FFEE I BV B MRI B g% n: & o

it b 5 E,

wWOME & ®aA PHNLCRE

KR FES TR B E

F L &I

FF4fk%z 1 BOMFREIETICHRE TE 5k~
IR SRR SN, FFEO MR #E,
M {2 I T OB REAGRE A FLICR D DD0H
L. IO LcEBREHEOIAE LT, Tiig
P cly, BRI ERIREICSEREA LR
T O IR % B RFIIC B2 § % dynamic
study 78, WEDOFLEZE, BHZHLRZ
A FIENTWS. - T @G+ 5
L ODOEBOBMERBBREIC OWTE, ZOHE
B EORE L ERRBRESHASPICR- T
7o. AT, SEEEREREICOWT XD
PSR & BRI & R R 5.

HESEREZHO IO DERRGE

1. Ti®FE
a. Dynamic-MRI

EEH REHIRMEICEEEA L, REMOE
YWY SEREE CRENICEE T % dy-
namic study i%, BEDOENZUD 2 L2
Wi, BEEZEHVICESFHEINA TS, CT &
KN, av S A My REICENS, RO
HEPRIECED, BHHRERN R, EEHO
HEARR T T3 7-% dynamic study D%
WERGTHAA IVITREDRT, BRI
i L BEWER AL WES MR OFIRTH 5.

Dynamic study /31 A RFNE, —#%ic Tq
WFADs 5T b1 a— (GRE) dxAHW

% (SPGR =% FLASH ). &EH ORI
SrRABICEEFICHB SN EHESZH T
7012, IERFEEE R T A58 05 5.
Single slice dynamic-MRI i B B9 O—Krim %
IEH I BT i R4 RS CRERFIICIR B 3 55
BETH5. COHETHE, RBEROBEE,
Es o miTERE (perfusion 7 &) % EEMICET
flid s ERNTE, EHZECREZINICER
Th HUVHY . BEHGIDTPAOR S EIT
0.2ml/kg THAY. BEX A IV 7, sin-
gle slice # Cld—Bic—E OEAGIFE A 1 B
WMBTHAHT &L, MRIICET AREEIRME:
DEEHFIThH A GAd-DTPA % 2ml/BTHEAL
TR AWK T flash § 5 HEC, HEABRBE
20 ¥ % delay time & L, $2~3®IC—EOD
HET20PIFEHEBEL, CNEEIRE (ar-
terial phase) &9 5. FIZ, HEA 60 HEICFT
WR#E (portal venous phase), 90, 120, 150, 180
1P (equilibrium phase), 300, 420 #
H#ICHEIIHE (delayed phase) &R d %.
Multislice dynamic-MRI i3, —FEIC % K&
OEREZRET H5HETHD, [EWEEOMT
BRETRRICBE T A LN TES. JO
B, BRORELKERENDORIL BE|AD
MATENREZEHE L72 0, REDEN Y 8
AEEICERTH A2, LplL, BRESHEE
75 single slice IR H L T4 A 728, b /nifi
THRROEZEBET 5 0NEN D 5 BEOE|
Zhre, BEROBREZIICI R B ELH
%. Multislice tkOBfB 2 4 2V 71, —REO

#—TJ— K MRI, fast imaging, liver tumor, dynamic study, diffusion
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BEP20BHHTHAI L LD, EABK
20 BERICEARAE, 14T FIRHE, 2,3 4tk
ICPERZREL O 5. SEEFIOEAFER
single slice EOBE S RIHETH 5.

L L, BEICXDEFHO first pass DF|
ERFRIA R D720, BEEHRT 5 ETOMR
Wi x4 370, single slice #1315 L O multi-
slice (EHLICHARE T H OB EE LV, TD X
STHMFAEOFEL LT, FAR VY7
Vg VERBIRICE S S BRI O KBk~
DBNFEZ VT IVEA MEZFX UTREBY
WES 5k (Smart Prep, GE #) 233 5.
WIndh, NI~ VY 7 X —DFERBPNA
ThHs.

b. 3DFT fast-SPGR &

%o multislice dynamic study O#E£IC
I, FREEETICEFTEET 5720, —i
T15838 D 2DFT-GRE A AW H N TE 7.
AT, B 3 HBEBCERRE IR 7OV A & 5
BER5 N4 % 6t L 7- enhanced fast gradient
recalled 3DFT-sequence (Spec IR-efgre3d) #%
#H LT, £FF? dynamic study %47 - T\
% . ZThidE & MR angiography (MRA) |

BREINTVEY =T VATHE. Ky—r
VA% N2 G 5 mm slice [E O {5
{7 & % 4T 3D-dynamic study B R[EETH 1,
#uINr HCC OHBICEN TN 5. %7/ dynam-
ic study fifT & MIFFICEI IR R 35 &L SFIBRFR D
MRA %5 C LARETH Y, IR B
TH 59 (Fig. 1).

c. #7)Ta—FLASH &

KEBIICE EN A KRR TEOBRSIE
BERIIETEZS. Tk, 7SV U
Ta—y—rVADLa—R%HHMT5 &
&0, KEEHBOEELEMETHERDE SHE
% (in-phase) WAL THDE S EE (out-
of-phase) BB 6HN5. &7 )T a— FLASH
V= VAR, —EOHRG T a0 Rk
LEGEBAZERTES. TOD, kiR
2EOLN 7SV IV L a—EgE—E O
BEEIETICBET N BBRTES. COFHE
Ik, EBICEEN LB E3HET 5 DORE
% &7n % . —fRIC out-of-phase B DO A5
WAV FSAMERONAT 0D, THLHH
dynamic study IZEFI¢E 2 5h % (Fig. 2).
L7 LIRS % & A 72 hypervascular tumor O

Fig. 1. Dynamic MR imaging and MR angiography with efgre3d sequence (TR/TI/TE/flip an-
gle, 6.2/40/1.4/40) for hepatocellular carcinoma.

a: The arterial phase image shows marked enhanced tumor very clearly.

b : MR angiography reconstructed from portal venous phase axial images by maximum intensi-
ty projection technique shows portal venous systems very clearly.

19994E5 B 28 AH

FIRIGERSE T565-0871 KBFKAMILERL2-2 KRAEESLTHSHEESHE N EeE
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Fig. 2. Dynamic MR imaging with double-echo FLASH sequence for hepatocellular carcinoma
a : Precontrast. Left : in-phase (TE=7.0 ms), Right : out-of-phase (TE=3.5)
The signal intensity of tumor shows mildly high relative to the liver parenchyma on in-phase im-

age, but iso on out-of-phase image.

b : Arterial phase. Left : in-phase (TE=7.0 ms), Right : out-of-phase (TE=3.5)

The tumor shows marked enhancement on the both arterial phase images.

¢ : Portal venous phase. Left : in-phase (TE=7.0 ms), Right : out-of-phase (TE=3.5)

The tumor shows washout of contrast medium and enhanced capsule. Out-of phase image can
show these findings more clearly than in-phase image.

&, Wb 5% paradoxical suppression” & FE{E
NABRICHEETANERDSH. T, BF
ENTWBICLhrb 5T, KEBHOITHH
LEWRRL 725 C, BEREMETT2HE
T#H 5. Inphase B TIE T D L S HzhES
% <, %7 )T o —FLASH g € dynamic
study #7252 LIk ->T, IV ETALD
out-of-phase Hif % 187% 73 5, paradoxical sup-
pression |[Z X AR OB #F < T L AABE
TH5.
2. T:mFE:
a. FSE &

—EED 90 EEFhES UL AICE | E e\ T 180 B

IV AT ¥ TR SN SEROFIR/ VA
(refocus pulse) #ftL, THick->THEL
AEROILa— T NTNRT > /T3
— REfTWiEBLIET A ERSERAY VT
o —¥ (fast SE/FSE) & 5. T %
BAHOICHE LIEBETHSH (Fig. 3). HIF
T LB OV AOEBETa— VA VB
(echo train length, ETL) & W\, @EDO AL
VI a—EEIC R ERET 1/ETL I EHE S
ns. IH5LHELNEETI— T ENENR
oL a—KH (TE) #4252 LiCk5
7B, BEOaVFSAMERET HKERO
s s (EABERS) &4ED T o —kefd] (5
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T o —BR - effective TE) TINE L, #%¥
DI a—IkZEMOLE (HAERS) =7
HLTEBORGEYRET S LD ICHSY
5. OB, Ta—FuA VBEE L THRED
Ia—FE5RHEVWEE, BEHRORS (blur-
ing) BAEL, BEBEOZEMSMEEIIETT 5.
Bt srLa— I a—OfEE T o—RRE
(echo space) &\5. FSE Tz Ta— LA
VEL ERTo—kH, To-—-HREAE&O 2
VIFSANBIUREE A RO S ETEETH
5.

One shot RARE ( rapid acquisition with re-
laxation enhancement) ¥ki%, —E D 90 /%
WADBITMHA LV a2 — FHOBRER VA

I NTAImL, —EICkZEMERELTL
EOHETHA. kBT —F OB ZFI A
LT, ATV a— FEEESHICE THO S
77 ¥k % half Fourier #% & /U8, RARE [T half
Fourier (5% F\ /=& D73 HASTE (half Fou-
rier acquisition single-shot turbo SE) # %\~
I3 SSFSE (single-shot fast SE) #:T% % (Fig.
3).

FSE TG 3 A HBEOMNRTH 55, BE
DO FRwFT - loE F|le 3 5 Hk, WhEE=
ZLUTHRED b U H—%0d %), @
DRIEDICHE L THRE S 5 H1E, HASTE
(SSFSE) % 8 RAWT—EDORILD THET
LIHERDS.

Fig. 3. Tz-weighted images of metastatic liver tumor from colon cancer
a : Tz-weighted spin echo image (TR/TE=2000/80) shows the tumor clearly, but respiratory

motion artifact degrades image quality.

b : Te-weighted fast spin echo image with respiratory trigger (4800/80/ET=8) shows the

tumor clearly with less motion artifact.

c : Te-weighted single shot fast spin echo image obtained within breathhold (c0/80) shows the
tumor less clearly than images shown on Figs. A and B.

d : Tz-weighted multishot echo planar image (2000/80) obtained within breathhold shows the
best contrast between the tumor and liver parenchyma, but show susceptibility artifact.
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b. EPI
Ia—75F—@Ef (echo planar imaging,
EPD) <Tit, BEESEE SIVAOE, KRBT 5
AT EREGSE &, AR EREE O X
A v F V7 OICH TSN HEWET Y a—
F/SWAIL X - T, kZEHAZEEICKEL,
BB+ 5. EPLiCiE, /S5VI vV PIa—X
A 7D EPI (GE-EPI) & AV VI a—&A"/
@ EPI (SE-EPI) 8% 5. £iZ, GE-EPI T
T 2A1E 51, SE-EPI Tl T2 dReRE&R
Bohs (Fig.3c). Ui L, BYEEHAREN
WARLERBG ZM2 5 2k, TiHHA
B ERRR G R x e aV F S AT EES
ZE&ETESL. EPIORIKELFEREITZOD
BHEMEICB S, —TF, REE UG T —
FT7 57 FPOFENRETONS. EPI THIL
DT —F7 77 FMCRBILERT —FT7 77 b
(susceptibility artifact), bt > 7 + 7 —F
75 2 + (chemical shift artifact), N/2 77—
7 5 7+ (N/2 artifact & 5 \ L Nyquist arti-
fact) 7z ¥BH 5. EPL & OMERRE TR
ko Toa—%2RETED, —EOT—H
DFeAk & VRFEARL, 3B Eks.
DIz, WHORH—HICBmD THBIRT, &%

Fig. 4. Echo planar images of the liver
a : Te-weighted single shot echo planar image (00/80) is sensitive magnetic field inhomogeneity
and shows distortion of the image due to susceptibility artifact.

b : T2-weighted multishot echo planar image (2000/80) can reduce such an artifact.

ICHERT —F7 v 7 AL 5. FEOERS
EBWTHICET S F—ATOMG =, BH
B WEEE AT A5 CRBS P —

Lirhle®, BRABEBOPNREEELS. &
72 EPI Tl EWTALEY 7 b T —F 7 77 b
LS (BEOYV—rV/AERILY, EPI
TRIOT—F7 77 FBAHEFRICENS).
C D7D O FILNETH 5. BRI
BORERIZLE > THEONATa—iE, BakE
AT LD EEER SEBEH L TR BID
FOV O 5 OB S/ MBICI—2 b
BHEETSH. ChEN2T—FT7 57 FEW
ATWA.

—E DR EE AT OV ABIC k 245D
AFE e VEFTOFERY VIV 5y FEPL
LI N A (Fig. 4a). —F, EEEOFES
R VAT E L TR 22RO AF %V ET
STED, <IVFvay FEPITHA. <
Fvav MUICEYD, BiR—EM/-DOTa—
INERFFERE L I 5728, MBI —DORED
NS e B, ThhbbibET—F7 57 b
LB5EBOOBAPHET S (Fig. 4b) . %
7o, —EY7- 0 O L a—IRERRZ—EIC L7z
FEXNFVay MLt B L, BERNHEETL
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(SNH) BEkds. LhLaEhs, <IVF
Va v F EPL CIHBRERHPIET 5720, fil
OEEREE L L LB E60 EPLORFER
Birbhsl Eiliks.

EPT {3 gkICx L CRERICHUR TH 5. FFIE
BRI OMBEE AL EPEL, TOBE
EPI CHHFEBEOESHMEL 5. HEED
— BRI T2 MAB TERES AR T I LRSI
», TOXSRBESIIE L-REFIC N
THEZEEFICHH I h2 .

i3, 1.5T & (Signa Horizon, GE #!)
IZEmE o4 ) (AbdFlex) #HW, RO Xk >7%
EHTHOSIVF Vs v FEPIE®EZHRE L
TW5h.

Vav M8, I FYU vy 7 X 256x128,

FOV 35%x28 cm, NEX 1, TR 2000 ms, TE

85 ms, Z{E/NV FIE120~130kHz, 25

A ZAE 8mm, A54 AMF % v 72 mm.

FROLHICIVBERER ERFLED
EPIE#ZH T\ 5. EHBEELY ET LS
ELTR MY v 7 A AL LD FOV %/
XLED>ETHE, SNEAEL LB L ED
T —F7 77 bR Ixh. O
BEWCOWCIEEL & A THRT HHER
H5.

c. B T2 sEREERIC ) % FFEE i H Ae

—RICFOEEERE L, FEFICEXT:
G ERERICHEINA RSV, FFE
R IMERE &\ - 73EFR MR, iy
BV T fixd>. —J, F#ilag (HCC) 7
Y OEMFTEMREL, FEREEREICHENT
BNTERETS. 2Ll end, T2l
FE TIRIERERRE D LBV EET T E
THDICK L, BEERETZN LD B
BEEEETAHI LS. D), FAld,
CSE, ™% +V 45— FSE, FE%ELT FSE,
MEEET<IVFY 3y F SEEPLOE&Y—
VAR kB T2 SRBR O EREERE 2 E2
EOHE - H5%2fT-72. TOHFER, HCC
FUEBEEDOIEZEIC D\ TIL CSE 23Mif
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DWIFNDOY—7r VAL D SEEICENTY
78 =7, FEEREEOIV FS AT
W, <IF s v b EPL Ml & HoRE W
BRI - 7z. EPI TR EDO IV F5 A b
BENSDD, ZOEENE D LD, FE
DORHREPME L 705 720 BEE L H D, BEED
dEL L LHICEPI OEBHRIHERE NS &
v#E 2 bns (Fig. 3). HERCIHMLEE -
Vo e IEREMREIC oW, R R —
FSE (.DIEZBENMUO Y —7r VA XD BN
TBY, WEOIAV FSAFIRER MY H—
FSE 35 LU EPL MLk D &5 - 729,

CSE % EPI & l# LT, FSE X HCC %13
LHET5 T @RABERVVEESEETAH
EUERZEOFEEICHT 53 b5 A FAMEN
(Fig.5). COFER&LT, Evwrta—trL~g
VEIZ & B blurring < IVF A5 [ AEET
DWALBEZIE, BEOAL Y T a—BIZHAN
JREF DRI N AREDPEZ ONE. Bifira
VIFSAMEBAEODICIETE 2T a— A
VEIZHERELS IRNEEEZONER,
DR TCITI— VA VEBRECFREET
FSE %52 SSFSE ® HASTE I3 AR~FITH 5.
L2 L CORBITIEIEREZOFE 5 2 bic
FoEE R TES.

d. #EEHEAE S (diffusion weighted imaging)

RN TOLSFOMMAEI =213, 5 FikE
(diffusion) & FEHf M E /8 % M AT 5 /)
fEER (perfusion) & 733 % . Motion-probing
gradient & TN AEFEE* A v/ Za—
7V ARFND 180° 7V A DRIHEICEI AT 3 5
SICRD, S IR R 3 5 RS IREGHRR
HETHEY. KELABENEBEZOT —F7 5
7 bakN AT, BICEETRESLETH
D, single-shot EPI¥RABWHNS. ZOF
ErxRAVw g EE&MLT 51CiE, mo-
tion-probing gradient @54 = (b factor, s/mm?)
TR A LS R, BONSEBEOEEND
apparent diffusion coefficient (ADC) #F&H ¢
% . —f&iZ 400 s/mm? LAF @ b factor Tid,
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Fig. 5. T2-weighted images of hepatocellular carcinoma

Left upper : conventional, right upper : fast spin echo, left lower : single
shot fast spin echo, right lower : multishot echo planar.

Echo planar and conventional spin echo images show better contrast be-
tween the tumor and the liver parenchyma than fast spin echo and single

shot fast spin echo images.

BN HEEIT perfusion DEEL M ZT 5
EBMBENTWA. LL, KEXD
factor Tid, EHFRCIIETHRERE L K
7o TLESID, BVBETORBHEIES
REETHSH. UEOLS>HEBHEMS, Bbhi:
#HiFAP T b factor VT ADC O EZFT
5 kAN, FHW5SDbfactor O & IC
FoTHELNS ADCERRL A LICEE
BNENB B0, IREEFAE R, FEEO
BHEENCAREEZONDD. LhL,
BAED & T A single-shot EPI ¥ T 5N A H
BARFTRW®, BRAEFERIIR O
LD Lo TW5 (Fig. 6).

e. Te*a v 5 A FEFIA L/ dynamic study

(perfusion imaging)

T:*a v b5 A +%&FIH L7z dynamic-MRI
X, GAEEHO TEHEDRAYFIATH LD
THY, 7OV ARFNC T susceptibility O g E
TR TWTEZ R S HRE L/ T A
GRE {& (TR/TE/flip angle, 45/30/10°) % EPI
EPRVWONA. FETE, BIREEEIT
MR EIXEIRAE T, FIREEEA L FRE
72 YIZFIIRHE TAKED GA-DTPA B EBRT 5
728, FMOBB R —IC L 5 T B R
L, —BNEOEBETEZREIT. —7, Pk
MDD T VEEIEEETZRI TV T X

FARETA. DR, MRI O AT
A U7z dynamic study T 0, &EBHEFED
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Fig. 6. Diffusion weighted single shot echo planar imaging of hepatocel-
lular carcinoma with tumor thrombus

Left upper : b-factor=4, right upper : 79, left lower : 273, right lower :
586.
While the solid tumor with low ADC values (arrow) shows gradual
decrease of signal intensity with increasing b-factor, signal intensity of
the edematous liver parenchyma decreases rapidly (arrowheads).

s ns (Fig. 7). COBFE
T OBREIT A D perfusion DREITELA SN
B8, AT X - Tl perfusion OFHMIE:IC
LI TWAEDS,

BRI EDERKIC R

FF © dynamic-MRI %, [EE D& HIZ kD2
% hypervascular tumor DFFFEZHRT, staging®,
TR o9 B8 D 7 — 7 VBN LA SR R
% (TACE) 7 ¥ OEBEEMEREROZ RN
FER O, FFEEETHEY ICERTh 5. Ml
BRI X A T aRE R b EE O ko7
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TEZHCERTH 5.
1. FFEE OERIZE
a. JFATfaE

PR R L, RFFREICH LT T 58H
SE & T3 909 A mE S w328, TiiRR
SE & TIE, %, BESERTORH1L/3
TOobHY. HERNELLERT Y T RH
SEBRTEEEEATRTEINTVAS. il
LTV 3 T2 #8578 SE B CHEEB LRI
EBRBEWEDOHELHHY. ok, CT
R D EBOSLEOE VDT T & 556
BBV, T/-T, T WRBTHEEET L Vo7
BENTESN\X—VERTHEL, B
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Fig. 7. Perfusion imaging with Te-weighted multishot echo planar imag-

ing

Left upper : precontrast, right upper : image obtained 20 s after injec-
tion of contrast medium, left lower : 60 s later, right lower : 90 s later.
The signal intensity of the liver parenchyma decreases on the images ob-
tained 60-90 s after injection of contrast medium, because much con-
trast medium, which shortens the T2* values, perfuse the liver on the

phases.

MR DA THIFMigE 2 T& 5. B,
T1 534 SE R CIEE 5, T:5 M SE & TIERE
B IR IS I O ARAERREE & 2R DB)
Ficixb. LaL, Ti#iH SE & CEES,
T2 #%#4 SE B CREE &\ - IR RINTRE
BENRE—=VERTHE, EHZENICIE dyna-
mic study IZ X - CEE O MtEEL &2 HE
BH5.

FFIEE O FIZ W 351 % dynamic-MRI
13, WA fREEIC B/ single slice 8 F H
TH ALV, 3~TH &R ARV ES
O WRED, D\ WREKE O multislice
BErRVWLEELDA.

s MR OS G, EFAITEARRK
OENIRAE CEE LA BITITY % 5 overall en-
hancement %7~ L, FINR#EA &P CTRL
FFEBICH L TED HIERES 2R TOR— D
TH AV (Fig.2). Lo L, BEEONITICE
BB 5L, TOFHFTEIRE CRE I NN
72T, NE—ICEEINS. -k,
HTHESHREREOREARONS. —7,
B9 O FF 40 B 13— % IC hypovascular T
% 5 7-®IZ, dynamic-MRI T3 BIFEEIC
L THWEELAIRITEWEEBEN. Th
5OPRIE dynamic-CT CThAZEZ /WA, CT
OHE, EREEO/NIEETE, MRLIZ
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FEDERLEBBTEY, BRREBERSEBICS
WEERDS.
b. FARER

HAHBEOREZIOBEMSEIT, TR
SE#THES, T:®WHASEHLTEES Lo
TBRNREENF—VERTY%H, MRI
ZEMNCERDTHBETHS. Dynamic-MRI T
i3, BABEIIIERR & OMICERZ . it
EHEREH TR, CT CaREoERE L LTR
LNAEENH 5N, MRI TIIILEHD mag-
netic susceptibility effect |Z & - T, gradient
echo B CERFEHEME LTHHI WD, BEE
L DEFNDEETHAS.

c. BRIEZAIUR (AHN)

AHN i, BEFFETLLBVETFONBR,
CT CllfiicEWwWiFEL %\, MRI Tid
T15%3% SE B Crfg 5, T34 SE & TIEE
B &\ o T EAERE & RIROBEI R E S/ K
—VERLY, KB LHEHINS. Ly
L, atypical AHN (% T 5858 SE £ T iso inten-
sity /R Z & BE Y, Bl fifakE &
DERTHEE TH 5. Dynamic-MRI OB

T, AUFEELRBRE?, 205 Lrd
EIhnimwiooi, HHRAFRIRE & OE5id
"B T % 7%, hypovascular 7% /5 7 LAL T A

By & OEIIRE LG EN D 5. AHN OR
MICEEBER I LT 5E, T il
TEEBICHEBINA EIC, dynamic-MRI ©
B R T L X N, malignant change 73 B 1
B TE 517,

d. FFmAEE

P&, T, TeEAREL, T18FASE
BTEES, T:BASEL CERTEESL
R AW RE, 5, Hi, $RiEss 5
LR OEBEITRE—ICH LT ERBHY, 5
INEZ =3 ERK Clid 7z, Dynamic-MRI ©
i, BEbRAE CIEE OB S GERHIN LA
H{ L T\ < peripheral globular enhancement,
FIOR, P CIEEOPNEIC M2 > CEFFIN
JAH - T\ < spreading phenomenon &\ 7z
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RRMNIEE N —vERL (Fig. 8), &4
BRSO THERTH B2,
e. R RS

FFABE MRS, —RE R LD\ E
BThY, HELOBRESHM TREELEMY
REREL 518, T1 5878 SE & CIHEE B ICHHE
aNnB. T:WFSE B TIE, Maks 28 i
f945\ " medullary subtype i3SES %2R L, &
He{L. DR\ scirrhous subtype TIZBREOBE
SRR

&% MRI Tid, medullary subtype T JEE
BB D%\ & Z AL EIIRAR T B3I
EHID SRR INDN, BHEILOTE scir-
rhous subtype Cit, EFOBREIIFAUNEEL
I D 5. EEROMOFHE OB TS,
interstitial space {CE AR 2 12 LaikTsrc

DT, P, BPETREINSY. Thb
DOEIICT kD baV S MGERIZEN
%5 MRI CTHBICBECTE 5. /-, [BEHRE
B, PIRICEET S 2 8% <, MRI Tk
CT U LICmERBRE LT WIedHIZ, BB
OB LT\ (Fig. 9).
f. BBHTEE

ERMEERL, —RiC T19# SE & TRE
5, Tz 3% SE B Cafe 5%~ d. MRI TiT,
1) TR CERBE, T —LhEE5, 2)
T: BFE CRESDOEBOFICEICERFEZD
o xwa&Ls (target sign), 3) Te iEFAE CTHEE
ALz %< BiES (halosign), 4) Ti58
FAG L T RBOM T, BEOK, K&x3x»
B b, Ir POBBNGRTRPET OGN T
%19 (Fig. 3). 7272 L/N& 7z &% % hypervas-
cular 72 &, WESMRESKTEE OER
13, FOEELZAC T MASEBRTEES %
RETBEND D20, RN dynamic-MRI 2382
Bl

Dynamic-MRI Ci3, KD LAY 70\ i
BOBER, —RICEIRIE, O F#HET F—F
W IR D ring enhancement Z7= L, FE#HE» 5
BEHIARNZ 20 TR 2 1T P RICEAT L T
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Fig. 8. Hemangioma

a : T2-weighted spin echo image (2000/80) shows marked high intensi-
ty of the tumor.

b : Dynamic-MRI with FLASH sequence (TR/TE/FA=150/7/90)
Left upper : precontrast, right upper : arterial phase, left lower : portal
venous phase, right lower : equilibrium phase.

The tumor shows peripheral globular enhancement in the arterial phase
and filling in phenomenon in the portal venous and equilibrium phases.

<?. —7J, hypervascular 7z 8=t EE D% ERMRATRETDH 5.
13, BIRAECERYEY 58, PR, SPEMEIC Z N 5 ® dynamic-MRI © FF R i3 dynamic-
TR A ICERRHEE L TN ), mETEE CTTLRONAEDITTHASH, aV/FFAb
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Fig. 9. Cholangiocarcinoma

a : Arterial portography shows encasement of
right anterior branch of the portal vein.

b : Arterial phase image of dynamic-MRI with
efgre3d sequence (TR/TI/TE/flip angle, 6.2/
40/1.4/40) shows the marked enhancement of
the liver parenchyma periphery to the tumor.
This finding indicates that the feeding portal
vein in this area of liver parenchyma was oc-
cluded by the tumor and arterial flow became
dominant.

SIREEOE T MRI BN T\ 5.

2. HFAEZHT b staging
FFEEORMZMIC 5\ TiE, REDSRME

L IMEREN —OOKEXAFTH%. Hyper-
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vascular tumor & hypovascular tumor TZh 5
DEEMBER R B 7201, &2 TRHFT
BHT 5.

a. Hypervascular tumor

FEIIRIC & » TEITHE I 5 hypervascu-
lar 7z fF#HfaEE DA, dynamic-MRI OEIfRAE
% CHEE T high intensity ICER X N TR X
NALD . X5 T multislice gEx B\ TCLHF %
—EICHE B 9 A £ dynamic study #4175 &
LI &Ko T, NS T AR O I IR B 5
HEXNnsY. 7272 1L, AP shunt 2% EH
L ORTEE & £ 5345 7 early enhancement
g EMMB Y, false positive IC K & FHT A
NENRH A. Hypervascular 75 FFlifagE O H
BEICBA LTI, dynamic helical CT & dynam-
ic-MRI * ORIICEEZET R,

MERETH 5FIRAER RS D 525511,
FINRBAZESEE S FFEIPRIC & » TREMICHE X
NTWBH720IT, BIPRAECREMEOERE LT
Rohnz2). MIREER & me & ORI E
R CEERICEFGRPAONE L LVE
BIWFIRETH 5.

b. Hypovascular tumor

R E o LB AR 7 & OFF M
B H 3 @ hypovascular lesion {3, Ti #FHE
BESOEREE LTHETE, CT X0 L EE
@\ —7, BEBEEL & Ot
hypovascular tumor O H B L Cix, T o
Vv FF A b%&RE W7 dynamic-MRI (3 T2 58 55
B L HHICR AR & SN TV A2, Dy-
namic-CT ® T1 =/ 5 A % f\ 7z dynam-
ic-MRI Ci%, Eifk, FIPR4E T ring enhance-
ment Z#7R L7, FIRHETHRL LrEEIh
WS, BRINSFEGICH L TER
B, HLIMEESICHEBINGS, chbo
IV EFIA M T BREZERET S LOTIE
W, L2 LMRITHE, 35—, GdE®
Flo T R % FIAH L 7 dynamic-MRI 23
H5. FIRFEEEBMEFERDL, KEO G-
DTPA 783 5 I CRBA B —IZ X 5



R AT A 5 MRI EdigRE & JGH

TS EIE U B, BBORE—E IR
TITa—7S5r—BE A5 & FEREITMIRE
T—BEOEBETERIT. —7, FIRMmE
DIVEBIEEET 2RI TIAV F T A MR
META. COFERL, MRIOE®EZFIHL
7= dynamic study T 0, IBMEIFEORKH
ICRICHIR SN S.
3. WwEDRAIE
a. &7 —FIVEIRERFE (TAE) BOR
e

Lipiodol %#f#H L7- TAE # Ol izl
CT TR %7~ lipiodol DILE D7=bIC
BATIEE R AR OF EIHE A CT TR
AR H 5. —F, MRI CTlREEICIET
Z) hplodol PEBICIT LA EEELRITI W

2, BBENOZEEZRHO 27 <, spin

echo 5 T H MEEFE L WIRZEME DS Ty, T2 585R
BCTEREBICRY, BEEFLLHEMD Tl
FECTEEBICASL T EDPMBNT NS,
L L, EBIITAEHROEIFEOR I D HH»
BxELELT, A—EEATLERLSBEILD
EReE & 57-0I10, FalRzE-> THRELRWE
FEHEEN T XL\, Z D dynamic-MRI C
IHERES D72 RERE CRE T AT 2R S
ICBIZECE, FfilgiEo TAE O FRHEIC
BRTH5H1D.
b. BEFEERF 7 v a—)ViEARKE (PEIT) #0
FFF i Reye

PEIT 4 HFflfasE T — i IR IR\ 5
7eoic, TiMASEBR CTEESIC, T HHA
SECEEFICHHIND Z MBS, L
ML, BRIREO H 22 Ti, T2 5838 SE
B CTREBICHEINS /D, BEEBEORE
O A A5 R B 7 3 & 25 B 529, Dynamic-MRI
Tld, BRINHBRAEED & RS W
TEHBEFNTELHERD AL, FHIFEO AP
shunt LFIPRIESERIC L 0, ZHIE X 0 RMIZ

R BRROBRPRDOONLE). ZDXS
IRERII RO MR RO 6D,

FEDH WO 2 REE LB &0 %. PEIT T

—&IZ lipiodol & A\ a2
TSRO CT IC B 53
ICHETE 5.

4. BFFo MR angiography

IR /X ) A % Bf | L 7 spectral IR prepara-
tion B IENF1E B A IEH IR L I TE S
BRI AR IV ARIITH D, EEH =G
A L 7= MR angiography IZF|H & N T 5
=Wt 7 — VU LAY O spectral IR prepara-
tion Y3 &fF & —BIOMERE T ICHRE TE 5
72z, 0NV ARE]T el D dynamic-
MRI %475 CZ L3k 5. W CHef L7
Bk, FIPRME{E% maximum intensity projec-
tion (MIP) ECHBERITNE, BEINS
hypervascular 7z B & & HICFIR, #BIRO
B IF 7+ MR angiography 2 % & H 3k 5 (Fig.
1). W& cHEE L7354, MR angiography
DOEEITLPET T 50D, partial MIP ¥
I L DBk, PR, BIRCROBEIITHITT X
% ki, BEOXIEKZERE IR LT 5 (Fig
1).

5. FFEEHEREAE

FFEERERTMGIC IS, FRAfasaE 2RI L&
#ICd 5 GA-EOB-DTPA 7r ¥ O FF 8 ks Bt
BEROBENZ— i 6T D FHED R,
diffusion gradient #FIn L7/ T a—7/ 5+ —
BIC X - THFEE O diffusion ¥z RIET 5
FEDIF D, dynamic study #FIFH$ 5L
L ClIEBEHIOFF D perfusion Z#8ET+5H
3% 5. Perfusion k1%, FINRFEBLL LI
EHOREED, KED GA-DTPA @87 %
PANRMNIC BRI —I1C X 5 T *EMEROT2H
ICESETZRITHEZMAATAIDOTH
% . W5 OARE)—H I UK x single-shot O T
a—75F—BEHAVS LFFEEIIEEF O
AR X->TESETEREIT (Fig.7). 2D
FBEETOREITLE, £HD perfusion DFE
BiZERINAT0D, FFFRIED perfusion O
BRI IR HI SR B RT3 S 5

'*—7 %FEOJE
EHOBRE) OGRS
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¥ & O

AEFAWNRE LTy = VADS b,
dynamic-MRI & Tz 5878 % .01 £ DR
FERERIBBIC DWW T~/ MRLIE, ZEM45
FEEIL CT 1T 5 DD, T b5 A MR
DRIFTEGR B S EB8HkS. Tiav b
Z A % F 7z dynamic study |3 hypervascu-
lar tumor DM & IRZEDEFNCEN TV 5.
F /- Te B D EFZMNIICRD CTHERTH 5
B, WHREIET COmERREELER LIUIC
TN DODOH5.
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Principle and Application of Fast MR Imaging Techniques for Liver Diseases

Takamichi MURAKAMI, Masatoshi HORI, Tonsok KM,
Hironobu NAKAMURA

Department of Radiology, Osaka University Medical School
2-2, Yamadaoka, Suita-city, Osaka, 5650871

Dynamic study with Ti-weighted sequence after intravenous administration of contrast medium
has a possibility to reveal hemodynamics of each organ and tumor. For the dynamic study, new T1-
weighted sequences, for example, efgre3d and double echo FLASH, have been developed. By using
the efgre3d, dynamic study and MR angiography can be obtained simultaneously. With the double
echo FLASH both in-phase and out-of-phase images can obtained within a single scan. Not only this
sequence can improve the quality of dynamic study for liver tumor with fat deposition, but also se-
quences can improve the detection sensitivity, characterization and staging of liver tumor.

Many new fast imaging techniques for T2-weighted images have also been developed and made it
possible to obtain Tz-weighted images within one breath hold, though each T2-weighted imaging has
some disadvantages. Fast spin echo sequence shows less contrast to noise ratio between liver tumor
and liver parenchyma than the conventional spin echo sequence. EPI has higher contrast to noise ra-
tio, but is sensitive to susceptibility artifact. By using EPI, diffusion and perfusion images can be ob-
tained even in liver imaging.

Fast imaging techniques of MRI have made it possible to enhance diagnostic quality of liver dis-

ease.
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