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Dynamic MR Imaging of Liver Lesions with
Superparamagnetic Iron Oxide (SH-U-555A)

Kazuhiro Saito'?, Jiro Ishida", Naoki Ito",
Dai Kakizaki', Fumio Kotake?
and Kimihiko Abe"

Dynamic MRI with SH-U-555 (SPIO) was evaluated. Dy-

namic MRI was performed for 17 patients with 22 lesions. |

Dynamic study with T2*-weighted imaging (T2* dynamic)
and T1-weighted imaging (T1 dynamic) were performed in
8 cases (10 lesions) and 9 cases (12 lesions), respectively.
T2* dynamic MR images were obtained before and 30, 90,
180, 270, 360, and 450 seconds and 31 minutes after the
intravenous injection of SPIO, and T1 dynamic MR images
were obtained before and 0, 40, 80, 120, 180, 240, 300, 360,
420, and 480 seconds and 28 minutes after the injection of
SPIO. The signal intensity of each lesion was measured before
and after the injection of SPIO. The enhancement ratio of
the lesions was calculated and evaluated.

The enhancement ratio of hypervascular lesions decreased
rapidly in the first phase of T2* dynamic MRI, while that
of hypovascular lesions decreased gradually. The enhance-
ment ratio of hypervascular lesions increased in the first phase
of T1 dynamic MRI and decreased gradually, while that of

hypovascular lesions lacked the increase in the first phase, |

in contrast to hypervascular lesions. However, the chang-
ing of signal intensity could not be recognized on images
with T2* dynamic and T1 dynamic study.

In conclusion, quantitative analysis using the enhancement
ratio made it possible to anticipate lesion vascularity.
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JiF 4% S ok 3 52 A T B S R R L 2k )
(superparamagnetic iron oxide, LLFSPIO) A% 4E, HAT
SRR CTHEHREE o7z, ZOHFMMEIZHT 5 G A
bNANY—/T, MERLIRHINTN5Y, SPIOEE
MRIIE, £OWT2HHERIFIC L Y, JEGOMEEZ [ L
SELN, BHLERLBEFEREL LTHB I
B, TOENICIE, HMMRIE OLBIFLETHL. T
7z, BFNEEO®HNIIIESG O MATEIRE % BI52 4 5 Z L %K
HT®hY, &)= LHANZ X Ddynamic study 25T
DMRIFFEIZIZE AT TV B 0D HIKTH 5. BlEAR
FE T AT HE 2 SPIO ## T @ % Ferumoxides (7 1) 7 7
A®, HLBEE) X, HGREISTHEETH Y, G-Ik
A b0, EEHB L URERET 5 LRESED
BFT 2. 40, bhubihid, S#EEHEZSPIOEH T
& BHSH-U-555A (HA Y =) ¥ 7)) OBGRELEE 2 #, 4
3 MDBEOBE 1572, SH-U-555A1Z KV RIVEH Ss ==
TEMEHETRETH 5979, LT, Zh%H\>dynamic
studyASAJ g & % o 72, SH-U-555A % Hiv>7zdynamic study
12iE, M F TSH-U-555ADTI ML 5 VX T2 5 ik
REHVLONRHEEINTWAEY Y, EEERLTE
Echo planar> — 7 T ¥ 2 2 I f L 72 & T3 T2 lHER R %
FIH L7z b OANERE Ovascularity DFEMHZIZAF TH B L &
naY, bbb, Echo planardEAtndEiE 2 vy, T14
MERDR, T2HMERIE % H V728 4 Ddynamic MRI %17 9 1
RERI. 2T, 54O FOFRAMEICOWTHRE L7,

HEHLUHE

RIS MERE D S b N 1 T2 Th b, #
DI L, FEEIIE 2 HEERIT 8 MEGI 10554, 4 3 AR
129 SEFI124EEITH 5. BB IIEIRELISE 2 HBT
1250~745% CFI461.55%), Bk 7 6, otk 16, 43 HR
BRTi342~695% (F459.25%), BT 6, k26 TH
5. P TXHFICLLAZEHTV S, EFRONRIZHTHE
(3 JFREREE 5 AEB 7 A E (U SR A 6 wf), iR
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JFFIEAS 2 AEB] 2 #5680 (R SEHL IR, KHE), &Hh7—7
IV Bk 2E#2 4 (Transcatheter arterial embolization: LT
TAE)ff" | FEG] 1 #EHITH D, BE IR 6 fEF 8 &
iy (v SO S MR 2 #56), TAEfR 2 fEBl 2 #5805, PRIEE
ﬁ?ﬁ”ﬁ’“ﬁ:ﬁiﬂﬁi, fREHIRONE %~ VEBI IS CTH B, =B,
TAEICBL TR EF F—VEF LTARENHMF 2
L, €0, 6 # AL LOFSHEICTHEIE#RIN
T, B RRIFEHEENIZLDOTH S, £FlicBnT
Dynamic CTd A3 # F1) =77 ADTPA % H\»*7zDynamic
MRIDAT SN T 5. BIRERAH TS 2L T
2b0% %Mt Lz, 72, BIIRH A S PIREERLA T 1%
WRHROZ L Wb OERZIMMEE Lz, ERRFEILE 2 M55
T L IMPERER IS 6 458 (& Tl Ay FMlaRE), Zii i
FE 4 A5 (LB RIRaHE 1, R MERTIES 2, TAER
1), BRESE 3 HIRBRTIZ L MmPENER 3 3 &5 Gl iy JiFH
Wi 2, BUSPHASEPEEBIERK 1), ZmPEMERIL 9 #5685 (TAE
%2, WFHINERE 6, NEEMNANE 1) TH 5, RHEBHIIL22
ki, 5 REEIE TN D B WIZEMICTEIL, R5174H
EiINES ~ — o —, WA, EBBE%SESEIC LEK
BRI L7z, MBS BRAR 720158 2 #HBRIZ32426mm
CEHHEdEfR ), 55 3 MlBid21£14mmTH o 7.
el 5 812985 Dconventional spin echoi: DT 1,
TSRS 2 (% L7-D b, dynamic study % fifT L 72, fEH
FEAR 12 BEAR 2 0145 2 HIERER Tl30.5TIB{E I SE [/, FRRES 3
MR TIX 10Tz % #E (SMT-50CX/X, MAGNEX-
100HP, W3 d Eifttd) 2 M L. -7
13, ERAREIEE 2 MR TIETR200msec/TE20msec, flip
angle 20° (LLFT2* dynamic study), HN& A% 1,
FOV35cm, ¥ b 1) v 7 A256x128, A7 4 A& 8mm, AT
A AF vy 7 ImmiZTHRE L7z, SdEEEmIZ 178, —M@l
DT 6 AT 4 Afi/z. g, ZOmAEEpiicirb
MTwv 5, dynamic CT# 5\ iddynamic MRI%Z 412 LT
R‘F#Fﬁf)‘ﬂﬂ LG ENAMHEETHICEL L) ICREL
7. ERRHE 3 HEERTIZTR200msec/TE 6msec, flip angle
60° (LLFT1 dynamic study), HI%E% 1, FOV35cm, ¥
w7 A256x128, AT A4 AIE 8mm, AT AF Y v T
2mmiZ THr% L7z, BRfEREEIZ1740C, 1| MokwETI12A
T A A7z, BRREME 2 BRI AR ERR TH o 72
7o WEAEZ TR G RAE D IR SN T . 4,8, 16 4« mol Fe/
kgDWTFRHICIRY T b h, SEORBTIRZAZNS,
2,3 BICIRY T bR TWA, —J, # 3 HERBIIKEIC
£h 2 YR G/ 30kgsf$i<45kg'mi0.?ml,
45kg <R <TOkg Tl 1. 1ml %2 $%5 L7z, 70kg & 1) W ER]
RS L. AROBEBRTIIEL 1ImiE 58 TH
D, SHTBEHEREYY 8~12 umol Fe/kglZH4 T 5.
T2#* dynamic studyld, EEHIBGA0, EEATGRG? S
30, 90, 180, 270, 360, 450f»7%, % | Tconventional spin echo
HE 5 GERAPEG-BGD 5315 85) \R(E L7z, T
dynamic studyfiiﬁ%ﬁ?ﬁ]ﬁ—.!- A, A SR & I—]H#L
(LT, 0#:42), 40, 80, 120, 180, 240, 300, 360, 420, 480F%

ERE 134225 H

#, % L Tconventional spin echoi:flix{%# (i #I% 5-FG
62853 ) IR L 7C.

FEEIAH SN2 A 54 AZBWTROIZ%EL, IE
BOESME L HE L. R OFERN 2 RRE L
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1. T2* dynamic study

£ M HENEREEE T, first phase THEZRIRRITZIIZ~ 1
FAFENIH AR S, FO, BifECRITES 5 5
AR 57z (Fig. 1A). S BT 2 g ah 41330
HTIE-8.721 1.5 CE¥H+EER 2, LDUTEER), 90F#I3-
8.0+9.4, 180F#:1L-7.247.5, 270F61413-3.1£11.6, 360%
#%13-2.8410.1, 450f07%13-2.5£8.6, 30771%(%-3.0493TH
o7z g ETIIEROEFERT 2REMICRAONE D
- 7:(Fig. 2). ZIMMEMERE T, REERYICEZR AR
AT A F ABENZHEINT A 25589 & h iz (Fig. 1b). &
BEHT 2 BT 5 S0 A R IL3080 4 T-5.624.5, 90Fbf%id-
5.7+11.9, 180F0#:1%-10£10.5, 270f0f%1X-10+12.7, 360F:
F213-16.8+13.5, 450Fb1%13-15.4+13.4, 3057%13-18.1+15.5
THhot:.
2. T1 dynamic study

% MLPENE S Tl S S A M E 2 SR R 0 L A58
Hoh, Fok, KT 607z (Fig. 3A). &EAHICE
DR RERIE, 0 A TT.124.0, 40F51%T4.624.7, 80
% T3.846.2, 1200014 T1.14£3.8, 180F0{%T0.2+0.7, 240
W5 T-4.245.0, 30080 T-4.7£5.5, 360#5 T-6.749.7,
4200 1% T-4.245.0, 480##% T-5.5+12.3, 3047 T-
17.0£12.6 TH - 7=, Wifg L, FEEHRAIHL T HE5 LA
FEABRHHTRO bk -7z (Fig. 4). —%, Zitk
JERGZBE LT, EieRinEE O SR RS0 LA,
S MMENERO L 9 12 & 2o 5 e dr - 72 (Fig. 3B).
B WEARIC BT 5 d A R IZ0F 1% T0.8+5.0, 40F1RT
3.9+6.6, 80FF{%T2.546.2, 120fb1£T3.3+6.9, 180FH14T
0.4+9.0, 24007 T2.6+8.3, 300f47%T0.4£11.7, 360Fh1%
T-0.6£11.0, 420014 T-1.849.4, 48007 T-5.4+11.8, 30
SFHET-1824253 Tdh o7z, 3055 #&ICIEZMME, ZimtEe b

& AR O & 2 R KT %358 b 1172 (Fig. 3A, B).

z =

SH-U-555A13, 208#EDmfE%R 2 & A5, dynamic
study DHE B TR ENE L H 1L > TELYY, SH-U-
555Al%, TIFMRRIEL AT A7z, )= L8HO X
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Fig. 1 Enhancement ratio of the liver lesions
with T2* dynamic MRI .

A: Graph shows enhancement ratio of
hypervascular lesions. The enhancement ra-
tio of the lesion decreased rapidly in the first
phase, and after the first phase the enhance-
ment ratio of the lesion recovered.

(B) B: Graph shows enhancement ratios of
hypovascular lesions. The enhancement ratio
of the lesions decreased gradually.

2, MEEOMR ST 2 e H 2 L &h b7,
7z, perfusion imaging |Z T HESS O ML O S O T HEM: b #Ht
HEINTVLY, JEHFOMKOFMEATEE & 2, FERD
8 R RRICERA D F 72 2158 T 2 NEE B EO ) E
0307%5’" 59, EEOEMBE O TREL 2 Y iffsh s,
T2* dynamic MRIIZPBH# L -8 & L Tix,
Hammerstingl 5%, Ichikawa 5% @ #Hif5 A3 EF)ZJ A& Tid
Turbo FLASHZ E Z M L, S Siry e, RS
WD & 5 24 MR T, FMAICT, BEETHR
b%htttfw%.—ﬁ,ﬁﬁfﬁ,SH05ﬁA®M-
susceptibility effect* ] L, T2ififlechoplanariEiz X 1)
SH-U-555A Dfirst pass L2 5 Z L THEHE O MATEEDIE
BOTREMZHE L TVA. IR, T2 5 IAT24HH
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Fig. 2 A 59-year-old man with hypervascular hepatocellu-
lar carcinoma. The enhancement ratio of this lesion was
! decreased 25% in the first phase compared with that before
the injection of SPIO. However, the change in the signal in-
# tensity of the lesion in the first phase could not be recog-
nized with T2* dynamic MRI.

Bz 7254, first passZ LR 5 LEEH D 1) R 551G
BERELL-TL S, SHObNLbIORT CRIEEDE
oA 2 L 7o IR AR O 1 BT, 25% DRI R
rr--@ﬁ‘fc FAROLNTHS, L2 L, BEELETEROES
AL ERD L H o7 (Fig. 2). SEIOKRFTTIEFT FY =Y 4

DTPA % Hv>7zdynamic MRIDBIIRERIAH % S 12 L TY,
first phase & SH-U-555 AffHE&30FP 128 5E L THEAT L 7275,
Ichikawa 5% Decho planarik: z W72y TIXISHERITR D
FEDERTAHHRLNTEY, 4EOfirst phase T3l HEH
PRBVIREEEDNSHD. OO T5%aY P A MRS
N o 72D 5.

T2* dynamic study T 240 RE1E 4 MAERECIZBI IR BEAL
MTRRICETL, ZOREATHOIIHNL, ZOHEHT

HARERSRE #6178 B3 %
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Enhancement ratio

Enhancement ratio
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Fig. 3 Enhancement ratios of lesions with T1 dy-
namic MRI.

A: Graph shows enhancement ratios of hypervascular
lesions. The enhancement ratio increased rapidly in
the first phase and then gradually decreased.

B: Graph shows enhancement ratios of hypovascular
lesions. Enhancement ratios of the lesions did not
increase obviously in the first phase like they did in
hypervascular lesions.

A remarkable decrease in enhancement ratio was
|recognized in both hypervascular and hypovascular
!lesions.

; ’.4) Fig. 4 A 61-year-old man with hypervascular hepatocel-
g ular carcinoma.

Tumor enhancement in early phase could not be recognized

'in T1 dynamic MRI.

(ESUPNT Uk o VA 31k AN 1) A (A g1 pu B LA
\2& A, —F, ZTIMMEEECE LTI, SH-U-555A1343E,
Kupfferfif|Ic RSN L EEATH Y, ZORITEHT LR
IS E TN TWA I b aEL Db L, TOEEMHREE
OAETIEFEERIC X D SH-U-555ADER ICHL Y sAF T
AIEFERLTWALDEEZLNS.
SH-U-555ADTIEHiRIREzF T A &b, 40, Tl
dynamic study # flifT L 7=, TW{% L, drdpyfrHiladeE © 528

Frk 1342025 H

HIZ BV TTUERRRIEFRO 22 o 72, Ichikawa b HYTI
gradient echoi®: % Fl\ > 7zdynamic study % Ji47T L, Sty
MR BV 2R R TIEMREZ/RONE P72 LT
Vib, —F, Reimerbid?, bivbh EFlLi -7
ARMHL, BSNAGERTIEd 5 D5 R RS E T
B, ETERASFRRE C R iR ERO bR E L Tw
. bhbhoBRFTid, WRE LIEMICS ML
L le o 12 B CHBENTR A A, RESREDHRTHAHCTT
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il S N72b 0h%, 4l ddynamic MRITRETE o
7’: L EFET DL, TIdynamic MRIDZ MAENER 264
MtEs el & LT oF MM 55, 72750, B
*Fﬂ HERERRED 20121, HOTENHEREATE Y,
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DFEN IV 7= Bl R BT 0w ) | BYIR BT A % 32 2 T
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T1 dynamic MRID30F 4G TL MM, ZIVENEE O %
MRBROMPRIET IO SNz, SROBRFTIE, £
PERE (BRI TEAS B PE T DS G F v, Z MR (2 e
JFiffE A G T hTw s, o 0EBETIRIERND
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ﬁ'f L?Ufﬁ%: L# K bEhb,

A O TIET1 dynamic MRI, T2* dynamic MRI & %
(g E TR LZMEOFMIIFETH -7z, L L, &
AT Z MAENES; TIET1 dynamic MRIT i first phase T
EFAL, ZORIKT, T2*dynamic MRITifirst phase T
—F L, #0#%EATHE V-2, B#WELERELTW
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'Jfﬁté: HLDLHEMES NG,

B &

A DPf% S0 TIEmi{E - THERE Dvascularity DI EA
HETH - 7z,
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