JEI% MRI - HiftiRo &,

mETa b a—), B

AR AR ISR R B

FC &I

Frist MRI #edr 25 2 A E7xfifii s LT L &
Wik, 2.Parallel imaging, 3. Ff47 548
MR, 4. 0BGRFAE GRS b D L L TET
bhs. FFEMRIEEO T P a—)Lx i
VCAHET, £FINOOEMIERIZOWT
TP NETH Y TN FNORE - Fls
T EP T ET, EBROLWIEREDS
WHRE T B R a— )V EBAN TS EARARE S
5. RFEETIEINOOEEROEREN:
R ATV, BRGOFE - FaSRER
0 Fa—)La Il o, EREfMZERL 7%
HOMGHL, PR THEMCOVWTLHET SN
HTEITTS.

FHig MRI & % X 2 % a5l

1. EEEREE

FFI I O MRI g &N BAED L S I —#my
(275 - 7o SRR « 7o ml iR R 2 B 3 - T
RISHI N/ EHRKRE V. LD -> T, &l
mGEofE (Fig. 1) & X0k - Adn s
KOWTHRT AL, /ata—Laflai
VT ETHEE L3 ADO T ERICHE 3
5. mEdiBikid, MR E5ORERERIC X
D, 751k xa— (gradientecho:
GRE) % & A 1T a— (spinecho:SE) %
DO KRIENS. £/, GRE R, BB

ML 2 M E 7 2 IFEFHIRER GRE &, I
BRAFBE AL % BRI IC R 3 52 7 8 GRE I
pirbhns. FEEFRREN GRE 3R AL
HHET H7-DIZ, spoiler pulse AT 57,

RF pulse % > % RF spoiling type & gradient
% {#i F§ - % gradient spoiling type 283 5. Hi
%13 FLASH (fast low angle shot, Siemens #)
70 ¥ C, #3513 FSPGR (fast spoiled gradient
recalled acquisition in the steady state, GE #f)

ENBD 5. /¥, RF spoiling (2R EG 7 F&
AR, ZERIC K Th A7z, gradient
spoiling L D@END L3 5. FEEFIRER
GRE i3 2D & 3D D1 D55 1D, 2D GRE &%
i3 TisBFRE B (in/out) < JERAINGI T oRaRE
BeLTEEIA Iy 7RECHEHINS.

% /-, superparamagnetic iron oxide (SPIO) i
MTCTIETE Bms Ll k) #&K<, FAZ/JEL
(30°LAF) LT Teryim &<, TE (8ms L)
) #RL, FAZKE< 60°HE) LTy
N—H i & (Kupffer cell imaging) & L C
HHENS. 7 v/ S—flaEGROR#H E L TO
B S/N (K&t bic L 5), QOWALER)
Ricgim, OFRESZHH (Tiav 35X
) &2%H 5. 3D GRE & Tl i< k-space
O zero-filling 7x ¥ #4715 Z LIT KD, fKihT;
[ D22 fEEZ A S 472 VIBE  (volumet-
ric interpolated breath-hold examination, Sie-
mens 1), THRIVE (T high resolution isotrop-
ic volume examination, Philips #), LAVA

* —")— K liver, fast imaging technique, imaging protocol, diffusion-weighted imaging, liver-specific contrast

agent
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i MRI = Boffeto sz, B~ v Fa—b, Hipdl

GRE sequence

SE sequence

nonsteady-state type

steady-state type

2D GRE 3D GRE
FSPGR VIBE SFSE
FLASH THRIVE B-TFE  EPI FSE HASTE
FTFE LAVA RARE
TIWI (in/out) 3D Dynamic MRI | [mrcp| | Dwi | [T2w1 | [wrer |
Dynamic MRI (MPR) MRA
T2*WI
Kupffer cell imaging

Fig. 1. Classification and abdominal applications of each fast imaging sequence

(liver acquisition with volume acceleration, GE
) BHD, EEAAFI v /EEAEE L THEA
Shb. COREIER 15T MR %#E Tl 2
~3mm BEBEOHE AT A AR L AR08
BETHY, isotropic W T — 2B ELNS
ZEnD, MPREGREONAFIERHD,

BRI TR I TS O OFHilli 7% &2 a
HAWDRB5H. LrLEDD, COREHETS
WS VILV VAT AIREPERINSD
T, FEETCLIAEHTERVERIYAD .

F7o, &hiak THAEEANHEA TV 3T MR
KETIEEWS/N 242 L T, KEgEOF|
HERKRICT 2 ENETHD, AT4 A
JE 1~2mm & & OIEFIZ 5 REE D&
isotorophic image (Fig.2) B&EHN 5T &»
b, SHRERIAF I v /BREICET HERD
WEHE LB EhTFREINAS. —T7, EF
JREER GRE Tl balanced-turbo field echo (B-
TFE) xafRFEELLIEETELDSH. B
TFE % ClEE 6N AEGITEARWIC T2 F
FAL 6B OTH - IBEEEEZFICHT S
NHZEMH, FICTMRCP &L THEHINT

W5, %7, BTFEEOE BV F 5 A M
IEREICIE TofE/ T2 572 % DT, EFHl%
HA%IC MRA L CLEHRTRETH 5. /K
PHHWVWHENTWS 3D & MRA Cld &R
HHZBE L TR 2 A X V7 BIERICEE I /%
D, WBEOEH LA T Iy 7HRE LI FERRCTT
LIIHEEETH B A, B-TFE ETilRIMED
ﬁm 2 A IV E L DT,
DEEFA T I v VBREBRDOTFHEHICE W TH
RIF7e MRA B %18 % C L W TE 558D
%. 7t%, B-TFE @ Cidf - B & mA 33t
KREFICHH ST AP - REOHRLDE
WEESERTEBAD 5O TR 5HE Tl
OEBINTEETH 5. b D —2OEERERIT
—20D 90 /ALY TR TOEREES*E5
FmOEErInsTa1—71 45— (echo
planar : EPI) % C® %. EPI kit 1977 £
Mansfield 5VIC & > TREINIREETDH
B, PARICE L THEARSS & Sd I RS 5
B/ STV VAT LARLE LI b7
&, EEICERRIGH SN /2D, 20 F£%0
1996 -2 AHTH 5. FRKICHSLH0E T2 i

200749 A 3 H=ZM

BIRIEE R T181-8611 WAtH =& HIETI 6-20-2 HFRREERATBHREARE AR
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Fig. 2. Normal case
High resolution volumetric abdominal fat-suppressed T1 weighted im-
ages (a: coronal, b: sagital ) are obtained with LAVA-DE (FOV =480
mm, matrix =256 x 192, slice thickness of 2.4 mm, ASSET factor=2,
acquisition time=21s) using 3T MR unit.

BICLAFEHLHAALNLD, EPIFEAFEOD
T—=F 777 WLET—7 77k, AL¥v
TET—=FT7 77 MeE) X BEGHL, @
P22 55 R AE MK\ (matrix 7 =128 x 128)

RERBY, BRIKICEM D72, 2D,

#%3h 4 % parallel imaging #=DOE A7z FIZ k5
MR e EE - 22 fEeeOm Ead D, BUfE
TIIIBOERBEROEKR R by —r VAL L
TEEL TS, AV T a— (spinecho:
SE) RO EdE#EICI1E, 1986 4E Henning 52
IZ & DHREIE X7z, rapid acquisition with relax-
ation enhancement (RARE) #<ILF3¥ g v
FMbU 7z, FSE &0 D, ToimG s LT
IR RSN T\W5. FSE D T ifFHimgid
WRIR A T, SEURIEI, RERGHEI0F A 7 & Ak 4
B HELD D, RO L SIS T B
BECThHbH. RAREZEA Y VF VDY VTV
Va v FREIZIE SSFSE ©N—7 77— 1%
PFHLAZHASTE &b D, KW TE %
ETL 7z &% \0p L CL T, &8 DK
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% (hydrography) % £l S HIC8% &
NTELI LMD, EITMRCP & LTS
NnTn5s.
2. Parallel imaging £

RBENTIRATD MRI BBl O D 5 Hix
FHE/LLDOTH Y, 2001 45T sensitivity en-
coding (SENSE) 3 & | T Philips #: MRI
LB CRUNCERKE A SN/, #FOWRE Tl
TERHES & 2 F DZERIN O A I AEZEAL
BRI L THEHREZFLDOICKHL T,
parallel imaging % ClIBEEEOXH I A LD
JREE AT 2 BN B IR A EH C LR TH
% RETHEGOMMHEI V3 — FEAH ST
C L OGRS W B, RO
ETHBICMHEI Y a—FEEE LT &7 0R
L7 —F 777 FPAELTLED. JHUTKL
< parallel imaging % Clx 7 —5F7 5 7 F &4
LE®7nT, A 1/a4 )V (SENSE 7 »
7 2—) T THREREZEMHETE A, £,
COHEEBBPH Y —r  AISHATRETH



i MRI = Boffrtoisss, B~ v Fa—b, Hipdl

DR BRI ERRES Y AT ADRLEE LD
T, WK EOWNAHEPE R LB 5. Z OB
SENSE (EOFI & & LT, ORfE S fsEm E,
@z eI |, OFFT —F 7 7 7 R
R AEER E, @av S AMAE, Ok
2NV —"7v FOJ) E, ® SAR OfEH#E7x L 1Z X
D%cﬁét/ U RING A — R —DFREIT
S AL nd 5. —J, SENSE
777 7 K& FAUTIREZ OREH /22 545
fREEE M L9 50, ZoORMEICEBD S/N i
1/ gﬁ (g : gemometry factor, R :reduction
factor) EIG TR TS5 LICHBETH0LED
B5H. EEOHFICEEL TdHEg S/N O/ Z
VAR L I2NTG A= —DOFRGENHETH
D, 15T MR Z£i& T3 reduction factor = 1.5
~2BEOHM L5, BEED 8ch L LD
<)V F a4 )L Tlid geometry factor #{K T S &
5T I L TWT, 2~3 B E D reduction
factor DFEHLAMREL 72> TET 5
3. MEFR R RS A

MRI T il & 1 % & 52 A3 M R A 980 50 A
T HIFFFRAERA] (R U 2 L8K]) L Fr
TE DN A1 9 2 Il Btk E sl o — D1
KAl s, BIAE, AIBTHHTTRE Rl 2

PSS AN IS 047 3 A B R RS R R O A
T, WINLBFEwEERLEEA (SPIO) T
HAH. ki, SPIORFNCIZ2HBD, —2iF
1997 S ICERIRISHPIE S N7c 7 2 VEF VT
A (fermoxides, Feridex®) T, & 9 — 2%
2002 4F X O RHBIIG & x5 727 2V VIR B
5/ (ferucarbotran, Resovist®) T & Za. x
BIT, FREEMEEEANIER & 70 5 Ml
TH DI EINS. goiﬁzﬂ~ﬂ%&
Y DOIF N B RAITZIC R D A E N5, MfEA
B 5 A 35 B2 7 (reticuloendothelial agent) T
» 0 AR EEGE (SPIO) 78 ChicH
B 5H. O —2lF, RIS A LN
FOPtEE NG, I - BESAEZA (hepa-
tobiliary agent) THREM A @D/ FHMME A 4
Vi GUEA TR TIIAN U =Y A AR

L 7= Gd-BOPTA (gadobenate, MultiHance®),
Gd-EOB-DTPA (gadoxetate, Primovist®), Gd-
DTPA-DeA "B 5. T H D5 H GAd-EOB-
DTPA (gadoxetate, Primovist®) (3 BE 1< i K
REBET L, 2007 SERICHKITETE LR T
WABD, MOBEHANTAIBTORFBITEHL VIR
a) BB CEEE (SPIO)

B 5 mm BEOB LK T (FELEE 1 8%k -
B2HOBREMMER) OAT HTFANT Y
RANKFVTFALS VR EDE ST Ta—
T4 VT LI DODEEERL /-3 DH SPIO
KT Tdh 5. SPIO KT DE AL Feridex®T
100 ~ 250 nm, Resovist® T (% 57 nm &£ & T,
CNHREHN B CGEFEEE =Y. £/,
D7 v N—#IZH D A e 3 Wk T
30~1000nm TdH 5 &5, SPIO HF5&ED
¥ 80 % 1L HFHIMM RIC, 9 6% ITMKIC, 7%
DIFEHICIDAENS. ks, RHFED
1000 nm Ak T B O # # P9 R ICH D 3A &
N+ <7y, #iZ30nm LA FO/NS &
UV E IR EREOMMNR (x0T 7 —Y)
IRV AENLT <%, FFEE300m LUF
D/NETr A D ultra-small superparamagnetic
iron oxide (USPIO) &MRIh D v /RiE#H
R MR 7 — VA NERR IS ) CBUAERCK
KRR ETHCh 5. 7 v\ —MlRICERS
N 7= SPIO ¥ ¥ phagosome (£ 1) 1T/ E
NTHBEN~BEE L, lysosome FhiZ K
L T cluster Z# 4 %. Cluster {312 LD

<, BaEL TwLIEEKE K cluster
755 TWL A, /NE 7% cluster TIEKGTO
magnetic center NDOTEEE S &L T1/T: %
SR, K &7 cluster Tl RATHYS &R
— (susceptibility effect) 129 % Z & T To*%
mfns ¥ % (Fig. 3). SPIO #5413 Te -
T oRdiE G 25 i S, ke 2T 5E4E
A E LT 2, BEEE TIINEicy
N—ffgid7e <, EHE TR %h&b\@f,
g~y b5 A ERL, HEottEE
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W k4 5. E/, cluster BHO K E S
F o T TomiE & & T mliERE 5K T 5
BixH T EpD, WIT 7 v/ S—HIIDOBERE - KL
waHiis 5 C & ARRETH Y, Tiud Tanimoto H¥
IZ X DIRE S N7z cluster Bk & FENTW5
(Fig. 3).
b) BF - BHES G (hepatobiliary agent)

FF Y= A (G ) BH &~/ 7/ (Mn2T)
WHOZONBBSH. HEFVZT LBEITHS
Gd-BOPTA & Gd-EOB-DTPA TiisFL — 5l
DNV Y VBRICIREE O I D1 5 2 & TKE
PEDIEFNC Rt 2 hn 2 Tl Rl @ i % 55 0
HAfIC D AT WiERE L /2L Tw
% . Gd-EOB-DTPA (gadoxetate, Primovist®)
T BE5EOR 50% DIRTIC P 11 59,
4. PRECEFE G

HREPIEBIC D 5K FDOEL TV X LIsH) &
HAEBILL/2DDTH S, ILERMEER TH 0
52 LIEOKGFOBEDOREE, @QFDHM
DZOTHD, ODOKE ST ANT DILHFREL
(apparent diffusion coefficient : ADC) T
T& 5. EEOREY ClIihikrmid 57-0
180° /L AFii#41C motion providing gradient
(MPG) %#HIInL TH¥ 9 5. %72, MPG O
K/MT bfl (b-value, s/mm?2) TEL, MPG

Small cluster

N
T2/T1 shortening effect

g

Signal decreasing on
T2-weighted image (FSE)

POVADK E S &2 OHPMRFENC X > THRE S
N5. ILEGEFAERO 2 5 A FOTEIE SE
M single-shot EPI #: @ T: i TH 1,

ADCiO K &L DIFEEE TR K E CKE
SHRRTOICH L, ADCEO/NE AL DIEE
FIETHNZIVOTEESTERT. —HRIICE
P e S U B %5 28 7 < ADC il 73 IE % Bk 2
ICHANERICDSI WD, Byl sard
(Fig. 4). &7z, 400 LAF O/ ST b T,

BEoOYHE (true diffusion) 12125 % OEIE T
EMIMAETIC X 5 BAMIHER (micro perfusion)
DB\ A7, FHIL 72 ADC{HiZ K &
e BER B 5. EOIEUE L 7 IK80R
FEBEELcoIC3 P b Zn ED
500~1000 REE DO KX XD b EHB L E & x
% . JEIBEEHER O SRR E G E BT, 1996
4EIC single-shot EPI itk EREBE A SN /-C &
L, 2001 4|2 sensitivity encoding (SENSE)

EDERIREE CHHWRE & 72 - 72 =D O HEAI S
ROAKE . I TlT single-shot EPI
BEDOT—F7 727+ WLET—F7 771
7 &) BEEIC K AR E B W E & TE fffE
IC &k AEOINE A KB L /oK &7 b fEORI N
ABE & L, fERO/DNS 7 b EZ ML 24l
VOB HILEEFAE R (low b value DWI) 7»

Large cluster
2

T2* shortening effect
(susceptibility effect)

g

Signal decreasing on
T2"-weighted image (GRE)

Fig. 3. Cluster theory of superparamagnetic iron oxide (SPIO)

Small cluster of SPIO particle leads to decreasing signal on FSE-T2
weighted image due to T2 shortening effect. Whereas, large cluster of
SPIO particle causes decreasing signal on GRE-T2* weighted image due

to T2* shortening effect.
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3

PR

Fig. 4. Advanced rectal cancer and lymph node metastasis (case reprinted from the refer-

enced )

Data acquired during free breathing can be observed three-dimensionally by MIP processing.
An advanced rectal cancer showing the apple core sign is clearly visualized (a, b arrows). In the
lateral view, several regional lymph node metastases are also visible (b, arrowheads).

5, KROKE 7 b E%HIIN L 72 J5 BoR 3 i
& (high b value DWI) ZJE:FfEBICH VW Th
WETELH 521D, BES < OBRIDHETT
FTHOFERAERRAICHLPICRD DD
5. 7xk, WHORFABEGICOWTEEL I, #F
FILERS bR STz,

FFiE MRl RG A EDRBEE 7O ba—)L
(RER, BE, BE)

Multidetector CT (MD-CT) & A LIK&, ﬁ
HERD S 5L 2l i A 5 OBFE
,ﬁﬁfiﬁuﬂﬁﬂ4fav7@ﬁ®%*
#IRE MD-CT TERGHmDOLWETHTHA. I
P28 C MRI A& 2585 & 7 5 856 % Table 12
RYH, FERMIC CT & CEAINCEE T 5IE
i3 MRIBREOR G L5, £, RIKRE,
B, EoK 7/ nra—VoREHEY
Fig. 5 IZ/r9. RIEKR 7 Fa—)b (15 5~
20%) & LT L1 T (in phase/out
phase), 2. T25RFHHE{R/ERHHNHI T2 5RTRm(E,
SIEBGRFAE RO = OREAR LED, WIFh

%%%Ft?fﬁ #5 e F a—)p
(20~30 %3) T Iz T, Gd-DTPA
*%54#\/7%h%wﬁﬁﬁﬁ@@13
HO(BHIRECLHE - 35 7, IR : 60 F, EIiE
180 MUK f75. B XAFIv IO
V= A3 FEAKRMIC 2D GRE # W5 R,

3D GRE (VIBE, THRIVE, LAVA) A{#HT
LM CTHALALERICLOEHAVA Ltk L
W RIS To g B G W R 5 i
MRS IR A SRR S N S BAR R CIE T 5. K
HSOFa—)L (30~404) T, BT
F 3=V DRI T 58 JRE (5 & 5 o
BDWT % i\ ZE[R] 73 FRRE D F% 2 TR [A) 1 OF
ATl d5. &/, BEFAFIy 7BAR
4 fH (FHAEDARAE : 20 #, WRIABHARAE : 40 5,
FANRAE - 70 £, EAEH : 180 B LIRE) THE
T5. Jts, B, BEKICEEIATIv
BAEODN AHEE L 3~4ml/s ¥ L, Gd-DTPA
O, EEFIEL 0.02 mmol/kg #HH T 5.
LUTF D& iE O R0 (R 2 B OFT R
IOV 5.

1. Ti###EE (in phase/out phase)
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Table. Applications of Hepatic MRI

1. Hepatocellular cacinoma (HCC)

—differentiation from early enhancing foci on chronic liver disease

—boderline lesions (well-differentiated HCC, dysplastic nodule, etc)

follow up after therapy (TAE, PEIT, RFA)
2. Metastasis
—confirmed site and number of metastases

—differentiation from misleading lesion (small cyst, aberrant venous drainage, etc)
—mareked altered blood circulation after therapy (RFA, PEIT, etc)

3. Contraindiaction of enhancement
allergy of contrast agent, renal failure, etc
4. Contraindiaction of radiation exposure

—child, pregnant woman, follow up examination for benign liver tumor (hemangioma, etc)

5. Evaluation of Kupffer cell number and function in tumor (Kupper cell imaging)

hepatic adenoma, focal nodular hyperplasia, etc
6. Evaluation of fat component in tumor

hepatic angiomyolipoma, well-differentiated HCC, etc

TAE: transcatheter arterial embolization, RFA: radiofreequency ablation, PEIT: percutaneous ethanol injection

* Breathhold

% % . .
Respiratory trrlgger Standard Complete
Note. FS: fat-suppression L a4y
Gadolinium-enhanced Dynamic MRI* Gadolinium-enhanced Dynamic MRI*
L. FS-T1WI(2D-GRE or 3D-GRE) FS-TIWI(2D-GRE or 3D-GRE)
Mlnlmum 3 phases: arterial, portal, delayed 4 phases: early/late arterial, portal, delayed
TIWI (in/out)* TIWI (in/out)* TIWI (in/OUt>*
T2WI* T2WI* T2WI*
FS-T2WI* FS-T2WI* FS-T2WI * *
DWI* DWI* DWI**
>
15~20 min 20~30 min 30~40 min

Acquisition Time

Fig. 5. Each imaging sets for minimum, standard, and complete examinations

#EK 1% in phase @ T1 A R4 3 & L T
WL, RRHL L 2050887508512 out phase
EIERE L CQe, BETIE 1 EOFER
=k FIC in phase & out phase O W Jj 73 i
AIRER Y — 7V AR S N icd, ThE
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AL C\5. Out phase Ti2figH; & EE % &
DORNIEF 5 OB 7—F7 7 7 I (black
lining artifact, India ink artifact) AR 515D
NE#TH D, WL out phase 14\ TE
(2.3ms) T, in phase (ZF\ TE (4.6 ms) T



FFIE MRI - Sty s,

WX 5. Inphase T T1HFAEGOE SR
BEAFHEid 5 Licimz T, i LEWESR
DR, 2. WALEDROFHE©1T > . RS
HODOFH T, out phase DEFE FIZ LV,

RERGRF (U ZAM/BRBEH) (Fig. 6), spared
area SIS (R L BTl faAE, M
BRRRIGE) SR TE S, Eo, BAEERRD
BT, FEECHHELRT, ~Ero<
P =Y A/NEVT =Y AR & T XL
Ron s, HESERE (pneumobilia) % DFE
i3 1T 2 5. WALER R TIE TMEMIC LD E
K FRA LN L2, @EITEW TE TR

1% in phase TX Y ZOFT AN 5.

F/, TOMDLDOELT, WO T—F7 7
7 FEFIALT, BEANN - Stodko S
5CHLPHEL D, out phase TIHFEE -
FHOFERE S CTHHDT, LR EB
HHEENOF S FEHTH 5. &, lHEE
gL T 5546, IFLIEE & ORICKES
ORI 738 5GBS N L T
HDT, HIMEDO L DR, &ED BHKL T
HZHEEHNERORRENG 2B, 7272
L, FFOHED L DT HIRMIRONMTEDR 72 T2 %
I ER A LB A IR OWKRBHD
TRHE I ER P LETH 5.

Fig. 6. Diffuse fatty liver
The signal of liver is markedly decreased on opposed phase T1 weighed image, compared with
that of in phase T1 weighed image. The signal in hepatic hilar aspect of medial segment of left
lobe, which is corresponding to focal spared area, is relatively higher than other parts on opposed
phase T1 weighed image.

WA 0k a—)b, Bl

2. TooRFHE G/ IRHE T2 smam 5

Spin echo (SE) B O#RE TIEMER L & D
B = OEBRAIC L D EEIC I % MRI O
HRIHBEN/IZDTH 7. THhITHL T
1989 FFEHIZE A X 17z fast spin echo (FSE)
B3 1 ED 90°/ UV ADHKIC RF 7L A% %5
P, BBOBERIO—-2RB[T LI EICK
D, BRiRRR 2 REERIC MRS T, k=L
T T EAEBREYES LI L 2.
FSE & T3ROS B @it B O To i
BREONE D, BIFETIHIA BRI CH
HEhTws., L2Larb, amED Tl
FE B AE SN S5ME, 1. magnetization
transfer contrast (MTC) (T L Y SE I~
FEREE-HFa VPSS AFTRMETFT 5, 2. K
W echo train length (ETL) iZ X % blurring
(R7r) o7 —F7 5727 B%ELAB, 3.7
couplimg #IHIC L 2 PEHE 5 LA %) R (fat
bright phenomenon) 23% %7 & DR EH B 5
CEICOWTHE T ALEPD L. ThHOKX
SEARMET 51213 1, 2 1Sk L CRER AR =
SENSE gt & %5 TE & ETL &EfE, 1,3 1C
LTI E 5. £z, Wk
FRETII< MY v 7 ZEEIN A5 A AE %
T HT LIC R D ERS e R ESH ST
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IO HFET DA, FRE LRI 3 %
BEORYKEIER A H 5D T, Ol CTHE
RENBHAV—T v MU T, WRIFIED 5
WIEHER R CIRE 35 0 ET H0NEDD
%. &k,1@:/k7x%ﬁT%ﬁ5M

(R OB PRI 7k~ % P e i 15 7% 1
ﬁ%@%ﬁﬂf%%.*ﬁ,ﬁﬁ%EQDQ

MEE & LTl b EE 2 b O EE A% k<
BHLPTREETHLPERPTELETHS.
CT Tl a L CL BRI Z L ikl
% & ERAMEIEE & OXFIPARE & L CTHRE RS
EHAHD, T RFAEG CEIEIPEE S
BEERL, REHETBERARGE LRI /D, £
OEINIES THA. 12720, FEEEETH
HRPEAE O WS THh 2B &IV B 5%
AT ERBDLEICIEEPLETHS. =
7o, WFAiRaRE O T BB OF 5 mE L &5
EBID & D & AT DT L 7% & OIS
LT HICONK - FEE L LHEEERFEETE
bLZzDEIMCHERTHS. Boticks T:
SAEGROBS EROBEO—>E LT, [EE
OFFEIIRIMGERE I AR S T 57D,
3. PLER R G

VF— VBRI B W TR O T R &
ToEHE R & Of TR T NETHD, ‘3
OIS AL LE 2L, PREGRHEGROR
# L LT, RS khf%ﬁﬁﬁ%®ﬁ
ﬁW@I&%@T%D,ﬂﬁ@mﬁﬁ@u
%bﬂtnﬁﬁ@@mnwk%x%%ﬁiu
WdHbH. HICHEEPTERZY, BDHVILET
ToWEBI CIRIEFICHE R TH S. TAE % RFA
H7r & OIRFHROHEIC b ILEGRRE &I F
MTHhH%. £z, IBoRMAE G ClTER & mE
[Ex@ENcxAFEbdb (Fig. 7). $7kab
B, INHGRFAER TR EROGEF IR NS
DIZR LT, MEMECEBREFRET 2R
D, EHNTES. 72720, COHBRICHED
iz 600 LL LICd 20 EADSH. —F, LK
SRR R CIXERES 2R I+ 5 O TRE
VS A BELREOESGDES TH DT
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O, %< OEBREFHE L 2t il by, 8
FMRIBEICEWTRE & LBEO®RE L B
%. ek, PRHGRIREHR OB I EICITE RS
1BV SRR 030 B 28, MEIR (SR 1B v i3 i
ERRAE WD, VF—vEEO 7o a—
WICE BB RAD LR GRS, REbELT
X, OS/NMEW/zdHED bz k&< T
Elx\V, QASGA AR Z#HAFEETER VD
T, W& L UNRERATA AF % v FICAD
CERBARERDSH. THITH LT, FEER
FIEETIIOS/N & Wb b fEx kXL T
&5, QATA AELRFEHS TELDT, NIE
OBV EFICHE TH 5% EOFNEBB 5,
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Fig. 7. Hepatic hemangioma and cyst (case reprinted from the reference® )

Both cyst and hemangioma are appeared as high signal on T2 weighed image (a). On high b-
value DWI, hemangioma is appeared as high signal (arrows) and cyst shows low signal (ar-
rowheads) (b). Therefore differential diagnosis between them will make easily on high b-value
DWI without use of contrast medium. hepatic hemangioma with prolonged enhancement and
cyst without enhancement are also showed at delayed phase of contrast-enhanced dynamic MRI

(c).
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Fig. 8. Successfully RFA therapy for HCC
a, b : arterial phase (source images) c, d : subtraction images

On arterial phase (a, b) of GA-DTPA dynamic MRI, dorsal portion of the mass shows high inten-
sity (arrows) due to coagulation necrosis after RFA therapy. Therefore, it is difficult to assess
enhancement according to residual tumor viability within area appeared high intensity. Subtrac-
tion images clearly show no enhancement (arrows) within this area, which indicate successfully
RFA therapy for HCC.
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Fig. 9. Hepatocellular carcinoma (HCC) and focal A-P shunt

On early arterial phase (20 s) of contrast-enhanced dynamic MR image, both HCCs, (arrows),
which one located in ventral site appeared extrahepatic growth, show intense round enhance-
ment and focal A-P shunt (arrowheads) shows triangular enhancement. On late arterial phase
(40 s) of contrast-enhanced dynamic MR image, both HCCs show rapidly or central washout, on
the contrary, focal A-P shunt shows relatively prolonged enhancement.
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Fig. 10. 60-year-old man with multiple hepatic metastasizes from rectal cancer. (case reprinted

from the reference® )

On DWI before SPIO-enhencement (a), three lesion of four metastasizes were delineated and
one lesion situated right hepatic lobe (S8) was not obvious due to small size. All four metasta-
sizes, including missed lesion before SPIO-enhancement (b, arrows) were clearly demonstrated
on DWTI after SPIO-enhancement with higher lesion-liver contrast.
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Fig. 11. Well-differenciated hepatocellular carcinoma (HCC)

Whole and partial signal of nodule (arrow) is decreased on FSE-T2 weighted image and T2*
weighted image, respectively, after SPIO enahancement. Decreasing density and functional
failure of Kupffer cell cause insufficient signal decreasing of nodule on T2* weighted image after
SPIO enhancement (cluster theory).

© SCHERING 2006

©SCHERING 2006

Fig. 12. Multiple hepatic metastases from sigmoid colon cancer (Permission by Dr. Jens-peter
Kuhn MD, Greifswald University)

a: pre-contrast image, b: axial image obtained at 10 min after Gd-EOB-DTPA ehnahcement, c:
coronal image obtained at 8 min after Gd-EOB-DTPA enhancement multiple low intensity nod-
ules (arrows) are clearly shown after Gd-EOB-DTPA (Primovist) enhancement. More lesions,
including smaller one, are indicated after Gd-EOB-DTPA enhancement, compared with that of
pre-contrast T1 weighted image. Very small lesion (arrow) of approximately 1 mm diameter is
also shown on coronal Gd-EOB-DTPA enhancement image.
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Hepatic MR Imaging : Technical Background, Protocols, and New Techniques

Hiroki HARADOME

Department of Radiology, Kyorin University School of Medicine
6-20-2 Shinkawa, Mitaka, Tokyo 181-8611

Main technical backgrounds of hepatic MR imaging consist of fast imaging technique (fast
gradient echo sequence, fast spin echo sequence, or echo planar sequence), parallel imaging (sen-
sitivity encoding : SENSE), liver-specific contrast agent, and diffusion weighted imaging. Fully un-
derstanding these techniques is essential to set up effective and copious hepatic MR imaging pro-
tocols. In this article, characteristic and utility of main technical backgrounds for hepatic MR imaging
are reviewed with using representative cases to set up effective hepatic MR imaging protocols and

new techniques are also somewhat commented.
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