INSGVUNA A=V ITRERICEBE T BIFV—F 2 MRI O#% 2 )

AR 28 5 A,

BRFH

ELA AT 2 — SR BEBHRES

FL&®IC

%A MRI CTHR 4 2 BZRIIFTH A D .
BELLIZEAEITNTOMHTIEIEDOFEA
HENI R OB W B, 5], H#EEZEC
BHD. FThbbZOBRENGOKTHILTE
fa, mENE, =SS JOFMEE v D
XD T TR AL BRI L
5. Tizbb “CT THoTREWD,?” &
WO TH .

b EdE CTIEMRIICHNRTAL—Ty |
NEL, ARV, F L T2 multitow
detector CT (LAF, MDCT) O&i%$ «
BZMITHED S DI & > THEBITH - /2.
—[EOMERE I CHHE LDV A E T
2% v vaffels CT BEERIC W 2 e B8 K
ETLOPEHICHBTELLOLTHS. Ly
LB EOFTIHITEEIC 16 FIAERE L 720, Bl
KR T 40 71, 64 FIpNA ARy 7=y &
FENTWB DD, W IFRICIE 256 71 &
W oD LS I EMOBS A TSI T
L. COXI KRR TIZBWTHOIL—F
MRIZAEEES C EDATRELRDTHH D ».

BHEFELZZIROLDICHELTWA. N5
VIVA A=V 7 T BFV—F > MRI 234
#%d MDCT ICHH L TR EERAODLEAET A
TALTHD” L. ARFOLLTOMFIZ BN TE
NS VA A= v 7 (LF, P) OB

FFL—F v MRL # ED X DB R /D
7, Z L CPLZ&dikHd MRI OE#)
MDCT it L TED X D 7 M TEAICH 5 D
PEEm L7\,

Sensitivity encoding (SENSE)

PLICOWTHBRICAGREEEORE L <M
AEINTVWAHEMTHY, MRLICEHEDL S LD
THINITEARCIEBEL T B LD EE 2,
ARBICBOTPI A U 5D R/NERICE ED
o\ BRaTn A== Bk 4 7epEm4% Ty
J—Z2ASNTW5APLTHAHH, EEP+Sk
B S > TWEDIET 4 Uy TAAT ¢ AL
VAT LADSENSE 7210 TH Y, LIFICown
CTIZSENSE (CBAL TG L A D L3 5.

SENSE LidWwESHFE I ETh AL, B
DOFREIANVOMICHFET HEREEZFIAL T
BRI ERIZ DEE 7 T — X B ) S B Hi i
BAHVY. WERICTHICEBIN TRV E
BWABHBHTDHDT T Thz T T < D,
SENSE #f{FE & 459 XTDO PI B fFHN T
WAERTIERA B PORRERMIE M THhN Tk
D, ZOIOBEGFHIE & L T— BRIV
5N T&E72SNR ®° CNR & WO A AH Y AT
72zl TWVAEVnSHETHAHY. #lzid
SENSE {Z 38\ T % geometry factor © & %
Mz %7012, V77V V/AAF /T “22

-k

liver MRI, parallel imaging, SENSE-DWI, T1-dual
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I EAAEDEAE L 72\ LI S N 7= 8B4 O
BEErT & LTI VR LEMHOE % bth

Bz, Bl DHIOETHLHBERESTDRZE
RE L THBRO TN REL 23 bz,

O HIGEWRETHENROE A ERL 72
&, 1BON7z “SNR” AIERICKEL ko
TLE>. TOffi & SENSE % {# | & F 1%
SINTHER P HEON/HERD SNR % HNz
56, 248 SENSE % {# L /cEi{f D “SNR”
NEL T HDITTH LD, ZOHEPEFERT
HHTEIEHLNTHS. K MRLICH % 7%
B % 4,725 L 72 SENSE Th 573, HZLIh
TR BIBEBRTHE O 2875\ 2 T EICH -
72 DTHbH. A—H—IZIE SNRIZED LR
BAERRH O IT ik — S F LRI 5 2 &
AT

SENSE D%EPr & DR RE
SENSE % i\ E{RORES & LT D

§525% 25 (2005)

N50» SNR DET (THOFHUBRES TH
HESHIHNCTLT) THHH, FRIKOH
LTRSS ERBEICRSEZ LT, LA
SENSE #ff 45 LIC k2 BEIIZ LD
SNROE T %#Hi- THRDVBLLDTHSH. fi
ZEHDOIAF I v I AT s HPIE L TEZ
CTHIz\. TablelA & L TR L 72D
SENSE E A LRTICEN DA Vv Z —HFEkE T
Aubn T e Z A9 7 AT « D
V=V ATH A R RAE X 0 4 I B
& B AFEEED in-plane resolution Z EH L 7- 3%
TN 78> TWh. THITX LT SENSE factor
=20 %#BFHL T5 L 30 WD - 7o Rl
B 1527, B B SNR (3 30 % f2 (K
T4 % (Table 1B). T NIiTHEHIC LML (= E A
W7 —MOWBREIC &> TREREETH
5. L L7ad 6 KERD OBEREIC & > TR
FWA % PEA U 20 FOREEE O MR (5 RIS 2
% T 5. %2 T SENSE factor=2.0 O % %
FGBEEE 20 B E TIER I TAS. AAEW

Table 1. The Changes of Ti-weighted Fast Field Echo Sequences for Whole Liver Dynamic Study before and af-

ter SENSE

A. before SENSE

B. after SENSE/No. 1

C. after SENSE/No. 2

TR/TE=173/4.1

matrix size =512 x 202

FOV =350 x 280
slice/gap=9/1 mm
PROSET for fat suppression
(1-2-1 water selective)
number of slice =18
SENSE=2.0
scan time=15s

scan time=30s
02 inhalation
02 inhalation

Relative SNR : —30%

TR/TE=173/4.1

matrix size =512 x 202

FOV =350 x 280
slice/gap=9/1 mm
PROSET for fat suppression
(1-2-1 water selective)
number of slice=18

TR/TE=243/4.1
matrix size=512x 211
FOV =350 x 280
slice/gap="7/1 mm
PROSET for fat suppression
(1-2-1 water selective)
number of slice =22
Graphic SAT x2
SENSE=2.0

scan time=21s

O2 inhalation

Relative SNR : —35%

The introduction of SENSE brings not only the shortening of the acquisition time but also the increase of the
degree of freedom. Please pay attention to the fact that the improvement of the spatial resolution along the z-axis
and the reduction of both the acquisition time and the pulsation artifacts are obtained in Table 1C as compared
with Table 1A, in exchange for the tolerable decrease of SNR.

20054 1 H 17 A52#
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121X TR # &K &, 7 in-plane resolution
O LHFEL TASL (Table 1C). 4% & TR
DIERAT KD AE L1t 6 AT A AMB % 1
2L, POATA AELHEL § 5T & TS
HOSREZA LS, SHICATAADET
IZ graphic saturation Z B4 % C & THED
T—=F T 77 T A EAFRRIC LS.
N F &M% B Td Table 1A IR L 2
V= AL AT SNR DK Fid 35% CL &
e, ZHd TR OIERIC & 5 SNR Do 3
KENWDTHYD, TORED SNR DK i
THICHFETRLEBETHS. COLDIC
SENSE & (3 BICERGRH 2 < 3572007
7=y 7T\, SENSE BEHIC k- TAEL
7o YT, BERAHERT S 4 TEHE (SNR,
av b5 A NS ERE, ZEMES R, RS 7R
BE) ICHHIKE S5 ENTEZDOTH S
(—R&%ES S EBRAEICEDN S SNR
T & 2, read out encoding D /X F g % % <
TR # R FRET 5 T & CIRGRBOLR % £F
bFICHETH T ERARICAS). TOMAIC
3\ T SENSE (3 E I 7 Hoilf Td U, MRI
CHELLLOBRRVEGBLHEALZ TV —27 A
V= DLDTH -7z,

SENSE D& 5 —2DORHEEZ BN TE
LDIFFOVZHZVIC WEWS T ETHA.
FOV k0 v KB iii 4+ 556,
RCTHNIHE R OWRIZFEE L Tt DL
T—F7 7 7 FBERIOPIICTRUAATL 5
MHETHLH. CNEBT S22 FOV 2+
DRELTHLPRVELWITEZ ONTE/
B, D HEET HI DR LA DI=DHD T
T2y 7 EORHTE L OLERIHRRTL &
MERETH 5. Fig. 1A TRL 72 LS % EH O
SRR A% 2 TAab. TOBEG % T
72IRBETH A DT, FOV DA ICHETET HIH
Wpdp % SENSE 7—F7 7 7 F & L CTHED
R C B L TWwb. —7, SNR & L T
Fig. 1B b Effi T&H 5 Fig. 1IC TlE 2 DO7T —F
777 FiEEAEL TS, T hit Fig. 1C Tit

SENSE factor=3.0 & & & i [E % 2 [ &
L, #T0RLAFOT VTV AL (74U v
A D FR & L Tt foldover suppression) %
PFHL TV AE26THA. L<HLNTWA L
SITMAEER A 2 Bl & L CTH O R LI %2
RI 2 LT a—FJimmo FOV % 2 f5iC
L7z 1 EmEOE G ThNs. TORRET
SENSE #ffH 4 % & BH O IITRUIAA T
CBEFRMHEVER"PLDOLDTHS.
CO “ff 7\ 727 13 SENSE IZ & - T
BETRNZZLDICARBIIMEEERE VB D
FLTHbNED, TORLT—FT 77
FAHERLTLED DT THS (ZOHERY
SENSE artifact reduction technique & M5 C
L2+ %), TOXDICSENSE #{H L T
Hro b LLRTHGIERLD /NS FOV
TRRETHENAETHS.

SENSE DED#EHE(E ?

SENSE OBOMIT LI THA D 2. bH
b A e ARG 0 18 0 TR IRAR 3 2 DK & 73k )T
B HOFREN VYD, L LR BELED
#% %2 % SENSE O KDk 7], Zhid echo
train length (ETL) D#HAIC L AEEOUET
H 50D, 21 Fig. 2 TR L 72 2 Bt fI%
L JE# % single shot To-TSE THE L 724 D
TH 5. Fig. 2A + Fig. 2B oOfEhicid®Em Eo
BWBR/NT A= —1T3T LA EE DT\,
FOV, matrix size, TR, %) TE, echo space (%
ELFALTHAHICL22DLT, TO2/HD
WG B/ LN A IHFREICII RSBV DD 5.
Fig. 2B CIIMIRICBIZR ST 2 IEEKEIIR
LN OIRE S, Fig. 2A 1B W T AIE T
H5. O 2FEDENT SENSE ffHOBEIC
FBETLOESOENZETTHS. T7abbH
Fig. 2B T3 SENSE #ffH 4 A Z L I2 kD
blurring D K ¥ KR TH-> 7 TEDODR WL
O —wERIERICE L T S BB\ 2o,
HEICKE hBELFOLNEDOTHAS.
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Fig. 1. An example of the SENSE artifact reduction technique is shown

When a smaller FOV than the subject is set (A), the SENSE artifacts (arrows) have been con-
sidered not be avoided (B, SENSE factor=1.5, NEX=1.0). However, these artifacts can be
removed easily by the SENSE artifact reduction technique (C, SENSE factor=3.0, NEX=2).
It consists of high SENSE factor and previously existing techniques (foldover suppression +
number of excitation=2). Please pay attention to that the theoretic SNRs are same in both B
and C.

R\ echo train Z#ERIERICHN5H 5 —D
DRFERY 7 —4 /A & LT single shot echo
planar imaging (SSEPI) 23b 5. ZOE)
B “BomERGHE L E TSNS
5, ETLORIP 2 ICHET HWbRT —F
7 7 7 b AR TR 7 O RERIKERE A OIS A PR
TCWELDICHE > TV, LB oT
SENSE 75 C DG BEICE iy e Bt x & 72
LIDIEDABRYARTH-Icb\ 2 b, D
REREF P SN bk~ % SENSE ff ik #eH
7 SSEPI (SENSE-DWI) T 5910,
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SENSE-DWI

BEIC B OBFFEE 5 T OB HA T
WAHDIRHT 5 EIC O CORBE LD
EBoTEIFELTL > TERLVIRYTH .
SENSE-DWT (3 Bl %512 35\ T SENSE 75 §iX
B MRIICH 726 LR KORETHAS.
SENSE Off fl CHEE ek 5 FREIZOWT
FELICHTB Chlth 72 X 212, FEICiE EPLIC
ko THEBNARWETL 0¥ (ZOF5HIC
susceptibility D EENREL TW5) # b
e THEG=DTH AN, EhTE # L DL
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Fig. 2. The effect of SENSE in shortening ETL at T2-weighted single-shot turbo spin echo
imaging. A and B have almost the same imaging parameters (TR/TE =2000/90 ms, echo space
=5 ms, matrix size =256 x 256). However the image quality of each image is completely dif-
ferent. This is brought by the difference of ETL cause by SENSE (SENSE-factor=1.0, ETL=
180 in Fig. 1A, and SENSE-factor=2.0, ETL=90 in Fig. 2B). SENSE reduces the blurring
which has been considered unavoidable shortcoming of SSTSE.

TEhhabRE (Fig. 3). IO X 512 T:
DS TIEER TE ARV EFTFEBERE >
BIZh->TLEVEGELT2ED ARO56K
o TL%ED. SENSEDOfHICKD, kD
TE WL a—% k 2R OFOICEE T 5D
BFERIAKEVL. COHRBVWTON—77—1J T
O L FEROBERD B D, EFZEO MR T
Ji#BtM L, EPI® ETL % 41 1% CTHEMiL
TW5b. 2720 SOHETEARLH G SNR D
ETZBL 720, EEHOmF TEIMEEE % 4
| &L TR ESN T ICRE A T-> T\ 5. #IE
7% b-factor ICOWTIEER OB H EZATH S
7, THhbbdy TE LOFAAE W THLE 500s/
mm2 #FEHL TW5b. L2LaEBSE5HBOK
WOELTELL TWIRELDTHH D
(Table 2).

SENSE-DWI 28> Tig\vwa v 5 A b4
fREER & > TWAHZ EFBRICIA S BESIh T
HLEIATHDLD, COAV/ T AT LD
T DIF 180 E/ VUV A% Eeds L5 L CTHIN
XN 5 —%f? motion probing gradient (MPG)

JSIWATH AW, ORIV ADEFRICONT
$FER T 2D ABMOBI»HIXFNAHDTTT
iz, EFICHEICERKT S & “MPG /R
U AZZ OB MEEHEAICE K 7a VoS
&, TOBEOAV—FIZGL TR TR 57
EWVWD T ETHABE (ZORTORE ML
72 & @ 7 apparent diffusion coefficient ; ADC
Ths). COWEIIFOE K ETIX, Ofia
TR < MRS O 71 v OB E I
SNTARBYENTIEIE O 5 TlEE BT 7%
<, L7Zeh- THIMCEESIC?, @HH
KITENT B R TR S /- ZERI P92 1 I
TESETERL, QFICMHELYZEZ T\ A
FHNOTO P VR EETEGEE TR E L CEH
xn5b (Fig. ). ZORE, FiEBITEIC
HFATRLEESERIFBEHE LS. JOkD
SENSE-DWI {3 FF#= 12 5 L Tl ed T W &
EAd > C\W5b. SENSE-DWI % & A 72T
)V —F/ MRI {Z #5381 3\ T SPIO-
MRI 2% L T\ AR E 1D,

)L —5 MRI OHCIFiER & 1 5 E%
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oo

---“

90° 180°

¢,

B DW-echo

Effective TE

Fig. 3. The schemes of diffusion weighted single shot echoplanar imaging (DW-SSEPI) with
and without SENSE. The conventional DW-SSEPI (A) consists of 90-degree pulse and 180-
degree pulse, which are completely same with those of spin echo sequences, a couple of MPG
pulses placed before and after 180-degree pulse, a spin echo reflecting the influence of diffusion
(DW-echo), and long echo trains continuing just after the DW-echo, which are generated by EPI
technique. Among these components, the long echo trains of EPI cause severe distortion and
misregistration in body imaging, because the latter half of EPI echo trains contains much in-

fluences of susceptibility and chemical shift ( *)

. With use of SENSE, the latter half of EPI echo

trains are not necessary to produce images (B). Furthermore, the effective TE can be shortened
in DW-SSEPI with SENSE as compared with that without SENSE.

5o %I E 0% &1:, SENSE-DWI Off
B3 DM ALE % K LT\ % il aEME:
BEWDI b bE b MOBE I ES
BEEL, RVENEIEL %S LW EES
HEITLEWDH T ETHSH (Figs.5,6). Th
BRERDOTAF Iy 7 AT 4 L%
FTEVWSTETHD, —RT5 EEROBAIC
BEEEZMZ AR BB 5. LrLkdbiER
FNZHE & 3710 & LA BT R & F I FTBE T b %
EWOFHER K E LIS TH S, EEIAI Y
TIEAINT, BDETHUIED R LIRED
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Table 2. The Sequence Detail of SENSE-DWI

DW-Single-shot EPI
TR/TE=1600/73
b-factor 0/500

(MPG pulse, 3 directions)
matrix size =256/96
SENSE factor=2.0

half scan factor=0.693
FOV=350x280 (ETL=43)
SPIR for fat suppression
4 NEX

slice thickness=7/1 mm
22 axial slices

respiration trigger

actual scan time =2-3 min

NGV A A= 7 RROBF MRI

<, YD 1/3 3B O &> SENSE-DWI
FEBNRGLAHE TS, SOICER U mETE
TH-> THR A E 2 TRIET 5 LT RPZL
L7045 (Fig. 7). & HEDZ Wi SEN-
SE-DWI 3% 5.9 % #5513 2 O fth o & g v =
BICH L T e CBRER TR0 R Y
SO LBREHNI AT I 7 ART 1 B
HI A0 EPHH BN 5.

SENSE-DWI % I IC 9 5843 58
&, WIFNOEBICE N TL @ L TRB TN
L2 EFETS. BLICEBEICERL
T & 72 SENSE-DWI O£ 513 ToWI & Mo
LTHIDTERDODHLDIZIA END T &
L, BL2ILREEOEZIIOLKOIMEN D FE

Fig. 4. A 59-year-old female with a hepatic
metastasis due to colon cancer and a cyst.
To-weighted image shows a moderately
high signal nodule, which is consistent with
a hepatic metastasis in the posterior seg-
ment (white arrow) and a very high signal
small nodule which is consistent with a cyst
in the anterior segment (arrowhead) (A).
On SENSE-DWI, the signal of the meta-
static tumor enhances clearly and that of
the cyst is suppressed on SENSE-DWI (B)
as compared with T2WI. The intrahepatic
vessels turn dark on SENSE-DWI, dif-
ferently from those on T2-TSE (black
arrow). On ADC map, the metastatic
tumor is hardly pointed out (C).
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TEFLEALTHALEVDHETH HW.

SENSE-DWI Dz + 5 A FidEAMWIC MPG
POV I KD i e TesigiE{R Th 5 &
WO ERTEE L L T3 diffusion weighted
image &\ X 1 4 moving proton suppressed
Te-weighted image & MU\ & X 2 o Tw
5. bbb MR EHITIEEBIS & 2Lt
DFBETEHNTWAL /0 VDESEXFITE
FICITXNTETIHLDTHBY. 2D/
DIEOHEEC L D FEICEDLIN TV AREDHF
FEDFEZSMMETLALTH S E VD HEZRE
HINETHS. £L TIOHLGIT EESO%K
HETRNV—FVTHEDN TV LI ERENT A
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Fig. 5. A 56-year-old male with a well-
differentiated hepatocellular carcinoma
(arrows). The tumor shows isointense on
T2WI (A) and slightly more hyperintense
on SENSE-DWI to the surrounding hepatic
parenchyma (B). On the arterial dominant
phase of dynamic study, the contrast up-
take is very slight (C). These findings are
typical for a well-differentiated HCC.

aRXVOFE T L X0 YRS OEEEIC

% (Fig. 8). F® MRI &)L —F /i SENSE-
DWI %##E A L /23418, £ ¢4 SENSE-DWI %
BEL, FORICTAA/NVOEERITS &
T REIDT 5. EHDNiFE D SENSE-DWI 7
4 [\ IEIC 7 > TW A DT HIZ SNR O L &
WD R TE R <, HERMIZ OO LR T
F—=RY TN TELEBP RS L E
HHE LD ThLH 5.

T2 B ER
SENSE & A LFi2 SR BICK T 5 TWI
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DEFKNERID ABREMISIN TS, £
NEHFEESER > LEELOHE TH -
7220 L L7 6 SENSE-DWI & AZ &
D TWIICh 5 —2OTEHELFEE R BN N
5. ThbbZE DWIDEFICEEN T
% Te-shinethrough O EDIIETH 5. b H
5 A ADCmap #ETHIX L VWbiFTh %
B, e EW T O WIFO ADC map (3 it
FIZH AL duvEg &3 E 2 v (Fig. 8C).

FHITES LT ADC #HIE L i
W& DAL ADC map # fER 497, SEN-
SE-DWI & ToWI # W N4 5 2 & T,

ADC map OFEBICE 2 T\ 5. BRIKEE#I DO Fe

Fig. 6. A 71-year-old female with a moder-
ately-differentiated hepatocellular carcino-
ma (arrows). The tumor shows moderate-
ly hyperintense on T2WI (A) and obvious-
ly hyperintense on SENSE-DWI (B) to the
liver parenchyma. On the arterial dominant
phase of dynamic study, the tumor shows
strong contrast uptake (C). These findings
are typical for a moderately or poorly
differentiated HCC.

TR ENTTHoThA.

TWI O 412 >\ Clid SENSE #E AR
THIFERELERF RS, — Ik fat
suppressed Te-turbo spin echo #:7% FV T\
B TRk E e D RV ETL #30E L7z
RO ARAEETdH - 72 1 R 1D T O 2FikE
7% SENSE 7% ff /il L echo space # & % %2 &
KFREL /2 & T, ETL=15 THREIC 7z - 72
TEREBELTEL. O ETREKRED D
blurring O 7z WEBEAE LN TWS L& 2
TWw5 (Table3). & LFFRICSIHICHEHW
SENSE factor & & \» SNR D37 23 A] BEIC 7%
UL, single shot T2-TSE T4 52 & 4%
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Fig. 7. A 55-year-old male with hepatic hemangioma. A small T2-high nodule is noted in S3, ad-
jacent to the umbilical portion. This nodule shows so-called central dot sign on delayed phase of
dynamic study. According to these findings, this nodule is diagnosed as a hepatic hemangioma.
This nodule showed low signal on SENSE-DWI once, however, it demonstrated as a hyperin-
tense nodule on other DWI acquired two month later.

JEL TV A PBHRSIC ST, FEHEE» &
Bbhn. g—MTHEKICAZRAALN T
% To-turbo gradient spin echo =<2 T2-EPI 7%
OIS H0, B2 THER TV SRS
1IE"F FS-T2-TSE (28 2 T 5 1 & OE IR
fEHiZ7m\ W EFE 2T 5.
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Fig. 8. The effect of administration of butyl scopolamine is shown in a 50-year-old with a hepatic
hemangioma (The tumor is not shown on the figures). The lateral segment of the liver, which is
clearly depicted on SENSE-EPI (A) decreases its signal slightly on SENSE-DWI (arrow, B).
This finding becomes more significant on the images after the administration of butyl scopola-
mine (C, D). These findings suggest that the cardiac pulsation shakes the lateral segment of the
liver adjacent to itself during MPG pulses are places, and diminish the signal of the hepatic
parenchyma.

TEHHETEDHDBFOA A=V 72BN T
HEEE HDHLDOTHHDTI CTi#
LTEBL. BRAICIDY—7r VAICHL T
SENSE %#ffH 4 285613 a4 VICEiEST % K
THERG S SENSE 7 —5F7 7 7 P RESH S
Z ENE WD, RFOV OB %28 5 i
s& L7z SENSE artifact reduction technique %
o> DA% E L\ (Table 4).

Ti-dual (3 —>D %7 5 TE % & - /o E{ERH
HARFICE LN TE D, METNOREE S FFE
B EEORIEDOAREAHIEST HZ L5
T&E54. JR{HAMBNTWAHEEL L CTESER
Ze il & L C— S O TR e i &
ST ERMBEN TSR, Tidual 22D LD
T NRRG LA % S K fRaE OB IS SEF IS/
TH5 (Fig. 9).
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Table 3. The Sequence Detail of T>-TSE

T2-weighted turbo spin echo
TR/TE=4468/90
FA=90

ETL=15

Start-up echo=3

(echo space =8 ms)
matrix size=512/211
SENSE factor=2.0

FOV =350x 280

SPIR for fat suppression
1 NEX

slice thickness=7/1 mm
22 axial slices
breath-hold

actual scan time=26s
O3 inhalation

Table 4. The Sequence Detail of Ti-dual

Ti-weighted gradient echo
TR/TE=168/2.3, 4.6
FA=70

matrix size=512/211
SENSE factor=2.0
FOV=350x280

2 NEX

fold over suppression
slice thickness=7/1 mm
22 axial slices
breath-hold

actual scan time=28 s
02 inhalation

7272 L Ti-dual T “PEIHIREE L /o480 = gl
W L7 E” WO AMmEL TW5b
FRFE L TKRELRRZBET A EDRDHHDTHE
BEOLETHSH. #2113 TAE BITHONE 7%
U VA F—I)UIL#E &3k L e i, T
dual TH7=H b ESLBEFMEED L >R
Z2TL %> (Fig. 10).

Ti-dual THE T & % DIIIEIHILE OB /2
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Tt v, FEid TE=4.6 ms OFE{%IT TE=
2.3 ms OERIZHANT T OFERML 75> T
W%, TE=2.3ms OWEBRTIE R 2 b - /iR
%75 TE=4.6 ms OE{G TRE FICBIZE SN
BE, ThEBOREBETHHLEZTLW
(Fig. 11). Z® X 51T Ti-dual i3 T a5
DODREE L TOBEL S LEDHE TV A2,

Ti-dual DK 13 —>D TE % [REHC 39
LIz ES L THNV FIEMBIAL 72D SNR 23
BDITHDHEVWDITETHL. LEZOMD
TiohFABE G (Fl 21X T-TSE ®BE—T a—D
T-GRE 72 &) L HBICARSHEWIEE £ OF
Haeb/lob LT NAD, HEETIOY—
7 AREBETRE LDV LS ICEb A,

T4+ 3I9IRIT 4

R BICB T AHFOX A FI v
MRI (LUF, D-MRD) @E»2>TXAF3Iv 7
CT(LAF, D-CD i) L CTH B ITBEALICIT -
TW5 EEZLNTWIRAD - 7220, &
NiEd 7 b MRI BREESEEICENR TV 5
WS RIT TR, D-MRIICKF5av F
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Fig. 9. A 62-year-old female with a well-differentiated hepatocellular carcinoma with fat deposi-
tion. We can easily recognize a hepatic mass with fat deposition when we compare the in-phase
and out-phase images of T1-dual (arrows, A, B). This mass is hardly pointed out both on SENSE-
DWI and arterial dominant phase of dynamic study (C, D). These findings are common in well-
differentiated hepatocellular carcinomas.
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Fig. 10. A 59-year-old female with a treat-
ed hepatocellular carcinoma with dense
Lipiodol deposition (arrows). This mass
mimics a well-differentiated hepatocellular
carcinoma with fat deposition on T1-dual.
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Fig. 11. A 62-year-old male with liver cir-
rhosis. Many various sized low signal nod-
ules are noted on in-phase of Ti-dual and
T2-FSE (A, C, The largest nodule is shown
with an arrow). However, these nodules
can not be shown on out-phase of T1-dual.
These nodules are consistent with siderotic
nodules.
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Strategy for Routine MR Examination of the Liver in
the Current Setting of Parallel Imaging Technique

Katsuhiro NASU, Yoshifumi KUROKI

Department of Diagnostic Radiology, National Cancer Center Hospital East
6-5—-1 Kashiwanoha, Kashiwa, Chiba 277-8577

Parallel imaging technique, represented by sensitivity encoding (SENSE), is a recent development

in MRI. It allows for the shortening of image acquisition time and frees MRI from many previous re-

strictions. The dramatic image improvement of diffusion-weighted single-shot echoplanar imaging
(SENSE-DWTI) is one such example.

In this article, the usefulness and technical limitations of SENSE as well as issues involved when
SENSE is used in hepatic imaging will be discussed. The clinical impact of SENSE-DWTI in liver
imaging is also presented. Redefining the meaning of previous sequences, such as Tz-weighted turbo

spin echo, Ti-weighted gradient echo, and dynamic MRI using intravenous contrast enhancement is

examined.
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