RZ&

2 point DIXON &3t F 98 A 55 =1 22 [ 75 fift e
3T 3D-GRE imaging O#iaf

LBk —

I AL,

9 H K

R BRI FB R B o S SO RS

&

SHET S OIS RIS, AR OEEE
P, SHEERE, #|E, L HgRE oy v
JNHEIRHE 7 &, IREPH A OFEMZ T F U = A
& ORI IS T 3 m 5 28 2R S h
LY. Lal, COEBEEOBRS, Wbk
SR> HERET 5 Bolgh s LU BiES O
—IZ & ¥ chemical shift selective (CHESS)
R 2 H/ VL AT & % water excitation i Tl g
FEIHIZD R A AT 5 TH D, E#EBEO TiEHA
HGROERHRHUELHRECL TW5. —F
1984 4, W. T. Dixon {2 & 0 K & g D4 ¥
A A=V 7 HMiBRRINY, ZOE
R &7 DIXON 32 & 0 BB HKIC L E
KA SNz, (oits#a FI A 3 % DIXON &
T calculated water image (cWAT img.) (3
SHFET I T RIF a2 BeimdlEg s L TEAT
BB ERMENTNAHY0. N bOWER
2D-turbo spin echo (TSE) #:iC k% asym-
metrical 3point DIXON (3pt DIXON) #:% H
WTERKIEREZ R L2 DO TH Y, @FHO
TSE FEZ AN THRGREAEMT 5 X A% F
T5. Eiz, HIRPLOBZEITITERVERL
FROEMREPLE LA, TxDHCAETF
#:1%, 3D-gradient recalled echo (GRE) %
F£{Z L 7= three-dimensional volumetric interpo-

i

lated breath-hold examination(3D-VIBE)?{Z
2point DIXON (2pt DIXON) #E#0tHL, &
7 15 FE O % J5 1 volume data set % B /59 %
volume imaging T# 5. ATk 56 38 7 FH I
DEBIZI T, BB L~V H & Kg g A D#8
F CTOHIMA% 1 [\ O T multiplanar recon-
struction (MPR) % FH\»T% Jj[a B2 4 W HE
I+ 5T L HRYE LT, volume imaging %
1 mm 2 O isotropic voxel THE+ 54D &
ETF L 72, AF¥ET dual echo acquisition 12 &
) opposed phase image (OP img.), in phase
image (IP img.) % 1[IOPETIEL, #HE
IZ &0 calculated fat image (cFAT img.),
cWAT img. 238 571 % symmetric 2pt DIXON
Fx 3 ARKFEEA VT 15T TR EIFRERIK
E§ 2B &/, LaL 3T T\ blurring
& cWAT img. DRIEMESHRIC L 5TV
FIANARRICEEL, WREORSHE L % K
IZL TWw/z. 15T O¥&, echo time (TE)
DFSEIC 1st OP & 1st IP % H\ T2l o it
ERILPERAETHS. LirL, 3TICKT%
AFETEET BT B E L2, 1st
OP OFENLATEE L7 D 1st IP & 2nd OP ©
HAgbEICIVESNSL. £ T3TTO
blurring & 2V F 5 A F REiL 2nd OP OILE
PG T LD MR NA. L, 3D

* —)— K Dixon imaging, head and neck, fat suppression, bipolar gradient, asymmetric echo
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GRE #: % FH \ 7= 2pt DIXON & T ® 2nd OP
OFERIZ L 5 cWAT img. ~OEE I W F 728
BPITIN TR,

AWr3eid, 3D GRE &% H 7z 2pt DIXON
B A B E K O volume imaging DS H 6
1.5T & 3T THEMKF L 3T ORFKE R TO
blurring & cWAT img. DIV F S AFRED
JRR % i B U i S tr M LT\, ATFL

OERIAEREZHIET 52 L Th 5.
Vi &
1. (FRBE

& F B %5 (3 1.5T-MRI % & (Magnetom
avanto, SIEMENS, Erlangen, Germany), 3T-
MRI & (Magnetom skyra, SIEMENS, Er-
langen, Germany) %# i\ /z. 77 F LK
ICiE, HEY 7 A A8 90-401 B % F v /2
K7 7+ AT EKE 80% D polyvinyl alcohol
(PVA) gel A & L THEASINA TN 5.
75 AFTEFO TiEE 1.5T T 865 ms,
3T T 1705ms, T:fEi% 1.5T T 246 ms, 3T
¢ 200ms, To*E(L 1.5T ¢100ms, 3T T 17
ms CTH5. 7xd, TifEid dual flip angle 7%,
Toffii% carr purcell meiboom gill #, T2*Eix
multi echo 2D-GRE #:7% Fi\VWCEHAIL /2 fETH
% . Ei{%f#EHTIE Image J (National Institutes of
Health, USA) % H\ 7.

2. 3D-VIBE (T X % dual echo acquisition @
%=

Fig. 11 3D-VIBE T X % dual echo acquisi-
tion O FE % 77-9. 3D-VIBE (213, dual echo
acquisition M4 echo DIEA D% EHE 5
7= ®1Z fly-back gradient® % {i Fj L 7= monopo-
lar readout gradient (monopolar RO) & ff4: 73
JK*HZ 7% % bipolar readout gradient (bipolar
RO) EFFET 5. ¥, bipolar RO © A
echo HIfg O EMILTHY, Y¥I AWV T +D

RF {\
ALIA

[A

1st, TE 2nd TE

: monopolar readout

Gx e

1st TE 2nd TE

bipolar readout

Fig. 1. Schematic of the dual-echo 3D-VIBE
pulse sequence

HI 74 1st TE & 2nd TE it a1ic H
LTCLED/, 15T TRFIASI NS &ik
A7y, —757C dual echo acquisition {235\ T
% TE T® readout (RO) DOBIAE S 1T, free
induction decay (FID) % A5 A AZHERH
B& T L Techo & L THIZLE\W2dIZ,

echo Rij~F% Y 7Y v L 7%\ asymmetric
echo (AE) OFffinfEMA It 5. Fig. 2 1
AE O3 %779 . AE &3 k-space DKFT
MTH5RxICHLTfThoh BT VX —H 7
DV I7EMTHY, MHTY - FRERET
B 5 7o DEFEANC GRS e w3,

TE offEx AL Lcgdftor s =y 7T
H5. E7 AE TO full WHEITH T 5 NEEE
{ asymmetric echo fraction (AEF) & EFEX
N9, KEBIZEHEWTIEE AEFE (0.8), K
AEF fi (1.5T : 0.66, 3T : 0.62) 7 SN u]HE
Y75 TC\W5h. bipolar RO WA Z & C
echo [HRRICRFfEINY 7 B HEE 234 U, AEF A7)
ZujgE Ll bH. F—O TE THET 5 &,

1.5T TIK AEF &# W72 6121, ZE1
F g (bandwidth : BW) DF%EIRD H & 2
J573 1) signal to noise ratio (SNR) A ffff- L =

201546 H 22 HH 2016472 A 4 HGET

PIRIEERSE  T329-0498 Wi FEFHHEANSF 3311-1 B IRERIKFIERETH R B E  (LB—f
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o———— fullecho
<+—— > high asymmetric echo fraction

> low asymmetric echo fraction

n\/\\

[T ™

FID 1st TE 2ndTE

time

Fig. 2. Schematic of asymmetric echoes

FTWAYy MBS, —FT3TE TE o
B BRI O BW 23T 5 Z LB
HE&M 5. % T bipolar RO #{f 4 %
CLTEHAEF # WA C ERATERICR D,
echo DY V7 UV 7 IHIAE K DR SCHERTE
HREPELS.

I, AR THEML /2EEIZ 15T Tk
monopolar RO D ARFHERETH Y, 3T T
{Z monopolar RO & bipolar RO ® &) V) # 2 7
AR TH 5.

Wigd-1. 77V b A& W22 R REE DORE
i

AEF & monopolar RO & bipolar RO O A&
EO¥EEZT 7V P LAREBICED AEF IC &
LR REDEALEE L. 77/ F A
BICBI L Tix, 9 NT gantry P& coil % i\
“C, parallel imaging, normalize filter (X f\ T
Wi\ 7z, MYV a—FJE, BRUA
FA ALY a— FHHICE T zero-fill inter-
polation (ZIP), phase partial fourier & fj\»C
W\, B 4ME, repetition time (TR) 10
ms, flip angle (FA) 15°, field of view (FOV)
288 mm X 288 mm, scan matrix 288 x 288, slice
thickness 1 mm, BW 670 Hz/pixel, 1.5T & 3T
TR & L7z, %7z, number of excitations

(NEX) 5 &L, /A XDEARBITICHE % L
E S0 X512 SNR OfRICELE L 7=. TE
(¥, 1.5T T 1st OP 2.38 ms, IP 4.76 ms, 3T T
IP 2.46 ms, 2nd OP 3.69ms ThH Y, KFHED
V7 )b A4 2 1 mm TORE TE % 3T Tid
IP L7z 5 Tw5%. RO mode, AEF Ol A &ED
KA E/XNF A—& &L, 1.5T T monopolar
RO+ AEF fii (0.8) & monopolar RO + AEF
fid (0.66), 3T < bipolar RO+ AEF fii (0.8)
» monopolar RO+AEF (& (0.62) T&h 5.

AWF2e CTEF L 72 volume imaging DY 7 &
YA A1 mm FEAEERIZ LD 0.5 cycle/
mm 2+ A FANERE S, 2T TE
WA XD 2 EDOETHAHE L/ 2mm, YV
kA 2 mm O XX =t 7y 3 VITH LT
profile curve %8 L CTZE/5 REEDES % 3F
fliL 72. cWAT img. IZxf L C RO /5 [,
phase encode (PE) Jj | & 2 Jj A & profile
curve #Hf§ L /- (Fig. 3).
BE-2. 7y Vv rAERWEZEIAVESAFD
Al

Beat-1 OFRE&MT, AEF OFE A cWAT
img. DAV FSANCE2LHEE T >V
LEFRACTHGREL 7=, 7 7 v ANOFEHT,
NE—F A1) (oil), Gd3* 0.3 mmol #{EA L
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HBERRE

< Readout direction

1 Phase encode direction

Fig. 3. Position of a profile curve

The applied phantom was 2mm pin section of

PVA gel phantom.

Fig. 4. Calculated water images of the phan-

tom for contrast evaluation
(a) Sample A: oil

Sample B : PVA gel containing 0.3 mmol Gd3*

Sample C: PVA gel with 75% moisture con-

tent

(b) A circular ROI was collected in the central

area of the sample.

# 36 % 25 (2016)

7= PVA gel (Gd), &K*K 75% O PVA gel
(PVA) o 3 % M\ 7-. Fig. 41277/ b
LDOFREDOALE & region of interest (ROI) @
RENE, Table ICH WA RO TifE, T:
fili, TeME%ZTRT. E/, KPFFETHW/Z 3T
DOEFEIZBWT, ¥HiT-1 @ monopolar RO +
AEF ff (0.62) D425 FOV, BW % @&
L7cEEY 72T 4 X% 1.5mmXx 1.5
mmETKAkEL T 5L, 1st OP & IP DINEC
SR D B 4. £ 2 T3TITH W T Ist
OP k IP % i\ 7o K22 55 R RE S %8 n L
T, 2nd OP 78 cWAT img. DV F 5 A NI
52588 %7 7/ P ACKOBREEL /2. 3T
TBINL 7o # 8413, scan matrix 192 x 192,
TE, RO mode, AEF O AE&HH1T 1st OP
1.23 ms, IP 2.46 ms, monopolar RO+ AEF {#&
(0.62) THYhD/RF A—2FHE-1 & F—

% ROI O-F¥fE 5 E % S_Gd, S_oil, S_
PVALL T, £ROIOa VS A A5
fE M (signal intensity ratio : SIR) % i\ TEE
ffiL7z. SIROFEHIFLLTDOR(1)~(3) %
W7o,

SIR_Gd/oil=S_Gd/S_o0il -++-rrreeemmmmmnnees (1)
SIR_PVA/oil=S_PVA/S_oil -----eeveee (2)
SIR_Gd/PVA=S_Gd/S_PVA-----eene (3)

BiEt-3. BIR#ITOa v k5 A RO
e RIEF O %13 2011 4FE 4 A 1 HA S
2013 4 12 A 28 H % TOMARIIC e, WHIA

Table. Ti, Tz, and T2* values of samples

1.5T 3T
Tivalue T:value T:z*value  Tivalue T:2value T2*value
(ms) (ms) (ms) (ms) (ms) (ms)
oil 164 95 22 215 92 12
PVA gel containing 0.3 mmol Gd3+ 261 100 41 305 96 15
PVA gel with 75% moisture content 578 85 24 864 81 11
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&, MEIRREIC 31T IR OREBEIZ O MRI %
1T > 7= HEX 1684 il >+ 1.5T T monopo-
lar RO+ AEF f& (0.66), 3T T® monopolar
RO+ AEF fi (0.62), 3T T bipolar RO +
AEF{E (0.8) @ 3B ICBWTHRERfTHN
F—wts 21 fEF (5% 13 4, L8 4)
THRAREICHIE L. 7o, ABFERIL, KE
BHEBLORAELE ST KB FREE O
RTED, EGILESTNTREEA AT E
ABHRICEEL /2. 24V 3T Tix HEAD
NECK 20ch coil, 1.5T CTix HEAD 12ch coil &
NECK 4ch Offia&H4 THEAL -, #hsk
12 3T I \WT TR 6ms, 1st TE=2.46 ms,
2nd TE=3.69 ms, FA 10°, FOV 300 mm x 300
mm, scan matrix 352 X 352, slice thickness 0.9
mm, BW 840 Hz/pix, INEX, 4 min 34s. 1.5T
IZBWTTR 9ms, 1st TE 2.38ms, 2nd TE
4.76 ms, FA 10°, scan matrix 320 % 320, slice
thickness 0.9 mm, BW 380 Hz/pix, INEX, 4
min 7s TdH D IEIRKT TOwmB%E L7z,

cWAT img. OFERWT 2 5 FRERL L 72 MPR
DEEWHGIZ 35\ T & BT IRIEM& O 2 T

subcutaneous adipose tissue

A

masseter muscle

Fig. 5. ROI setting for measurement of signal
intensity ratio with the clinical image

FALELTfEFmRELERD. Fig. 518
TEOICARBETIRIGMAM, BAEEH &L T
THERR D H—7a BN ROl & L7z, 4%
ROI O #5554 S_A, S B & L TUTD
KWICED SIR =HI L, Wi &R TR
oavr 5 A EEHIiL 7.

SIR=S B/S_A «rroovreeeemmrnsaiieenaa (4)

Z T T Steel-Dwass £ % i\ T4 E LR E %
TWERR Y K AEEDD & L.

& R

BHR-1. 77 v b AT W2 E S REE DR
{fi

Fig. 6 iC IP img. @ PVA gel O E 5 #
TIEHALL 72 1.5T 8 XU 3T @ cWAT img.
@ profile curve % 77§ . profile curve T DR
BOKEIH2mm BV F—vTHOaAV 5
AFINE, 7 b 0.25 cycle/mm O P
FIRTOEM G REOEH S #/RL TWwb. Fig.
712 ¢cWAT img. @ profile curve {2 351 Ak
il 4 55 EM/ME 5 S TOK %« OFHHEDZED
O BIRIE A RO/ DA R . 1.5T, 3T &
12 PE /R ORIE & © RO JFRIOIRIE A/ &
<7V, PE J\ &k RO Jla) CZEMH 4 fRRE D
KT L7 (K AEF # /=84, RO FAD
ZEH D REEN K E KT L7z, PE JaozEf]
SEREOIK T 15T TREKR T Th A, 3T
THEHKRESETFLA.
BR-2. 77V LRIV ETAFD
it

Fig. 8 IZ cWAT img. I W CEHIIL 7= 3 &
Boav 5 A OfER%ZRd. SIR_Gd/
PVA I, 1.5T £V 3T DI1E5 5% 18% 5 < &
WHHEEIC LV —EThH Y AEF OB L2
o7z, 15T, 3T & HIT{E AEF # /-8
%, SIR_PVA/oil, SIR_Gd/oil (Z{& L, 3T
TEOBEFEITEFLA. 3T Tid, € AEF %
HAWiz¥4&, SIR_PVA/oil, SIR_Gd/oil 733t
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phase encode direction at 1.5T

2 1.

2 12 -4 monopolar RO + AEF value (0.66)
g > monopolar RO + AEF value (0.8)
s

c

k=

o«

2

s

e

0.2
0 2 3 5 6 8 9 11 12 14 15 17 18 20 21 23 24 26 27 29

position

phase encode direction at 3T

% 2 —&-monopolar RO + AEF value (0.62)

2 bipolar RO + AEF value (0.8)

£ 10 ’

o y.

5 A 2

2 O A
2

® 06

|
\

0.2
0 2 3 5 6 8 9 111214 15 17 18 20 21 23 24 26 27 29
position

AN
TR

0.0

read out direction at 1.5T
—&— monopolar RO + AEF value (0.66)
¢ monopolar RO + AEF value (0.8)

fﬁ\ (\

2
0 2 3 5 6 8 9 11 12 14 15 17 18 20 21 23 24 26 27 29
position

relative signal intensity

-0.:

read out direction at 3T
—&—-monopolar RO + AEF value (0.62)
bipolar RO + AEF value (0.8)

IS
~

relative signal intensity
n
o

- AAADNT
\/ \/X\xll i }A

02 Y A,

00 a b

o.e“m r—‘
A

02
0 2 3 5 6 8 9 1112 14 15 17 18 20 21 23 24 26 27 29
position

Fig. 6. Profile curves of the phantom (2 mm pin section)
Y-axis is normalized by the signal intensity of PVA gel at the in-phase image.

(a, b) Calculated water images at 1.5T
(c, d) Calculated water images at 3T

readout direction H phase encode direction

monopolar RO + AEF value(0.8) at 1.5T |

monopolar RO + A value(0.60) at 1. O T

bipolar RO + A value(0.8) at 3 T
monopolar RO + AEF value(0.62) at 3T_

o

0.1

02 03 04 05 06 07 08 09 1
mean amplitude

Fig. 7. Mean amplitudes obtained from the profile curves of calculated

water images

IZETFL, 15T XV 3T CTav 5 A F2K
{Te -7z, oIz E AEF ORE Tlid, SIR_
PVA/oil i3 1.5T &M% T& v, SIR_Gd/oil
[Z 15T komkElL7. 3TIZHEWTIst TED
WHELXIP O IstOP ICEH$ 5 &, SIR_

78

PVA/oil, SIR_Gd/oil 23 3EiCJA EL 7z,

FER-3. BRIRBICOa YV 5 A F OFFHf
REIR G 350 B iy & B2 T e AL #% o SIR

% Fig. 91277 9. Steel-Dwass %\ /- %

HEHREDORKR, ThbH3HICHEWT3TO
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SIR_Gd/ PVA SIR_PVA /oil [l SIR_Gd/oil
opp(1st)-in
monopolar + AEFvalue(0.8) at 1.5T |
opp(1st)-in
monopolar + AEFvalue(0.66) at 1.5T e ——
in- opp(2nd)
bipolar + AEFvalue(0.8) at 3T |
in- opp(2nd)
monopolar + AEFvalue(0.62) at 3T I
opp(1st) - in
monopolar + AEFvalue(0.62) at 3T I

0.0 50 100 15.0 SIR

Fig. 8. Changes in signal intensity ratio on calculated water images

8.0

SIR
=

7.0
* ; P<0.05

T ; P<0.01
*

6.0

5.0

4.0
3.0
20
1.0

0.0
monopolar RO + bipolar RO + monopolar RO +
AEF value(0.62) at 3T AEF value(0.8) at 3T AEF value(0.66) at 1.5T

Fig. 9. Signal intensity ratio of the masseter muscle and subcutaneous
adipose tissue in clinical cases

monopolar RO + AEF f (0.62) @ SIR 75 T TH DD, 7—U TERBEOEZE/M T
RO FIAMEMICHEDP RIEFINH LD EE 2D

(0. 8) TSIR HPEREICE L -7 (P<0.05). Nniz. ZEESBECK TOEEN 15T LV
Z 1.5T @ monopolar RO+ AEF f# (0.66) STOHPKEL - FRAE LT, 3T Tk
@aRﬁﬁﬁuﬁ<&ot<Fwon. Bo ¥ —DEENPKEL, 77/ FLADOFKE

M TH 5 PVA gel © T*E 73,
1m3Tf1hm&3TfiTﬁﬁ§ﬁﬁ<ﬁ
D, YTV T BB T\W5

% £

& AEF % Hi\/-%5&, PE, RO WjJjm a2z 5 OREN 3T TRHEH TEm 75 7‘:?1)0)&
D REE MK T L7z, 1.6T Tid, PE Jimoze Ezbhle. YTV TROGERT — ) TE
B RREDAE T OEIEI3/NE <, EICRO S a3 g BRI ) 2 XT% LTwa. J-TK
DK TP R E D - 72h, 3T Tt PE FTRIDIK AEF Z# W/ 35&1Cid, ARIFEITY V7Y
T REL ST

AEF (% k-space ® kx TD ‘/773_'!:%’57}/1/\’\71“7A

1.5T T 100

ringing artifact
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PNREATAHZEDEZONS. E£7-, K AEF
DOBENIT DIF S HETERNWETHSZ LD
3T THEMGBEDKTEEGAKE ko722

FICHER 2 TWE EEZ DN, SHICAK
FHEITB VT BFRE DOZ 714 volume data
set % 84 % volume imaging & \» 9 4 {F1Y
TR 233 5728, 3T Tl 1st TE i 1P,
2nd TEIZ 2nd OP # L 7= C & C, Bo i

C Rk ARHEEZE L TeMREEOMELY LD
G < ZFTL & -7 2 &R BRI A
FzlcrE26N5.

SIR_Gd/PVA i1 3T 3% <, AEF O¥2%
ZF7elp oo, THid 3T i3 AEF SRR
ICGAdEEaV FSAMPENT LR T
T, GAIZ X% TilEMa RS 1.5T L0 3T »
Wl &b, STHEWTE ##HL TWA7
HEEZLNS. KAEF ZHWHEE,
cWAT img. OB E I 5av 5
A TH 5 SIR_PVA/oil, SIR_Gd/oil {Z 1.5T
FDHITTIETLA. LHL, 3TIZEWT
mAEF #H W52 & T, 15T LRIZEDOa YV
FSANETHEL. E, KBS RET
D 1st OP O SM:Tid, BEBHE S IO
T5aAV/EFFAFALST Ikl K
AEF Tonboav/ PS5 AFMEFLAKRRE
L LTCoil ® T2*AA, 1.5T T 22ms, 3T T
12ms THYH, YTV /I PREKIND
echo B30 T R4 5 €475 3T Tl
LD, KEBHODHREMET L, O
B 3T T cWAT img. DRI E 5 K
LicizbéE 2 BN/, 3T T lst OP & HW»
7B EICE, TREZ LD FRHALY VT Y
VI RERIC IR B2, K EMRIEOSHEEED A E
L, K AEF Th-> CHEH-BEMEZICxT 5

aVEFIAMPEELLDEEZDNS.

Bipolar RO # HH\W7=%&, 7 I ALy 7 b
DI HIP & OP Tlrxf &7 IP & OP &
misregistration DB E L 5. Z @ bipolar
RO @ misregistration IZ & - T cWAT img. &
cFAT img. O TS5 —IC & % artifact 73

80

Monopolar RO

Fig. 10. Misregistration artifacts using a bipo-
lar readout gradient at 3T

(a) Calculated water image of an oil sample us-
ing monopolar RO+ AEF value (0.62)

(b) Calculated water image of an oil sample us-
ing bipolar RO+ AEF value (0.8)

(c) Calculated fat image of a PVA gel sample
containing 0.3 mmol Gd** using monopolar RO
+ AEF value (0.62)

(d) Calculated fat image of a PVA gel sample
containing 0.3 mmol Gd3* using bipolar RO +
AEF value (0.8)

U7- (Fig. 10&H). Chbo@3rIAvy 7
artifact 28 RO Ji R OWMIZIA A - THN /2D
DT cWAT img. TIEEEIRMR S B % < 7«
D, cFAT img. CIRIEIE S P rE ¢ h & ik
9. 77V FATOSIR ORERHZIZZ D
artifact o & £\ X DI ROLTEHAIL TWw
% EREERIE AR B T H D AR AR
IV EFSASRILAD, EKEBR T 15T
DIE D WHEZICIEMHE & L TORRPE <,

3T T3 7 7/ F A TOBRFT & OFEEIEK
B EREONL T, CORKRELT, B
IRGI-C 1518 ROI O 5 4 /¢ misregistration
IC kB IV 7 b artifact OFFAEDREHAIL
J2SIRICEHESLTWSEDEELZLN. L
L, COERKREHICENTOr I VY7 |k
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Bl 05 7% 043 mm TH Y K ER
BIIAELWEEZS.

3T T 1st OP # /=8 &, cWAT img. D
aVEFSAMRRIFTH LD, KZEHESREED
FEXBNAONS. 2nd OP # W5 2 & TF
ZEIDREE DR ENTRE L 2 5. L L, #H»
T*EDH T echo §iEF 5 ov v 7y v o
Rhe bLFAHAENEELELDL. ZD2DIC
bipolar RO #fH L T AEF # w5 2 & T
blurring O & IEIFHEMICH T 23 F 5 A
FOWENTTRE L /e A, LA L, bipolar RO
OERL, F LU —F4 7 &L T misregistration
IZE 57 IV 7 | artifact BAEL 5720

1.5T monopolar RO +AEF value(0.66)

ErEeltd 5HBCIFERATEZV. K
V= VALE TEEMENA TN TED
¥, FFRORENG O E &3 7 & ORI
TR OMIE D SN 7% M1 & % DIXON &
MUBLETHAH D0, %72, bipolar RO TD
misregistration DfFIE HE#EET 5T LIT &
D, 3T TO cWAT img. D X 575 % &l gt
MA[REIC b & E 2 b B, —F T, bipo-
lar RO C® multi echo D X4 |2 {3 monopolar
RO ICHANTIREROEENIKREL LD E VD
MIELH Y, 413 bipolar RO TOIMEIRD
FIETNEDFEL IN TP THAH D12,
Fig. 11 ICHRIRERE]  HREiREan%)

—
«
=

Fig. 11. Clinical images 1 (follow-up after surgery for tongue cancer)
Comparison of calculated water images using the 2-point DIXON method after contrast-en-
hanced imaging.The coronal image is the original image, and the other sections are MPR images.

(a—e) 3T, monopolar RO+ AEF value (0.62)
(f-j) 1.5T, monopolar RO+ AEF value (0.66)
(k—o0) 3T, bipolar RO+ AEF value(0.8)

(d, i, n) Enlarged images of the temporal area
(e, j, o) Enlarged images of the parotid area
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IRRT A, RETBRIE cWAT img. OIClE#
T, KKK & BiR53 MPR Tdb %. 3T T
13 15T &0 L2 FREDORTE D & < BfBIR
MR L TW\Wb7A, 3T T monopolar RO
+ AEF f (0.62) o (Fig. 11d) Ti,
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We propose the acquisition of high-resolution isotropic volume data by using 3D-GRE with the 2-
point DIXON method for diagnosing diseases in the head and neck region. By using this method, cal-
culated water images can be acquired as fat-suppressed images in a short time, and multi-planar
reconstruction allows observation of multiple sections. The 2-point DIXON method using 3D-GRE is
generally used in combination with the first opposed-phase and the first in-phase. However, high spa-
tial resolution imaging with 3T renders setting the first opposed-phase impossible, so the use of the
second opposed-phase is forced. The calculated water images obtained using 2-point DIXON through
the second opposed-phase on 3T have more residual fat signals than 1.5T images, which cause the
image to become blurry. By using bipolar readout and high asymmetric echo fraction, these issues are
resolved and a high resolution image can be obtained. Bipolar readouts decrease chemical shift ar-
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tifacts by implementing wide bandwidths.
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