MRIIC & 2 HFiE 52 Wy

T 7

RICR RGP R TR RS R PR o

T L &I

MRI #EOMEATZE L\ LA T,
T: R BRE B LI ENTENE G HEHLL T
Wi, BT —EIOMERE IR T2 kG
T AHEERBEL DD EZDOLD LD, 5]
X i\ C parallel imaging 73 K% L 7-. BAET
3, RIEIE T ORS REEG 2155 DR S
Ikt T4, F/z, echo planar imag-
ing (EPI) .12 & AILEHR TN steady state
gradient echo £7: &, #ERIT T4 ICHRIRIGH
WKt 252 EDTE Ty —r VAN
W2 54 DT - 72, 2005 FE0 H X AFT
L 3T HEDHRKICHPIEE D, £ DOERKIE
WPEAICHEIN TS, EEANICONT
b, PEROIFFEMET Y =T AERANCINZ
T, MARERH TH % w3 ks
FIZFIACTEA LDk -7c. T kD,
Kupffer fifgpEom» O Z#5Hli T 5 & D
75> 7. & 51T 2008 FIC X FFMiin % % —
7y b & L7 fifat S R S A Tl S
AT XY, B MRI O3 L\ AT REME 23 BE
5HDEFEZOND. KRgTE, MRIIC K%
IS 2 W >\ TR T OB A28 2 a4
%.

E# MRI

I O MRI Tid, AL & RERIC T

AR - TR AELR LS. ZOIEH,
AT IE EPL i % O 72 LB 3 (R <2 steady-
state gradient echo ZEAHWOEN S LD 1T7% -
7=.
T AR ClE, LABTICER TH - /o spin
echo (SE) #:0 fast SE =37 5 C &i3d
7z <, gradient echo EASLHIN TV 5. K
FIR T ORI R BUIK Rl & Tl
3.5ppm # 7 - TH Y, gradient echo % O
echo Refil 2 AT 4 1L, KEJBHOREB S 2R
(LA CHR O A D EfR (in-phase) RMfAZAH THy
b4 S E R (out-of-phase) 7n &, MHORL
% gradient echo Ti & A HE SN 5. In-
phase & & out-of-phase f D% & % 4+
X, HIEEAN OB #5H i+ 5 Z LA TE, K
ELTEINCESEEEHYIE/T. Lo
T, FFMRI Tid Z Ol R 5 D55 <
HEns. BIEL, 2D gradient echo 0 dual
echo RRIC & » T, —[EIOMRE LT TEFD
in-phase {4 /out-of-phase &% —E I+ %
FHESREISHCLENRTWS., TOHETHE, 4
}F @ in-phase 15 & U out-of-phase [ {§ % —[g]
DOMRAZIE TICME TN IRETE 5.

COMHIS, 5 34 M AAMIIBIRESARRBFFHE [NEH ] TOMMEEZPLICE LDLDTHS.

F+—7)— K MR imaging, liver, neoplasm
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—7Ji, T ClE, REMEFESOKH
D TR IE M RGEE S w2 F, BRl
MHEN O [FH] FSE i3RI TwW5b. &
DOITEFFRBICE SR » 5720, BEITINT
TR IE T DG (%45 L F FSE, EPI
wE) MHVWLNSC ki)%b\. 7iL, Wk
M3 FSE I~ % &, s kT FSE Ti i?ﬁ
TS O F8OE T (blurring) 285 <,
7= EPI T2/ 5 fRBE B O J:’P@f]\&ﬁ\
REVWETE > TWAD.

EHENTOSFOBMZLE) 121%, 5 Fikik
(diffusion) & MMl HE 2 MK A RN S HER
(perfusion) & 733 %. Motion-probing gradi-
ent (MPG) & WIN AEMRES & I3 % C
LK, HTIREE R oER A ST 5
CERTE, IRBoRAEEGR & FEIN S, A,
JI§ % C 1% single-shot SE EPI % 28 Fi W\ & 11
5. TOFETE, MPG /L ZADHH S b fE
(b-value, s/mm?) IZ %> CEHELEILT 5.
NS D ETIRIAH L D BER DO E ) 5 <
5. JKROFEPBECEBREE S 2D,
#1500 s/mm? LA EO b EALE L . LLFj
X, RKELbETEESHMELIZFL <KL
HoTLEY, GEE TCORENTE L7
73, parallel imaging = OFEALIZ LV #H'E RN
FELUELR. IBEOEREGIL, FIEEOK
H(Fig. DEEIMNMCER EE 2 BN TN B2,

Steady-state gradient echo i (& #-D4Hr :
FIESTA, TrueFISP, Balanced FFE, TrueSS-
FP 7 &) &, VR TRE 7OV A% DR
9 LI K DAL 3 L UL D e RARRE &
5HC ERFIALCEBETHY, SNR OIF

EVEBMMEONL O TH L. O
g TR MR A ERE S 2~ d . FFEER T
i3, BERCHMIRAEESEET S E0b,
WA DI SN D ERHES S C & AT RE
Th% (Fig. 2)9.

&8 MRI

A E V= AEROZEEE & SRR G
HAEDE/ZH F Y = AR dynamic MRI
T, RAETMOGHIV R BRICHE T 52
EIRTES. T3, WEDBEWZET 90w
W, FEZHOICASHAI TV
Dynamic CT & k-, dynamic MRI (3= |
AT REICEN S, BSREERA T, &
Wﬂmi%@@mﬁm&w%oﬁfﬁhfm

. ERAIEABERICEIRNE, 15 8ICFIRE,
2, 3G BRI P A IR T 5. BIRICIEAL 72
SEFFIDBIIRICEES S % TORFMIZEFZIC X
DRILD20, WiGEHGTAETORA IV
T OWEITIL, test injection 2 KBk~ D
A EE Y TV 2 A LMTEZ X L THRB
B & P 9 5 bolus tracking ¥ % H\ 5 D
DEFL V. By —r /AL LT, 3D
gradient echo £ # %\ iZ 2D gradient echo
PHWOHNS. Fxid, 3D gradient echo D
—fiTH5HLAVA (Liver Acquisition with
Volume Acceleration, GE #) # i\, mEEH

g H w5 (Fig. 1). CThidhFo dy-
namic MRI NOFIHZE e HE & LTS
Nicy—r VAT, &, Ea7MHE aVWEs
*HEE L (SNR), RIFIEHINS D & X
NTws. MDCT Tk, FHIEHIRMH & # M
BIRAE % R 9 5855 (double arterial phase
imaging) 23% 528, HRES Tid MRI OIKgfH
S IRBEN T4 T <, dynamic MRI TO &)k
HEZ1IHEOARBINLIODPBEHETHA .
o2 L, ZERSfEEE%L T, double ar-
terial phase TORIBIIJRETH 5. Fgk/n i
By —4 /A TiL, Reversed centric and cen-
tric k-space reordering FAfiC LV, & fERE
@ double arterial phase H{R/BAJEETH - 7- &
MEINTLY, F, ZHSHERETZ SO

2007 4F 12 A 6 HZM

BURIGES kS T565-0871 KB ET LM 2-2 D1 KBRKFRFEEER TR AR R e 8

i
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Arterial phase Portal venous phase

b=800 s/mm?

Fig. 1. Hepatocellular carcinoma in a 50-year-old man

Gadolinium-enhanced dynamic MRI (LAVA sequence) shows a hypervascular tumor 1 cm in diameter in the
posterior segment of the right lobe of the liver (a, arrow). The lesion is also clearly revealed on diffusion-weighted
images (b). However, the lesion can not be seen on both gradient echo T1-weighted (c) and FSE T2-weighted (d)
images.

WCTFFLZ Ik, X DEHSREDS VK W29 A4, in-phase & out-of-phase D\

BETORALITTON TN, FFELTH NxEHWABP2BMMEE A, —#IC out-of-

HEBbns. phase HifE O PEm AV F S AFTHAHI L»
Gradient echo # % Ml \» C dynamic MRI % 5, ZH 573 dynamic study ICHEFTH 5.
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Fig. 2. Hepatocellular carcinoma in a 55-year-
old woman

A mass lesion with portal venous thrombus (ar-
row) is clearly demonstrated on a steady-state
gradient echo image (FIESTA sequence). The
image was obtained without injection of con-
trast material.

L 7 LBgNi % & A 7 hypervascular tumor O
&, W« % paradoxical suppression & (¥
h%ﬁ%@ CEELRTNE RSV, Th

, WEINTOWRICL b5, KEMRE
@Jﬂ%{ﬁ LEWDHRL - T, FHEEEME

TIHB%ETHY, BicoiznnBs. In-
phase B2 TiX 2O L D& Rid7m . Bk

@ dual echo #: T dynamic MRI #1795 Z &I
X -T, Ha v F 5 A out-of-phase E{R %
f87: 736, paradoxical suppression I L A38%
B 2 LM TESL (Fig. 3).

R Y = AERA O, FFMRI TR
FrEMESEHASTIATE S, Jdid, MH%R
O Kupfler fiflas 2 —74 v + & LU 7= BH ML
1t#% (superparamagnetic iron oxide, SPIO)
S H SRR s 5. SPIO &
MRI Tit, —#%iC TE A 7~10ms £ E D
long TE gradient echo i@ g SN 5.
T TREMT G & R A BB L, Rkl wBh
CEDICLTwA. E5HIZ, FSE To@diBe

106

short TE @ gradient echo T1 58 4 15 5 L
TWwWb. FEIkEFIIRER T CT (CTAP) <
FERER CT (CTHA) i3, S8 Th 51 E
B e Td 4. SPIO #5 MRI O
LRI E <, KEELNL, INHIEY
RIFcgWin i c& 5w, iz, BAEH
W BN TWwA SPIO T & 5 ferucarbotran
(Resovist®, /3 A T )LL) i‘t"iﬁﬁ%ﬁ:iﬁﬁﬁ%
ThhHI Enb, EEFHTERICEPIEIC
BRI G 2 VR34 2 & T, fﬂ:ﬂﬁ%@[ﬂwﬁ@
REAFHIS A L LB AHIRERETH S (Fig.
4)15018) 2007 “FBIAE, A CHEBFZ [ 2T
T % PR RIS AL SPIO D4 T 573
2008 4F-{Z 3 T A0 e 14 & B2 Kl O — i Gd-EOB-
DTPA AR IN S AAAKTH 5.

& 3T MRI
%%¢~é%m3TMmﬁ , A THE
u‘uéﬂfC- ﬁ&ojﬁ L@E‘ﬁépg 3T

Mmﬁﬁ%ﬁkb,ﬁ%mﬁﬁﬁﬁf@ﬁﬁ
S AR L 72, 3T Tid, 15T ICHANT,
SNR 7AW B9 %. 8L Em L, 3T TO
SNRIZ 15T OHEED 2 L5 T LRSS
N5, EBRICIIE OB Y Ih L DK
WM & 72 510, Fox OBETTHE, 3T TOMFSE
B SNR {3 1.5T & Mz L T 10~50 % 2R s\
iz~ 7z. 3T Tix SNR OEMELD 5 b
DD, SEPOFHLMBELHFEST S, ChbD
FIEICIE D) SREOY—MNEL LS, 2)
RN (SAR) &< 7%5, 3) BALERZHE
DBER, 4) (EFEY T FBRRENT LR EDRE
EING. INOLOMERRRIN>OHD, 4
T HERERRERICI W T 1T IR T
ITHBEOLVEERELND L DI .
7272L, 15T CHHEWERY =7V ADS
L, IRTCOY—r VABPFIHTES LIFRES
TOVETEBRSLETH L. £z, KOS
FEFITIE, SEEOH—-ENEL, BfEHA»
AVWTOAEBECTEREFAEEXELZ &N T



MRI IZ & % FFIES 2 Wt

Arterial phase Portal venous phase

Arterial phase Portal venous phase Equilibrium phase

portal venous

Fig. 3. Hepatocellular carcinoma with fatty component in a 55-year-old man

The nodule in the anterior segment of the liver shows isointensity on the unenhanced in-phase 2D
gradient echo T1-weighted MR image and marked hypointensity on the unenhanced out-of-phase image
(arrows in a). The arterial enhancement of the nodule is clearly seen on the in-phase dynamic MR image
(arrow in b) but can be hardly seen on the simultaneously obtained out-of-phase image (c). The nodule
demonstrates marked low density, showing a marked fatty component on unenhanced CT (arrow in d),
and arterial enhancement is clearly seen on dynamic CT (d).
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late arterial

portal venous

Fig. 4. Small hypervascular hepatocellular carcinoma without ferucarbotran-uptake in the right lobe of the liver

in a 67-year-old man

Dynamic CT images show hyperattenuation of the lesion in the late arterial phase and washout of contrast medium
in the portal venous phase (arrow in a). Dynamic ferucarbotran-enhanced echo-planar T2-weighted MR images
show that high signal intensity of the lesion (arrow in b) decreased transiently 15 s after ferucarbotran injection,
and then rapidly recovered. Images are precontrast, 15, 60, 180, and 600 s after ferucarbotran injection (b).

7\ (Fig.5). TO X574, WHETDH
N ISTEEZH - TRET S LDICL T
%. FFIKCid SPIO 5 MRI 4 HETH 5
2, THNICOWTE LT IFIF RO EH]
B, V= VAB XU A—2T, (IR
DOEENEOLN S, £7-, MRA £ MRCP
T 3T OHPRIFAEBRPBEONDL I L%
V. 5L, B SNR RfbFE YT FHERKE VS
73T MRIDKBRAZFIH L /oA A=V 7D
FHAFEL 2> K HbDEEDNRS. B
SNR (3/85 L VA A=/ 7 O et % &
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5T EMD, Eo IR - EE IR - IR
WG Y OE T, 1.5T % kR AH B 15
bNBHT ML TW5.

MRI (C & ZFFiEE 2R

1. FFffasE & 5 RWE

FrfnfasE (hepatocellular carcinoma, HCC)
(3, FAPRRFEEICHL T T2 M5 Tid 90 %58
DEEEERTH, TiRARTIHIE, %, 5
BEERTIONNL/3TOBS @GSN



MRI (T & % FFIEES 2 W7

Fig. 5. Severe signal loss artifact seen on MR
image in 55-year-old man with liver cirrhosis
and ascites at 3.0T

Axial SSFSE image shows severe signal loss in
center of image (arrowheads). Fluid accumula-
tion in peritoneal cavity enlarge abdomen and
increase electrical conductivity, causing mark-
ed artifact.

TWAY. HSAbE & OBIE T, HKWED
b7 IE Y TiMAR TEEEERT L3N
TWwb. EloEma b UEE T T2 % SE Ei{g
TEHEFERTIEBLVELREINTH
B ZOLkSC, EEOSILEDE T
#fl MRI CRHEiCE 256055, =bIC, Th
MR TGS, TR CRES 2R 8
T <0 NS PN D ARAEFREE & M OB IC 75 % .
7 FE Y= AR A v 72 dynamic MRI
B O MR ENRE & i 4% C & S RTRET, AT
[EF OB 2, EN2cERThS. Hil
W7 fliE O, %Mtk (hypervasculari-
ty) 235, HIMEEE T, SRAEAR
HOBIIRM CREE 2T Y £ % overall en-
hancement % 7x L, PR 2 & P54 T &4
FFEBEICH L THEPLEETZRT (Fig. D).
UL, BENICEEND S &, IS
IR CREINT, BEOEEIITE—IC
A —Ji, @ AL O R R 1d = itk

Table. Sensitivity for Detecting Hepatocellular Car-
cinomas

SPIO-MR Gd-MR Dynamic CT Reference No.

75 — 71 (28)
95 — 88 (29)
78 94 — (26)
82 90 27)

75 61 (20)
— 85 52 (10)

Data are the percentages of tumor nodules detected
by each technique.

(hypovascular) D& 2% <, dynamic MRI
TIHRAFAFEE LD b55VIREL 2R S\
EHE V. Th6OF Bt dynamic CT & 1%
EFERTH 5. & MR OBRHERIZ D\
C, dynamic MRI & dynamic CT & O H#%
ROLHIME SN TS (Table)0:20, %
@fjﬁ T, 10 fELL BRI B Z DR 4 @ﬁ%‘?
BB A - 71%*5’%%? &&bf%fdﬁ, Y DRy
5“(%) noGoB FIERIBE TH -
72200~22) - T4, double arterial phase MDCT
IZHeN, double arterial phase 3D dynamic MRI
DFH, EOCEHEE LR ERESINTY
52, LyaL, ZoWEL TMR $BEME1%
, Az CIBEEN -7 LTED,
03 D I A B g B BE I > W T, dynamic
MRI & dynamic CT (Z KEREWEEZ TR
WTF—RTHAHD.
SPIO &5 MRI IZ & % FF Ml O Hr ¢
i3, BBEEL S OSE LR 5HES NS

OB H. BT, FAE BTS2
RELTRET HHENE N, BUEREERFT

(ZIFEE O SPIO (T %3 % SUSHEAEEF I & 0
DAL 72D, FE/WZEH Clid SPIO XD A A A
TY— LB E 050, TD7s, i
HafEOZWHIIEEL < 72 5. HIS, EBEFE
1% Kupffer fifa % & 7270\ 729, JEE I
SPIO BV sA A DFE 4 /KIBIE & 72 5 DI L,
& AL B 13 Kupffer fifa s 4 3 572
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(2, TS 2N 2« OFREE D SPIO MLV A & 7% 7R
L§%. 2O kb, SPIO RTH V)il\v?«@
HEELHIE S 57200 T RO IERE O 2
e, Hﬂlﬂﬂ’jr@f“ IFEMEC 7 5. #77’(,
SALEE DT & - THFHIRERE ~ D SPIO Jx b
IANARDOBRENRL L 1L, B0 L% H
CETHFERMVICIES. HFE YT AERIOR
L C SPIO s MRI 2MEN T\ 5 fHid, %1
YRR & BRMIIRY « ~ (AP shunt) & @
ERMRIFICIT 252 & ThbH. AP shunt ¢
(3, BRI PIIRICEERE L T b7z, R
) = ASS R A A\ 72 dynamic MRI O 23
T, BT RMEOIFBEEE SR L T
Hans. COIEMEEMEOPEGETIE 2 Mt EE
EDOEMH LT UITEEL . BEEEF TR
JEMEE MO AP shunt 84584 45 2 LM bRN
T\W572%3, SPIO ## MRI CidIRlEE D AP
shunt 7% SPIO Bt D ;A A Tk & L THitH S
BRI A7, JEE L iR & Ol
fﬁﬁ% L. FMlER IC s % SPIO &
% MRI & 77 F U = A% dynamic MRI/dy-
namic CT & OBMIREIEE L % < HE ST
% (Table)26> 0, KREMTITIINE 3FEDOZ
WraB LITIEFAERE L E 2T 5
W@%Tﬂiﬁﬁ%ﬁ% L #E 2 b RIS
(dysplastic nodule) 73% %4+ 5. T 5 L 7f
BT, REEIPNCERFEE & RERED 5\
JRFRFEE X D & =%\ Kupffer #iflus 43
3. Ihwe L, FMEFFEEICHENT
SPIO LV ;A A DILHE Z /R THH B A BN
%30, UL, @o el & igd 5 &,
SPIO UV IAADREIC A —N—F v TH%
, ABEZIALNIZWT &5, SPIO #&5
MRI (T & - TrE LI AR & 55 R4 % ik
FIENTHORREELBED L CAEZ LN
TWwab. 5 LRSI OV Tid, Bl
MRI, 7 F VU= L& MRI C b &5 L
fags & OEINTIRE L ED L. 2L,
HOFRIZEEBERALNS L, ZTDOMG N
T:RFHBE CTEE S AL, dynamic MRI OFj
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%*ﬁf&%g&“éﬂ%i5 Wbl b bH. 2D
L723EICid, EEZECORIIBE S TETH
7,32)
2. MBI

BT e S — R 7 ARAE L OB IS T ap
D, MH(LOBRESHMTREZLEZIVELE
75 . ARREEC S 28 HeEERY 2\ medullary sub-
type (T T8l CREZ% L, MO
\ scirrhous subtype ClHBREOEE S &R .
Medullary subtype i3, R 2050380 H0 85
7% <, E¥ MRI OBIRHECHAFFEE &
DRI NS, —TJF, scirrhous subtype T
i, EROBREIRABEREE LD . B
FROBOMAEA L OB 1E, FEICE A
R AT Tk s 728, S, BRI TR S
5.
3. BRI IEE

EBMEIES T, — i TiEFABR CIRES,
T: AR CEESZxnd. MRITiE, 1) T:
AR TENGE, NY—amfEs, 2) T:EH
BCEBESOEEOFICEILEETOWMy &
&5 (target sign), 3) T2iRFR{E TS L%
%< &ES (halosign), 4) Tis@FHE &
T: WFAGOM T, BHEOW, KEIHRERL
%, 158 OBBINEAPETFONTWS. /o
2 L /NE xS % hypervascular 7z @8 1%, Te
WG CHOERE L ADEGEE LR THELRD
% . MO A 7o W EE OB 4, dynamic
MRI TiE— M ICEIRME 2 &P TR —F
R ring enhancement Z7x L, “FfH 2 6k
ﬁﬁ*ﬁ T TR A ICREDFRICEITL T

. —7J, hypervascular 7w fEE OB E1L, B

HJHE’C(}E%%?Z)%)% FAR, ~PEHEIC 2 TR~
ICHEGAEEL T L. BRSO ZHn
BEECT 2HWONS Z RSV, f%
CT iC SPIO s MRI # 4 % Z & T2
EDM EAFRDH BN 5.
4. IMmEE

BRI s, T2, TeAEMAR <, Ti5
HETIERES, TG TEWREES LR
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9. fo2 L, PEICHRR, %R, i, #RAEL
MWHHEEFEIANEH LT ERBY, 55
IXZ— 3 RATld 72\ . Dynamic MRI ©
(X, HEER RN IR O BT IS BRIR IR e (pe-
ripheral globular enhancement) 234 H#, [
R~ F i TR O PIIC 1) 2 - CER R A
8- T < (spreading phenomenon) &\ 7z
P N2 — R L, ENICRD TH
HThsb.

¥ & ®

MRI IZ & % FIES 2 M D W TR L 72
S I AT RIS > W T, S MRI 13& 8
CT LIZERFEORILELYHTHEE2DBN
%. A F U= AR, SPIO &AL
B B A AV /ol MRI €, EE
DOHRIZOWTENEN R L EREBESL &
NTE, BHAZKHEICHEHATHS. S5,
3T MRI DA~ O I = BT HE a5 18 5 A
Ik B8 MRI ORFERA L en 2 & L BH
N, BF MRI OF -7l A S n 5.
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MR Diagnosis of Liver Tumors

Masatoshi Hor1

Department of Radiology, Osaka University Graduate School of Medicine
D1, 2-2, Yamadaoka, Suita, Osaka 5650871

Magnetic resonance (MR) imaging is useful for detecting and characterizing liver tumors and is

employed widely clinically. Its use with extracellular or with liver-specific contrast material enables

investigation of the morphologic, hemodynamic, and functional nature of focal hepatic lesions. Liver

tumors often show characteristic MR imaging findings that permit their accurate diagnosis. We here-

in describe the technique and role of MR imaging for diagnosing liver tumors.
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