHIEORE BT
Z TV A EE. ©MmBEEREERIC X VR
RAEMT AR OS 5 EE. OChild 5%
CoB¥E. @FMFE, HBEE, BEEORGME
DOBEE. OIFEEFD 5 TR L T 568
OB LHEA, XiFEAFORA. OMRIZER
DEE. OFKT—ERES LIcEE. OEYE
EZSRTGR & U CONEY &l L. OFR
PP iR, TAE, %/ —)VEA
BRSEOBRKBEBICEEL RITT L5 BE
wiT O B, OARFIR 5T 24 REfH» D55
72 B[ E TIT biopsy ©F M, EEHEE X,
MRI) #1725 8%,

2. PBRFEEA

SH U 555 A, SPIO #h& WIVRFy 5
FALSVTHE LINTFORERITA FIK
T, BRIBEEREBETH L. WEAFD
MBI, B 0.5molFe/l, 1A FORFRE
2549 55 nm CEF B EEE), ka7 OFRL
FEA420m (BEBEE), BFEEH 319 mOs-
mol/kg (37°C), ¥ 1.03cP (37°C) TH D,
T SFEIL 168 mM-1-571 (047 T)OTH 5.
3. BEER LU HE
BEEIIEKRE AR T O LFREORE
S F A HE 5 7 7= 10 umol Fe/kg (0.02 ml/
kg)9% 2.0 ml/ 5L F OBEAEE THER LD

HEBRAKES Lo, #5813 1.2402ml,
B c B BRI 64.0£174 8 (W nd
P FEEERE) Th- 7.
4. MRI #&& 5=

FH MRI &8, 7V ART &S, &
BaA I, Ef3BERMATT TR
L7. MRI% &3 GE H##E{=E MRl &£ &
Signa (1.5T) #AW. #FH/ V2RI &
UHFBEMFE 70 P VEBEERAY VT a—i&
( LL F PD-SE : 2000/30/2 [TR/TE/excita-
tions], matrix : 128 x 256, field of view [FOV] :
28~32cm, A5 A4 AJE5~7mm, gap 2.5~
3.0mm), el A v T a— (LLF T
SE :2000/80/2, LI FPD-SECREU), Tiik
A A T a—k (BIF Tr-SE : 400/ & 48
TE/2, matrix : 192x256 , L. T PD-SE i [/
L), To* /552w rra—E (UFT:2
*GRE :30/11/30°/1 [TR/TE/flip angle/exci-
tations], matrix : 256 X256, flow compensa-
tion Bff, A5 A AE : 8~10 mm, FOV : 40
~48cm) TH5. WEXA I V7 ITHE5H,
510 4, 254, 40 4, 60 5 IR
PD-SE 5 XU Te-SE iR L/z. Bz, &5
#% 24 BF 8 X 13 48 B3 RS 1 PD-SE & T2-SE %
BIEE L, SEFICOWTEE 6 BOEE%
Tole. T/, BEER, BB 1IKH, #&
5% 24 BRI SIS 48 B #R1IC12 T-SE B L U°
To*GRE ##{8 L7-. FRELEM CIIESH%
128»56 208 TOREBLFERL.
5. BEERHIAHIE
1) BEHERE

EENRTEENICIHE T 5720, &G
T &2 S N7z PD/ T2-SE EEIZ BT &
B, BXOFREBES HEH), Nvr75
7 FICBO B (region-of-interest : ROI)
HRELEESHETWIE L. ROLIZFAT
i, Ny 7750 FCEId—X 7 —F
777 FadEd, RALE L TR - B—o

1998 427 H 28 ASEE 1998 4 8 A 26 Hk:E]

BIRIFERSE T160-8582 HEERHMEXERET 35 BIESBEEMAMBNE BRI
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AER #£18% 75 (1998)

KREXITI0E7 IV ER#BREE LTRHRE
Liz. WELBEEBREL DL LIC, FEREDRF
B M (signal to noise ratio : LL'F SNR=
MEEOEZ®RE, Ny 7759V F - JAX
DEERZE), FRERET L O SNR 05
A% O H (relative enhancement : Ll F RE=
BE5# 0O SNR #5510 SNR), fRE L FE
Boayv S5 A 4EH (contrast to noise
ratio : LI'F CNR=[[BEDOEEHE - FEHED
BEME] Ny 7 75TV - )4 ROEHE
R#%) #ANZNEH L.
2) FEBRSREDOIV IS AT

SH U 555 A B 5ai#RICH & L= 2EEIc>
WO, BEEHEIFFEER HEB) toav b
Z A & % A HaER O 2415 B 25 R HY R IC &
D, TRROZEBEIZFEVHEE L.

3+ EREOTY R T A FIERD TR
2+ FEREOTV S5 A MIBEE

1+ FFEREDO TV b5 X IR
—FFEREDO TV S5 R NI

X HIERE
3) BRI X r2MREO M i

SHUS555 At Gt OE & (PD/T2-SE)
THEL, REOKEX, B, UHEOMHX
B LD, BRI L ABEREOR T KRR
DO LERMANBEIFHHIC X0, Tao¥EHE
IR - THE L. ¥/, ZMREOR EHD
FHHEAAE LT, B LA LK IVREED
[t ), TR D2k, TEMRZEL] ow
FRITH L TEHES Licric 2T HE L.
3+ ERIC LRI AE<mELE
2+ BRICLV2EERIEm E L

1+ BT L D2 R kL7

+ SRR VBRI AL Lind o i

— BRI L DREmEIET L

X HIFEREE
6. Beht
1 A Z84 v (ME, IRFHEE)

SH U 555 A &5 E#il L U5 (BEHK
TERS) ICmER XURB\EZEE L. &5

420

BIEICHE L, #EROBEICEREEENRD D
NG ET, BYREYfT -2, £/, BE
EEHRRDONIEE, BELBHLBRBRELO
BAEM % TECICRE - CTHIE L7,

1: B8 L
CBEEMITE ZIC W
: BIEME DT REMED
RO EIEMD Y
O PICBERED D

2) ERRIER

SH U 555 A #5501 &l L, TABREH 545
48~72 el (FRIRBERIME) £ TOAED
RIREROZEOFE/ETER Lic. RBERE
PR EUREGRICBETH RGN, 55
WIEE LCBIRER BIER) b - 72854
i, ZOfER, BHEHOREIBIRRE, FFRE
EEE (CHERLEE: BEECr\ - EBTH5S),
BE CHEAE  BE - H5E - 5K), U8,
iRt LUVRERE & OB EM: CHlEEE - 1)
ERER) BT L

3) ERIRiAE

SH U 555 A ®&E5ERI, #5% 4~6 RilEs
FUB S 48~T2 RpRENICERIm L, BRatT
AT =) s TVAEFSHRICCTRER ORI
Eh—iE L UT> 7. REEIERGERN, Bk
Utz 54 48~72 RefAIC £ i g% - C T E0H
HOBEZFT - 7o, BRKBEEBEITESIHON
EEx B L CREESOFELHE L. £
BEBPRD bN/BEICIIATRE LR D EE £
TOBPREXT, BREEOBIEE (HE
FHHE 1 1) EFAER) EHE L.
M — A« BORE, FRMBRE, MR
¥, NE/HUEVE, "N~ }F/ Uy ME FH
ARMBRERE MCV), BInBkSE
A4 - GOT, GPT, y-GTP, ALP,
LDH, 7x5—t, B&ERH, 7NV T3V
BUN, 7 V7F=v, S UIVE Y, BEY
Yv v, Mg, TIBC, UIBC, 7 U+
v, P55 VA7 1, NaK, Ca, Cl
MREEREA : EERS b VR T 5 2AF

Gl x> W N



SH U 555 A DORERFRIERZR OB

Rl (APTT), EERTX
R - &A, B, vevy /7y (@l
FER)
4) BHEREE

INA BV A, BEREER, FRRBEAEORE
&, BIUBRIWFADORER &% TaaEIcitwy
BEITHE L.

1: %&£ Ths EHERERW)

2: 3 FREeTHAH (BEORIERFEIS -
7o, ERIRENCEICRIRE D i - 7o)

3 BEMICHIESD Y BIFREDDIE
LB L L7D)

4 ZEWICBDTHESD D RA[#HIER
BT, BAHVIIEBEOEMITERS
BATEHD)

5 HIEEE

7. FRIRRYE R
AR JUBEZ 2B OFHE: £ bR
HHIC TR EBICREWEE L.
RO TCEHR
:EH
R HEH
EFEL e
PRI 2 7n v
D HIERE
8. Wt
1) MR {§5#EH (SNR, RE, CNR)
ZHERIIO MR &5 8 E LOMEEITIC
i, BIRE I HERBROBEY 26, HEFET
DOY—7 LIZIERZEOHEDB O NI REE
1Ry 2 2E0E & L /- ERFI B0 M7 (repeated
measurement [compound symmetry] : IR
AN OMHBIEZZE Ll oia i) TRV,
B b th 24 e & 48 R IR s DI E B 23 18
BNJEEFID T T8, 24 BRHE & 48 RO
DI T - 7.
2) FFem#EDa v 5L, BE
REDTA_ Bt
GBI O E D=L Friedman ¥iE, K
BRI H#giE Tukey BE & 2.

-t

D Ul W N

Ik B2

3) B, BLUNNA 2 A v
BEFIBOEABEOEE DOF &L, pairedt
BEE AV,
4) BHEZEE, BLUHFHAR
BEREE LIRS 1:%%) OREY, B
A ER 2:FAR) DLEoBEEERD/:.

& ES

YRk L URFOEIZTHE, H5VIEEE
fE+EHERF2 (S.D.) THRLK.
1.5 &%
WEIEFIABEBET, EEZE (BEE,
CT, MRI) € & D REPFER S N/ iaE
BELIFIT, AFRIEBHE 136, L6 6IT
»Y, &FIFFEZ (Child A: 16 ¢, ChildB:
3B BEPFL TV

HEAR
1) E5HmERE

19 FI& BN B\ THE OREEIC MR &2
Thon, EEREMHEIN. IHIIIHRER
24 BEfE, 10 B3 5% 48 BRI IwRB S 7.
o5 1~2 A OB & & E L /SEA
3BITH- 7.

- SNR (Table 1)

SNR (3 PD-SE T3 # 5 # 25 % (3% 5 3
63.5—31.9), T2-SE T3 5% 40 7 (H& 587
21.9-7.8) ILHF HIE T & L7c. PD-SE, Te-
E BT 5 H 5RO E Tld, 10~60 %
TEEBELZIFSNROKTZR LB (p=
0.0001), #5-7% 10~60 5 ORI TII B EEZ
FHoNT, FESNR OETIEIEAEETH -
7=. PD-SE Tli3# 5 10~60 4 & 24 If &
OICEmZE (p=0.0758) 7%, T2-SE Tii#
51 10~60 4 & 24 BE[8 (p=0.0040), 48 i
@ (p=0.0121) OVWFhORIZLEBENR
Do, B5 24 FHUETCORROFICH 3
LEEHROBMEBHIRIN. BEH1~2»
AICE&PE BN/ 3 G T SNRITITIER
SRifEE CEE LT,
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H18% 75 (1998)

Table 1. Signal to Noise Ratio (SNR) of Liver Parenchyma

Pulse Sequence SNR ANOVA
Time n | Mean S.D. Min. Max. Source df F p-value
Pre-injection 19| 63.5 21.6 | 30245 |105.500 Time 6 19.460 | 0.0001 **
10 min, 191 339 122 | 13.793 | 58.538 60 vs. 40 1 0.640 | 0.4260
25 min, 191 319 115 | 17.72]1 | 55.422 (60 40) vs. 25 1 0.270 | 0.6067
PD-SE 40 min, 19] 321 14.0 8.400 | 60.274 | (6040 25)vs. 10 1 0.090 | 0.7635
60 min. 19 | 349 19.0 | 14.726 |102.041 | Before vs. (10~60)| 1 114.660 | 0.0001 **
24 hrs. 9 38.8 22.0 | 12.043 | 78.423 | (10~60) vs. 24h 1 3.230 |0.0758 +
48 hrs. 10 | 36.9 119 120209 | 50.968 | (10~60) vs. 48h 1 0330 | 0.5653
1-2 months 3 64.7 122 | 50.750 | 72.973
Pre-injection 191219 83 9.659 | 40.320 Time 6 38.540 | 0.0001 **
10 min, 19 8.4 23 5424 | 12.516 60 vs. 40 1 0.460 | 0.4973
25 min. 19 9.0 36 4.511 | 15.857 (60 40) vs. 25 1 0.750 103894
T2-SE 40 min, 19 7.8 33 2,848 | 15.698 | (604025)vs. 10 1 0.010 | 0.9433
60 min. 19 8.6 33 4202 | 16.267 | Before vs. (10~60)| 1 229.210 | 0.0001 **
24 hrs. 9 13.1 3.4 8.790 | 18.607 | (10~60) vs. 24h 1 8.730 | 0.0040 **
48 hrs. 10 | 107 2.8 5.833 | 15.504 | (10~60) vs. 48h 1 6.560 |0.0121 *
1-2 months 3 23.3 6.8 19.308 | 31.208
Repeated measurement ANOVA with compound symmetry.  +: p<0.1, *: p<0.05, **: p<0.01
--+--PD-SE
~—=—T2-SE

0.8

0.6

Relative Enhancement

04

0.2

|

0
Omin.  10min.

25min.  40min.

60min.

24hrs.

Time after Injection

48hrs.

1-2months

Fig. 1. Time course of relative enhancement (RE) after the administration of SH U 555 A
Mean+S.D. measured on PD-SE images and mean—S.D. measured on T2-SE images is shown,

respectively.

- Relative enhancement (Fig. 1)

FFSEE SNR DRtk It (RE) 13, #5410
431z PD-SE Cid 0.552, T2-SE Tl 0.422 % C
ETF L, #D%PD-SE CIE# 5 %4045
(0.525), T2-SE Ti3 5 #£ 40 % (0.385) T
BRROBHET R L.
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- CNR (Table 2)

PD-SE iz %\ T, CNR i2# 58745 » 68
5#104T331 X ERL, #EH405 TR
mE41.0ICEL, #5E605 THLIRITASE
D403 R Lic. BEH 1045 & 40~60 5 &
O CNR O HE TIEEEZE (p=0.0460) 7,




SH U 555 A DRERIEF IR OB

Table 2. Tumor/Liver Contrast to Noise Ratio (CNR)
Pulse Sequence CNR ANOVA
Time n | Mean S.D. Min. Max. Source df F p-value
Pre-injection 19 4.5 59 -3.731 | 16.022 Time 6 18.520 | 0.0001 **
10 min. 19 | 331 18.4 3.080 | 68.254 60 vs. 40 1 0.030 {0.8659
25 min. 19 | 339 18.8 4.051 1 75862 (60 40) vs. 25 1 3.330 [0.0714 +
PD-SE 40 min. 19 | 41.0 30.2 3398 |146.575 (60 40) vs. 10 1 4.090 | 0.0460 *
60 min, 19 | 403 244 | -2,507 | 92,424 |Beforevs. (10~60)| 1 91.890 | 0.0001 **
24 hrs. 9 219 133 2.935 | 42.808 | (10~60) vs. 24h 1 3.560 |0.0625 +
48 hrs. 10 | 193 133 7.641 | 52.830 | (10~60) vs. 48h 1 25270 | 0.0001 **
1-2 months 3 9.4 11.8 | -3.378 | 20.031
Pre-injection 19 8.8 4.5 0.625 | 16.654 Time 6 12.550 | 0.0001 **
10 min. 19 1 183 10.7 0.730 | 38.346 60 vs. 40 1 0.010 | 0.9097
25 min. 19 | 19.0 10.0 0.816 | 40.346 (60 40) vs. 25 1 0.010 10.9348
T2-SE 40 min. 191 19.0 9.3 0.200 | 39.000 | (6040 25)vs. 10 1 0.400 | 0.5311
60 min. 19| 191 11.0 0.154 | 42.269 |Before vs. (10~60)| 1 71.950 | 0.0001 **
24 hrs. 9 17.0 10.1 1,583 | 31.643 | (10~60)vs. 24h 1 0.000 | 0.9711
48 hrs. 10| 164 9.5 7.156 | 36.620 | (10~60) vs. 48h 1 6.210 |0.0146 *
1-2 months 3 11.1 5.9 4478 | 15.885
Repeated measurement ANOVA with compound symmetry.  +: p<0.1, *: p<0.05, **: p<0.01

Table 3. Contrast of Lesion(s) to Liver Parenchyma
Pulse Timing n Contrast =2+ Tukey multiple comparison (p-value) riedman test
Sequence| 3+ P2+ 1+ — | (%) 10min, | 25min. | 40min. | 60min. | 24hrs. | 48khrs. (p-value)
Pre. 9/ —-i218:9 10.5]  Pre. 0.000 **| 0.000 **] 0.000 **| 0,000 **| 0.000 **| 0.147 0.000 **
10 min. 19|12 6 1 - 94.7] 10 min, 1.000 1.000 1.000 0.905 0.047 *
25 min. 191121 6 11 ¢ — 1 947 25min. 1.000 1.000 0.905 0.047 *
PD-SE 40 min, 191121 6 1 - 94.7} 40 min. 1.000 0.905 0.047 *
60 min. 19131412 — 89.5] 60 min. 0.905 0.047*
24 hrs. 9 | 4 4 1 — 88.9)
48 hrs. 10 2 3 51— 50.0]
12 months | 3 1T i—1=12 333
Pre. 19121618 3 421} Pre. 0.000 **| 0.000 **| 0.000 **| 0.000 **] 0.003 **| 0.492 0.000 **
10 min, 1919417413 ¢ — 84.2] 10 min. | 1.000 0.997 0.994 0.999 0.283
25 min. 9110 6 3 — 84.2] 25 min. 1.000 1.000 0.987 0.169
T2-SE 40 min. 1911087124 — 89.5] 40 min. 1.000 0.943 0.092 +
60 min. 1901115 13 ¢ — | 842 60min 0.929 0.081 +
24 hrs. 95 :2 111/ 718
48 hrs. 10214514 — 60.0
1-2months | 3 1 i—1—-12 33.3
Pre. 9]~ 11:4 14] 53 Pre | [ 0.000 **] 0.003 **] 0.629 0.000 **
40 min. T 1 —{— i — |1000] 60min. | 0.668 0.034 *
T2*GRE 60 min. 7 4 3 1 — 1 — | 100.0]
24 hrs. 9141411 — 88.9
48 hrs. 10|~ —14 6 0.0,
1-2 months | 3 1T —11 1 33.3
Pre, 9] 1 14 :6:8 263] Pre. | 0.814 0.344 0.343
T1-SE 24 hrs. 9 ] 11315 1 — | 444
48 hrs. W)l —411:i613 10.0
1-2 months | 3 1 —1—=12 33.3
Tukey multiple comparison, Friedman test; +: p<0.1, *: p<0.05, **: p<0.01

n: number of cases

F oW 5% 250 & 40~604 & TlkERZE
(p=0.0714) BFED LNz, FE5H 24 KefET
% CNR % 21.9, 48 KFfEl T2 193 &IET L,
B 54 10~60 & & 548 24 i) & O BB T
dERZE (p=0.0625) 7%, #&5HK 48 KM &
O TIHEAEREZE (p=0.0001) AZDH LN
7z

T2-SE 2k \\WTid, CNRIZE5HTI8.8 6

BE5% 105 T183 L EHL, #E5H 6045 T
& 5{E19.1 #R L?LC B, 5% 10~60 45D
RE I EEEIROON b - 7. T
L. 24 BRI T3 17.0, 48 B Tl 164 & K
TL, 10~604 & 48 RefHl & D LLEE TIZHFE
3 (p=0.0146) AT BT,

2) FEHEEREDO YV 5 A+ (Table 3,
Fig. 2)
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SPITHONIREK 1~2 0 BOHBBEOT
— &, 161 THR LN EH 40 5O T*GRE
DT —=ZFLIT O S EBRS L7z,

PDSEiCkW\WTav 5 A MHER 2+
EEIR L7ZEAIO KD, #E5HD 10.5% 1

EI8% T (1998)

RL, BEHICIZ105 0 5 40 5 TI4TY,
60 73 C 89.5%, 24 R T 88.9% L HE I k
L7, 5 48 BRI TIE 50.0% ICIE F L, #
FHRI0 57560 7 OERI LB LT, A
BESRDONI.
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SH U 555 A O#ERILER RN R ORE

T-SEIZB\WTa Y 5 A MHER 2+ L 1 LHESN/FEFIO-KIL, #E5K 10505
R LICEMORRIT, #ERHO 42.1%125% 40 73 T1% 94.79%, 60 5 TiE 89.5%, 24 BEf9 G
L, #5# 105 & 25 51013 84.2%, #514% 1288.9% T - 7=. 48 BRI 50.0% 1%
40 431213 89.5%, 514 60 Hicid 84.2% & TL, #E58105H» 5 60 5O LB & i
FREICHAE L. #5524 BT 77.8%, LT, BEOET#RL]. TSE LB\
48 B CI3 60.0% ITET L7-. WrRED R _EME A 24+ DL E & HIE S /- EG O M

T*GRE IZRB\WCa v b5 A FHIEMN 2+ L) Kz, #EH105H» 5 40 5 Tld 84.2%, 60
FERUCEAOLRL, H#ERTD 5.3% 1% 5 ClIE 78.9%, 24 W3] T 66.7%, 48 Kefdl T
L, 5% 604 C100.0%, #5% 24 BT 1£60.0% Tho/z. #EH 105066045 D
12889% AR Lo, B#E5HASHM T ERFHR & A8 B & ORICIIBBEARD LN

0.0% 1T F L7z, 7=

T-SE Ti, &E#RT L &EFE VT ORI Table 5 IZ2WBEDO M EHOFHIREZR L
THMAENEEEERRO N 72 K 7. PD-SE Tl#H5H 10515405 ETD
EKH7x—fFl% Fig. 2 (IR 7. FRFEICC, 16 6l (84.2%) THES L UHER
3) ERIC X AZWHRED R Lt (Table 4) Nk, 141 (5.3%) TERZEHICRT 52

PD-SE IZ %\ TRRWIRE D il L2 2+ DLk WTRED I APl S iz, #5460 4Tl

Table 4. Improvement of Diagnosis by Enhancement

Pulse Time o | Improvement of Diagnosis =2+ Tukey multiple comparison (p-value) Friedman test
Sequence 3+ = (%) 25 min. | 40 min. | 60 min. | 24 hrs. | 48 hrs. (p-value)
10 min. 19121 6 1 94.7 | 10min, | 1.000 1.000 1.000 | 0.988 | 0.000 ** 0.000%*
25min, |19 12 : 6 P 1 94.7 } 25 min, 1.000 | 1.000 | 0.988 | 0.000 **
40min. |19 12} 6 1 94.7 | 40 min. 1.000 | 0.988 | 0.000 *
PD-SE 60min,__ |19} 13 ! 4 1 1 89.5 | 60 min, 0.988 | 0.000 **
24 hrs. 915 3 1 88.9
48 hrs. 1001 4 S 50.0
1-2 months | 3 2 1 0.0
10min. |19 7 9 2 1 842 | 10min. | 0.997 | 1.000 [ 0.997 [ 0340 [ 0.000 ** 0.000%+
25min._ 19| 8 8 2 1 84.2 | 25 min. [ 0997 | 0932 | 0.154 | 0.000 **
40min, | 191 7 9 2 1 84.2 | 40 min. 0.997 | 0.340 | 0.000 **
T2-SE 60min, |19} 7 8 3 1 78.9 | 60 min. 0.598 | 0.001 **
24 hrs. 9] 4 2 2 1 | 66.7
48 hrs. 10 6 2 2 60.0
1-2 months | 3 2 1100

Tukey multiple comparison, Friedmantest ; +: p<0.1, *: p<0.05, **: p<0.01

n: number of cases

Fig. 2. Hepatocellular carcinoma (66-year-old female)

A-D : Pre-contrast T1-SE (A :400/20/2 [TR/TE/excitations]), PD-SE (B : 2000/30/2), T2-SE (C : 2000/80/
2), and T2*GRE (D : 30/11/30°/1 [TR/TE/flip angle/excitations]) MR images ; A tumor is demonstrated as a
mass of slightly high intensity in the posterior segment of the right lobe on T2-SE (arrows in C), and of slightly
low intensity on T2*GRE (arrows in D), respectively. The tumor is hardly visible on T1-SE (A) and PD-SE (B)
images.

E-P : MR images taken 10 minutes (E : PD-SE, J : T2-SE), 25 minutes (F : PD-SE, K : T2-SE), 40 minutes (G :
PD-SE, L : T2-SE), 60 minutes (H : PD-SE, M : T2-SE, O : T2*GRE), and 48 hours (I: PD-SE, N : T2-SE, P :
T2*GRE) after injection of 10 umol Fe/kg SH U 555 A. The signal intensity of the liver parenchyma decreases
and the tumor is clearly visible up to 60 minutes after injection (arrowsin E, F, G, H, J, K, L, M, 0).

Liver signal decrease is still maintained on PD-SE (I), T2-SE (N), and T2*GRE (P) images 48 hours after injec-
tion. However, tumor-liver contrast is decreased on a T2*GRE (P) image as compared with pre-contrast state
(D).
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Table 5. Evaluated Items in Improvement of Diagnosis by Enhancement

Time after Injection

10 min.

25 min.

24 hrs. 48 hrs.

Pulse
Sequence

Diagnostic Improvement
n 9 n
(Evaluated Items) "

%

40 min. 60 min.

noi % n %

El

%

84.2 16
53 1

84.2 16

Visualization of lesion(s) 16
Characterization of lesion(s) 1
Delineation of lesion(s} 16

PD-SE

84.2
53
84.2

16 84.2 17
1 53 1

16 842 16

89.5
53
84.2

66.7
222
100.0

100.0

600

73.7 14
53 1
632 12

Visualization of lesion(s) 14
Characterization of lesion(s) 1
Delineation of lesion(s) 12

T2-SE

737

632

14 73.7 14
1 5.3 1
12 63.2 12

737 333
11.1

88.9

80.0
0.0
40.0

o — Wl o

roxnog

632

n: number of cases
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Time Course of Contrast Enhancement in Hepatocellular Carcinoma
Using Superparamagnetic Iron Oxide SH U 555 A :
Clinical Early Phase 1T Study

Akihiro TaNiMoTO?!, Kyoichi HIRAMATSUY*,  Kuni OHTOMO?,
Takamichi MURAKAMI?, Hironobu NAKAMURA3

Department of Diagnostic Radiology, Keio University School of Medicine
35 Shinanomachi, Shinjuku-ku, Tokyo 160-8582
2Department of Radiology, Yamanashi Medical College (current affiliation : Department of Radiology,
University of Tokyo School of Medicine),
3Department of Radiology, Osaka University Medical School
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The time course of contrast enhancement in hepatocellular carcinoma following injection of 10
micromol/kg of Fe SH U 555 A was investigated in 19 patients with liver cirrhosis. Proton density
weighted (PD-SE) and Te-weighted (T2-SE) spin echo imaging at 1.5 T was performed at 10, 25, 40
and 60 minutes prior to injection and at 24 and 48 hours after injection. Although liver/lesion CNR in
PD-SE images peaked at 40 to 60 minutes following injection, there were only small differences in
the CNR values obtained 10 to 60 minutes after injection.

In this same time interval of 10 to 60 minutes after injection, there were no differences in the CNR
values for T2-SE images, as well as in the SNR values for PD-SE and T2-SE. Based on visual assess-
ment, improvement in diagnostic accuracy attributable to contrast enhancement was obtained in
94.7% and 84.2% of subjects in PD-SE and T2-SE images, respectively, over the interval of 10 to 40
minutes following injection. Two mild adverse reactions were observed in one patient. A transient in-
crease in serum iron and a corresponding decrease in UIBC, an increase in ferritin as well as a tran-
sient decrease in clotting factor X was observed. We conclude that 10 micromol/kg of Fe SH U 555
A is an effective and safe contrast enhancement agent for use in MRI studies of the liver.
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