D MRI (#fg ik & &5 Al)

b sOE

& WA,

e, HHLCRE

PN NN e Y M R N R R 2

FL&®IC

MRI E#E G E ORI - T, Ti, T258
FHE G I 24 % 1 B ORI IE T ICH#HREG
T&5 15127k, o MR A&, Wk
Ik FORERRE SO0 20B 5.
S L7cEERBEDINA & LT, Tl % ffE
S B S A A IR ME IS Z0RTEA UIRAET O
R RE A TR CRERFIICEIZE 4 5 dy-
namic study 7%, JREDOFIEZK, BRIk
WA SN TW 5. £ &M T
ORI R R GUE O E & BRI AMEDEE &
IZ7%-> TETEY, RERHED LR < MR
K AE O bottle neck I 7% - T\~ 7z T2 o 3 {5
DOWFfH%, BWRET L TELS$52 0T
XHLEDICm->TETVWAS

HIES, FFHAMICERMICDAENS
Ti, Te AR N TN OB R EEA D
FXRINh, TOFAMPHREINTETNA

AT, SHEESEEEECOWT, ZOH
MR S ERIRIDA Ak X% & & BiT, FFRLR
FERMEE A O AE, IS, ﬁﬁﬁfi 2T
IR

1.%& & &%

1) Tii@aAB

IS 0D R2 M 1 o B2 A1 R IR M L o
AL, I“Z{Efi@m_w%aﬁ%ffxﬁ%ﬁﬁ uﬁ%\@’%
dynamic study 732 OB RIZED 2 LE 2

Wr, HFAEZWPICHETH 5. Dynamic study
T EEBRR AT OV ARI N H VA Z &1
o T, —BICHMEOBEREZREL, h\ i
PHOIMATERE A RERFAVICBISR T 5 C LIk >
T, HEORERKE R EN DI BIBALO
MATENREZ T L 720, IREDIRHA D H %5
52 3) . Dynamic study {2 i\ 5 781 Z R 71
f%&%ﬂ’(?@% Gd 8#I > T1 FEfEsh 3% F
)Eﬁﬂ“éﬁ —Mi T1 s G TR s LT T
@Tﬁ@#jﬁ'@ti gradient echo A EICHW SN
b. WP OMFBHE L L TR in-phase &
out-of-phase O | {§ % % T = % double echo
FLASH # (Siemens) *°, =&t Fourier &
#uyk: (3DFT) % AT ER{Gliia < gap O
75 i 5 0 ) 1B B % 4% 8 3 % 77 % enhanced
fast gradient recalled with 3DFT technique (ef-
gre3d) # (GE Medical System) 7 X233 5.
Dynamic study £ O #{% timing (3, —[EID
BB 20 WA CH L L&D, EABERKIC
BIRAE, 15 EICHIIRE, 2, 3 9 ERICFEHE %
W& 9 5. ERHOE AT %L automatic in-
jector % f\» 0.1 mmol/kg & Gd-DTPA % 2
ml/WTEEFEATAS. LorL, BEICLDE
AN O first pass OFER R DR 5720,
GaBlG T % £ TOWW 7 A 2V 73 MFHE
THOPPEL V. ZOLDRMHREOHE L
L T, test injection {ERLEIRICHE 5 S /-
A O KENR N DOF|E % real time | monitor-
ing L CHMRBtG A RE T 57715 (SmartPrep,

GE &) b 5AH, \W¥hd, power injector

*—rJ— K MRI, fast imaging, liver disease, dynamic study, contrast medium
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DFRAPNATH 5.
2 ) Double echo FLASH #: iZ Xk % dynamic
MRI

KERRBICE 1 5 KFERE T OB
WRRRL 34ppm FERL D, TD2D
gradient echo #: ® echo time (TE) % i
HTEITRD, KERBOESSFRALAETH
OF DMER (in-phase) & WM THHOE D HE
& (out-of-phase) 7§ 571 %. Double echo

FLASH #:1%, repetition time (TR) [HIfgIC
72% TE @ echo # ML D iAds L S ICEEI SN T
W5A. ZD7%®, In-and out-of-phase @ gra-
dienet echo {4 % — [0l O (2 1 FICALE F° 1
7 |B+ 5 LB TES. Out-of-phase i
T, ERAORRIS & FRICEE S IR
SINLEWESHETT 572010, &EFICE
RINHEHEPBHLLTEINTVS
(Fig. 1). L& L% EDMRN % & A 72 hyper-

Fig. 1. Dynamic MR imaging of hepatocellular carcinoma by double-
echo FLASH sequence operated at 1.0T

Upper left: Precontrast in-phase image with TE 7.0 ms, Upper right :
Arterial phase in-phase, Lower left : Precontrast out-of-phase image with
TE 3.5 ms, Lower right : Arterial phase out-of-phase image
Hyperenhancement of small hepatocellular carcinoma is clearly seen
only on the out-of-phase image (arrow), because fat signal in liver seg-
ment S4, that shows high intensity on the in-phase image, decreases on

the out-of-phase image.

20014%5 H 31 HZHE

BURIESRSE  T565-0871 KRBRMRHMILE T 2-2  KBRKFRFRES R FERHE A SRR g N e
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Fig. 2. Paradoxical enhancement of hepatocellular carcinoma with fatty metamorphosis

Left : Precontrast CT, Middle:Arterial phase in-phase image, Right : Arterial phase out-of-phase
image
The tumor with fat deposition, seen in the lateral segment on precontrast CT, reveals hyperen-
hancement on the arterial phase in-phase image, but not shows on the out-of-phase image due to
paradoxical enhancement.

vascular tumor Q¥ &, W) % paradoxical
enhancement? * IFITNLBHRICER T HLE
DHAH. N, BEINTVWAIZEr2bE
7, KEFEMOITHHEL GV - TC, F
SREMETTAHRTHY, BEOREDOE
4 EEAMC X 2\ (Fig. 2). In-phase @if§ T
{3 paradoxical enhancement OE4IT R 5N,
double echo FLASH #: T @ dynamic MRI i3
hypervascular tumor @ ## H! #E © &\ out-of-
phase [ {§ % {5 7% 78 &, paradoxical suppres-
sion IZ & 0B B < C AR Lk
5.
3) efgre3d &

efgre3d ¥ 3 B # # IRy IR /X)L R
X 5 RE RGP0 % Bf L 72 5 3DFT gradient
echo |BETH 5. ZORBPEIIEE Ik
o2 PEETIC kb8, & MR an-
giography (MRA) IZBiF S h7zik(Rik T
%. AKREETIE 4~5 mm slice EOREMIEIC & 5
4fiF 3D dynamic study AAJRETH D, M/
HCC oHicEN 5 (Fig. 3). F7-fli5e
BT LD, 1~2mm pitch OFFRERATEETH
v (ZIP ), dynamic study fifT & [7)HF1C B

k%% LOPIRFARD MRA B4 552 LATE
%5 (Fig. 4).

2. T2 3K

1) Fast spin echo (FSE) #

—FED 90 EHE OV 225 & fEvC, 180
7OV 75 ¥ TREBL S N A BB ORIV A
(refocus pulse) ZfHhnL, THiZk->THL
HEROIaA— =" ZNENRg - MHT
I—F&ATWIe B OIES 5k EmE A
T a— (fast SE/FSE) &M% AInd 5%
W 7OV ZO@H AT a—F L A v (echo
train length, ETL) s\, BHEOAL VT
O —FIC ARG REREE 1/ETL I i s hn
L. ZOLTHELNAEII—FENENE
Imo oz a—KH (TE) #4622 LITk b7,
E{ROI P 5 AN RRET HEBERS (k
ZEOFIER ) wREO T a—gfH (3T
a—5fH : effective TE) O35 CIEL, #i
F, Yo a—IEBRERS (k 22R0%)
% R L CER O MG w IRE T 5 & 5 1T
4% (Fig. 5). Effective TE O EIC L - T,
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Fig. 3. Dynamic MR imaging of hepatocellular carcinoma with spectrally selected efgre3d se-

quence

Left : Precontrast (TR/TE/flip angle, 6.2/2.4/40 degree), Middle : Arterial phase, Right : Por-

tal venous phase

Enhancement of the tumor is obviously seen because fat saturation pulse decreases background

signal.

Fig. 4. Enhanced MR angiography recon-
structed by maximum intensity projection tech-
nique from arterial phase images with spectral-
ly selected efgre3d sequence (TR/TE/flip an-
gle, 6.2/2.4/40)

MR angiography clearly shows the celiac and
hepatic arteries, and also shows large tumor
stain in the right lobe of the liver.

Ty, Te AR ELLEH/LIELTES. /2
721, effective TE 24\ TiimdiBit, =%
NKEZ ETL 2% ETE V. T/, Ta—
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FUAVEDE L TR O L3 —EF5H
WA, BEROR (blurring) 2840, [
BOZERSREITIKT T 5. #HgdsbTa—&
T a—OfkE% T a—RfE (echo space) & \»
5. FSE Ti3 ETL, effective TE, echo space
DHEREOI Y T A B LURBEE RO S E
THEHETHA.

One shot RARE (rapid acquisition with
relaxation enhancement) 13, —ED 90 &
POV ADBEIALE T T — F 5 ORIV A
B NTA L, —EICkZERARIEL TL
O NETHS. k22T — X ORI % FIFH
LG MDY a—FEE I E TR T
Jj# % half Fourier # & /7%, RARE |C half
Fourier $k% H\ 7= & D75 HASTE (half Fou-
rier acquisition single-shot turbo SE) 2 %\ 1
SSFSE (single shot fast SE) #:T#%. Blur-
ring (35R\ B, BRGRFEAE L, 1~2 8T T
HRREEHZ LN TES (Fig. 5). T2hE
1%, ##IC heavily T w5 % #5535 DI
L T+, MR cholangiography i & < FHH\ 5
ns.
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E<21790

AN

Fig. 5. Liver small cyst of Ts-weighted fast imaging technique

Upper left : Fast SE image (TR/TE/echo train, 2000/80/19), Upper right : Single shot fast SE
(TE 80), Lower : Fast recovery fast SE (2000/80/19)

Fast SE image fails to show the cyst with long T2 values as hyperintensity, while single shot fast
SE and fast recovery fast SE images show it as hyperintensity. Moreover, fast recovery fast SE
image shows better imaging quality with less blurring artifact than single shot fast SE image.

Fast recovery fast spin echo %3 FSE O
1Z 180 & RF pulse & —90 & RF pulse % 18N
L, MERERDZ 5RHIAIICIT S sequence TH 5.
BV TRICEWTS T lHOR WM D EE
SHE 5N 5. SSFSE (T H T blurring 75 &
DT —F7 7 7 FoAlen FSEEDOF# &,
SSFSE s [EL L DIk EBEEFICHE T s
B#%udoTW5 (Fig. b).

FSE THR T 585D R Th 57, ETL
% 20 DL EICRRE U WS IR N RG9S U7,
WP A e = 2 L CHRIR O trigger & 200 5 51k
N5,

2) Echo-planar = (EPI)
EPI Cix, BRSPSV A, JRE§

Lt AR EANES &, FEARD EAHES O A
A v F VT OMICHMmIN AL a—
FrOV A & » TRk ZERNE&SRICKEL,
BB RG T 5mE Rt <d 5. EPIIE,
IV S AL ERET HIOICHHCEIING %%
WAL LT, VSV vbrTa—x2A47
(GRE-EPI) » At v 1 a—% 47 (SE-EPI)
&b 5. ¥I2, GRE-EPI Tid T k{315
51, SE-EPI Tit T: #ifEnE5n%. EPI
X FDOEEMED S, BICHEYS 7z & A L AR
ERBSEMIMT 52 LiIc kv, Tish#EBe
PEGRRG R b2 oV P S AL RBL I L
LTE5.

EPI i i3 W bR7 —F 7 7 7 I (suscep-
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tibility artifact), {bt%> 7 7 —F 7 5 7
(chemical shift artifact) , N/2 7—F7 > 7 k
(N/2 artifact & % \M % Nyquist artifact) 7x &
DR T —F7 77 F b 5. EPLIE%
BOERBETHIC L > Cna—% e 57
O, T—ADTWARMOIC, HTFIUBEVD
GRE & L THEVKRREZ T H 2 LI 5.
C D7D, WHBORNE—MEICHRD TR T, &
WAL T —F 7 7 7 b &EL 5. FIROTR
BTEMIZET A F—LTOHG, BHAHW
& AT A S AR5 TR 7R R DD 25 A&
LS. T/ EPI CldEW by 7 b
T—=FT7 77 RELSL (BEOY—Tr VAL
#2750, EPI TR CO7—5F7 7 7 F 2t
FTEICEND) . CO-OREBIS ORI LN
HATH5. EREEHORBIZ L > TELNAT
O, BRARERICEDERFE LEEEFHE
L TR L7-0, FOV OX5 Ol i+ hn
JALEICT—ANBREEST L. Chiw N/2
T—=FT 77 FEHATHAS.

—FE Dk i F e /XL AR k 22 4k D

TR eWES L HERY /7Y ay b
EPI 05T/ LT, BEEIO Rk & A 3
POV ABRICENL T, kK ZBREHEOT— X %I
8+ LHEN, ~VFvay FEPITH5S.
<IFVay MUK, BhiE—mEYSsh oz
O—INERRINEL I A 720, WHTRE—DF
BOHNSL b TR T —F7 77
MZ X BEBOPHAPSFET S (Fig. 6).
# %1%, 15T %@ (Signa Horizon, GE
) iIcFEmaA I (AbdFlex) #fHwv, LLIFD
SIS KV RKEH EREFZBAO<IVTV gy
FEPLE{&AHB WA, gy RS, <k
J w7 A 256x128, FOV 35%x28 cm, NEX 1,
TR 2000 ms, TE 85ms, 5Zf5/3 Fiig 120~
130kHz, A5 4 AE8mm, AT A A
Frv/2mm. ZEHBRER LF LS L1 T
< h Uy 7 AR EREL L2 FOV &#/hx< L
£2&d5%L, SNUPELS LA LLBIIT —
F7 7 7 F L B, DI LR
OWTIIHER L CATHG T HALEPDS.
3) LB s (diffusion weighted imaging)

Fig. 6 Echo planar image (EPI) of the liver
Left : Single shot EPI(matrix 256 x 128, FOV 36 x28 cm, NEX 3, TR/TE =2000 ms/80 ms,
slice thickness/gap=8 mm/2 mm).
Right : Multishot EPI (8 shot, matrix 256 x 128, FOV 36 x 28 cm, NEX 1, TR/TE =2000 ms/80
ms, slice thickness/gap=8 mm/2 mm).
The single shot EPI shows more severe torsion artifact due to susceptibility than the multishot
EPIL.
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R TOS T OMMEE &11E, 5 Fikik
(diffusion) & FHHfl M A&#E % MK 23 i 1 5 )
JaE8 (perfusion) & 733 5. Motion-probing
gradient & MEHI N AHERHES & A Za—/N
JUARFND 180° /) A DHiIZHIING 5 Z &
128D, DFIROMME) X #3575
PILHGRAER TH 59 . %, HE)L L OK
EEBRNEBIEOT —F 7 7 7 Feknbi:
O, PR ER B PLETH Y, single-shot
EPI =iV N 5. COFEAH W CIL#
W4 n e8I T %70IZ, motion-probing
gradient ® 58X (b factor, s/mm?) % 4 IZ
M3, BONLHEHMOmBOEE ) OlalF
HrEE, TOHEEERDLH. ThH ap-

parent diffusion coefficient (ADC) TH 5. —
12 400 s/mm? LI F @ b factor Tl, HFHh
% E{5 (3 perfusion D EEZ B Z1F 5 T LR
MHNTW5S. LaL, K&/ b factor Tid,
JEREIK CIIE FMmE N E L <K< Z->TL &
D720, BOREETORSHENPNETHS.
DEDESHBEPL, ROEN/HEANTO
b factor %\ T ADC OFHE %175 Z LTk
55, WA b factor OFIFHIC L > THON
5 ADCER B H T LICERE T LILEN D
A0, JREGRAERE, OB &I
BFREEZONAY (Fig. 7).

4) T*z b5 A+ %FIAL 7z dynamic study

(perfusion imaging)

Fig. 7 Diffusion weighted images by single shot EPI with motion-prob-

ing gradient

Upper left : hepatocellular carcinoma b-factor 3, Upper right : hepatocel-
lular carcinoma b-factor 846, Lower left : cyst b-factor 3, Lower right :

cyst b-factor 846.

Liver cyst with high ADC value shows decreased signal on the EPI with
higher b-factor, while solid tumor of hepatocellar carcinoma shows only

slight signal decrease.
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T*a v 5 A F%&FIH L 72 dynamic MRI
i3, Gd #&EA O T*EHEDREZFHT 5 b
DTHY, 7NV AFRFNTIL susceptibility D5
BT \WTE # R FHEL 2 T A
GRE % (TR/TE/flip angle, 45/30/10°) =
EPI#EBHVWON A, KT, BiRAERE
Sz 7z a7 &I BRI T, FPIRSCEE AL,
FFE 7% EIEFIRE CRKED Gd-DTPA 7858
YA, RO TMENERL, —aEo
BEETARIT. —7, MIRMED %\ ES
BEFEKTEZRITaVFSALBRRLET 59

(Fig. 8). ZoOJjikid, MRI OFt:%FIAH L
7= dynamic study T 1, B2 M & O H
ICEICHIfE SN S. COREBETOREIZAE
O perfusion DRFEICELE I 720, FBALIC
X o Tl perfusion OFMEIC S FIH I N TV
210
5) o MR angiography

Bk @ efgre3d #:i3, IR VUV Z%BHAL /=
spectral IR preparation £ ClgI51E 5 % IEH 1T
Zhak ko < 9 B md R g TR 7 VLV AR T
HY, EEEI% O L 72 MR angiography 12

Fig. 8 Perfusion imaging with multishot EPI of metastatic liver tumor
Upper left : Precontrast, Upper right : Image obtained 30 s after an initi-
ation of injection of 0.2 mmol/kg of gadopentetate dimeglumine, Lower
left : 60 s later, Lower right : 90 s later.

EPI (8 shot ; matrix 256 x 128, FOV 36 x 28 cm, NEX 1, TR/TE =2000
ms/80 ms, slice thickness/gap=8 mm/2 mm) obtained 60 s after an in-
itiation of injection of 0.2 mmol/kg of gadopentetate dimeglumine shows
marked signal decrease of the liver and reveals small tumor clearly (ar-

row).

258



JiF > MRI

EHTH 5. efgre3d i T4 IF O dynamic
MRI %17 21%, R CHREL 7254,

Ik, FARRHI{G % maximum intensity projection
(MIP) #CHEHERITNE, BN 5 hyper-
vascular 785 & & LMk, BRRO BIF7%
MR angiography 73#x& T & % (Fig. 4). Hiky
% CHE L 7284, MR angiography OEE T
LRME T 5L DD, partial MIP #3212 L D &)
Ik, POk, #IRROBIZLIE 51725 R,
g O Xk Zkreeidm L L (Fig. 3), A%k
MRTORBREEBNE & 7 5.

3. FrisiEsir RS A

I E IR © MR 2ZW71L, 8k o &k iR Gk
1 £ U Gd-DTPA O ZGE#EEIC L 5 dynamic
study IZ & » CTHiH 3 J OVBERYZ MBE 2 TR N
ICm EL7c. SBITHEE, LOBUINeRZEORK
HEE S L UVERZEEER LD 7= DI O Kup-
fler cell ICEREL 720, H/-FFfaICER T %

RS AIPHBINTETH A,
1) SPIO #47] (superparamagnetic iron oxdide)

SPIO #ANCIY, BERKTHERAINTW3
ferumoxides (Felidex®, S¢{bf)12 & & RIG
o SHUB555A (Resovist, HAY T
— )RG5, SPIO i, B EEL
Peh Ry & T AKIT, EIRE S5, K
SN O RO Kupfter cell I8V A &%
N5, ZOFRE, #5530 5E»SOHEE T
Kupffer cell # & HFEEDOESE, Tz Mo
B T aafiE % CTIE T L, Kupfler cell % 3
Tl WIEB O R A A | X & 2 etk R
ThbH. WmiGEE, RO R U7 —pH
FSE % gradient echo i3 th(» & 7 % . Gra-
dient echo & Ti{Z TR=150ms/TE =8~10
ms, flip angle = 60 & o> T2*5h 5 i % 55 SPIO
HPRCAE S B O A —ICUR T, BB O
ICEH<TH%5 (Fig. 9).

SPIO {3 T fEE#E &) R b\~ 72, TR=
150 ms/TE=1~2ms, flip angle=90 E® T1

Fig. 9 SPIO enhanced MR images of metastatic liver tumor

Left : Heavily Ti-weighted FLASH (TR/TE/flip angle, 150/1.8/90),
Right : T2*-weighted FLASH (150/10/60)

The liver parenchyma with SPIO accumulation that shortens both T and
T2* values, shows hyperintensity on heavily Ti-weighted image and
hypointensity on T2*-weighted image than the tumor that does not have
Kupffer cell and SPIO accumuation.
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HWRR T RIE TS5 &, SPIO OF % - -FEE
PEfESICH IS0 L, SPIO OfF %
LEWEBIIEKESOEETaV T A M 2H
+94 % (Fig. 9).

Kupfler cell # & £\ & DI, $RBHATIE
%, sinusoid % L 7%\ Wiy BT/, R4S
Mz & Db 5. CTNHOBE T, v
LOLIEHATEE L 72D, CTAP/CTHA (CT dur-
ing arterial portography/CT hepatic arteriog-
raphy) ([Z@& & 5 aJEEME B 5 multide-
tector row CT % C R#if 7 CT angiography 73
BONDL LDk TETED, 48, Mo
MEEEPEEIN T T ERTFHEINS.
ZDeh b, MEEEOOWTICEEIN TV
CTAP i3, AN TV bD+EFE 2 5H. —
75, Kupfler cell #4H 4 5 FfilgikOER O
BaE, HEE LU < SPIO #HD Ais7-0
2, fMEEOR LB ONT N EDH 5.

FFFIESE; O #8511 4, SPIO 5 8 MRI A 5
NAHZ ENBD L. —OlFEE S Kupffer cell &
ELTCWALE2%EHHNLLDOTHS. Kupfler
cell #/ L TWAIEEICIE, BEEEEHEE
B, MRME, TEARSED, BRRERRETZE, S tAl
IFflaE7s ¥ b % . @b A Br o
T REOFFRFEEIFHZ TH D, Kupfler cell
B I VEEEE & OENSETHS. B
PEFFE EIRZE O T & IR RS Eit TR & iR
AR B IE 7 948 & HoX T Kupffer cell
B <, EFEFED BESHMET LETIAFEE
TGN B 5. BREEOF TR, "mokolE
% &, I Bk O LSRRI E R O
[EWs & DEMCERTH ALY, $5—208H
g, TimdAg s TR cosolk
BIZL > TIT2bDTh L. REREES T
HMAG TGS, TG CaEES LR TO
oL, mEERRICEES, EREES,
BEHEELATEND, BHTEXALELD
5.
SPIO #ADEANL, WEOEHEX A IV
BRWC ETHSH. FIFFREMESERANC L% dy-
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namic study OERAECFIREOZEH % 4 I v
THR10 05 20 B L EVOICx L, SPIO &5
MRI ©O%4&, 6 HFHEIERIFEZa V5 A
OEBENIEONS. k- T, SPIO & MRI
{3 dynamic study @ & 5 IZFER A (| FIC xff
T & L EEIR R LA TR L, B2
TR0 MR & CH BB 155 C
EPTESL. TS, BEESGEEDOS\HAD
BRw%E2% L, AREELEEEDNhS.
2) A R S r B

PR S AN, FriaE2 a4 %
MRCREBIMICIR VA E N T, FAEO Tl
RS AEHHITHS. GAd-BOPTA®, Gd-
EOB-DTPA!® Mn-DPDP!? Z3RFERTH 5
25, BT FHILEEENETREC, BHEE&IT Gd-
DTPA @ k& > lpIE SpE S A (& sh ik
WED &Ll 720, ko &5 7 T1 i
%o dynamic MRI %17 2 (THEE O 11T EHE
BHZET L P TES (Fig. 10). #%HAME
(30~40 7#8) DB TIIHBIEEMAF & L TH
&, FFHifapse A I WEE S S hiz v
DKL, HEB EEINTIAVFTAIR
W 5. HMladEkOEEO% G, mait
o e O MY F T 5560550,
SPIO LRI K, BEINLIEELHH.

4. RFHRESTM

FFEERESET 1213, Kupffer cell < FlRaths
% R U 72 I REASRS S s S A Oat i/ S 7 —
»HAT S FkE® %, diffusion gradient % i
L7cZa—75F—EIC k- TIFEE O diffu-
sion (R A WE 4 5 kDO 1E 7, dynamic
study Z#FIH 3 55 & L TIEHAOF~D
perfusion 8L LN B 59 . HERE H
IR BERML, 2FHERE Tldrn < & RIRORHE
B FHI T & H70, AR, S RO
MRS EICEH TH 5. FE2ICEFORMEITH
A & OB ARG T A LEDRD 5.
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Fig. 10. Dynamic MR imaging with Gd-EOB-DTPA of hepatocellular

carcinoma

Upper left : Precontrast, Upper right : Image obtained 20 s after an initi-
ation of injection of Gd-EOB-DTPA, Lower left : 60 s later, Lower right :

40 min later.

The tumor shows hyperenhancement in the arterial phase (20 s later)
and washout of contrast medium in the portal venous phase, because Gd-
EOB-DTPA works as non-specific contrast medium. On the image 40
min later, the liver parenchyma with liver cell function shows hyperen-
hancement than the tumor without liver cell function.

F & O

MRI i, ZEfn#aEIE CTICH 500,
OV 5 A GEED RIF L ER %155 L5
TE5. FEEEBRBEORBICL->T, 4%
7% dynamic study #1725 2 & 8 TE, [FEE
O, EHRZKREERN ET A LN TES L
SWTin o Te. S8, MBEERMEEEAO K Dk
FriclaBE I OBRICHE - T, BEZKO AL
59, FFREZE L ARRIC > T b D B
fFEh 5.
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Imaging Techniques and Contrast Media of MR Imaging for Liver Disease
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Dynamic study with Ti-weighted sequence after IV injection of a contrast medium is essential in
the diagnosis of liver tumors, because it can show the specific hymodynamics of each kind of tumor.
Newly developed Ti-weighted sequences, such as efgre3d and double echo FLASH are useful in dy-
namic study. Dynamic study and MIP MR angiography with efgre3d sequence can improve the quali-
ty of the dynamic study. It can also improve the diagnostic accuracy of detection, characterization,
and staging of liver tumors.

Newly developed Tz-weighted fast imaging techniques can dramatically reduce MRI examination
time. It should be noted however, that T2-weighted imaging has some disadvantages. Fast recovery
fast spin echo sequence shows better T2 contrast than fast spin echo with less blurring artifact than
single shot fast spin echo. Very fast imaging sequence, EPI, make it possible to perform diffusion and
perfusion imaging of the liver.

Hepatic tissue specific contrast media is being developed. SPIO, Kupffer cell specific, accumulates
liver parenchyma and some hepatocellular tumor with the Kupffer cell and decreases their signal in-
tensity. SPIO can improve detection sensitivity for liver tumors without Kupffer cell and the charac-
terization of each tumor. Hepatocyte specific contrast media can prolong Ti values of tissue with
hepatocytic function. It works as a non-specific contrast media in the dynamic phase, and is hepatic
tissue specific in the late phase. It can also improve detection sensitivity of liver tumors without
hepatocytic function, and the characterization of each tumor. In conclusion, enhanced MR imaging
with fast imaging techniques can enhance diagnostic quality in liver disease.
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