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BEOHEZEY ORELTE LT WTNn
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Z ® CHESS ‘E% ZEBIEMESDOHEZERD O
FERIZ 72012, AMAEKEIZ CHESS Hi{g:
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NbsH. WEIET W E L THlEh, &<
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59~ UL Sat Pad i3EfliCd 5. KIZ,
FMICFRACELHE LT, A KEIRE
HEDOEFICECTHERTAREDFET
%12 L LA A KT T i RIc s v
TEHESAREL THZE T AARM R ZICT<S
TR BRI B2,

%2 T, EEOKRANRLL, 5> CHESS %
Ik BEESOHEZED A2 5 LR TE
LIRS LT EK CK) 28 S 7ct9~17),
KiZZOF & MRIUBRG THEM I 5 C L2 R
THAIZDIZ, RIZHOD TSy FOBRRICL T
FHIN/. Zhid RSy P Zo4KBTC
NETICWL DOPOFER R IN TN AH1~2D,

AfTix, 2Ok /Xy FiIt>WT, CHESS
R dEE S AHE, MENOIGH, KRy
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Fig. 1. Generation of magnetic field inhomogeneity, and correction us-
ing a rice pad. (a) Image taken with the knee extended. The fat suppres-
sion effect was good. (b) Image taken with a sponge in the popliteal
space and the knee flexed. Lingering fat signals are present (arrow). (c)
Image taken with a rice pad in the popliteal space and the knee flexed.
The fat suppression effect is markedly improved.

BTH5. £/, TOAKOBALIRIZI K
Ry FERFRESTHZ LICLD, AMECHEET S
M O RS 2 D F A 4 5 22 5% AR O JR T i
SO2Mis B EMNZ 5 LR EEEDH
Th5. T, K-> THHT 5.

JEm R L /2 E CIRIRIESOM 2 50 2
N D, BEICIRSIAY—3FEL T
WweEEz2o6n5 (Fig. la). RICERZE &
75 EIE, BEICEBESOHEAED AL
NHT b, a5 2 & CTREOZMIL
FlheREI®EZLDEE2BN% (Fig.
1b). L2L, kN FEBEEICHALZLD
BEMEEOE2ZEO AR S Nx\w (Fig.
10). $%bbk/ Sy FidBIEEOLE %
Z2TV5HDEEZOLND.

KNy FORR
CHESS H{{EDHRITK/ Sy F a4 57

B, BEORETTOEEMHHTRETH S
Y, STIR Tid7 < CHESS i il tX 5 C
L, MRESAEAWT &, 2 LA LHIC
Hzslk, KESOBREVPBELHTHAH &,
ThsbH. HICHHEETS.

1. BIfEOXE CHTH W5

K%y FOFEZ, BAEFHL T A2EET
FIWEFTIJRETH S, 1.0T B LU 15T %
3.0T C& RIEFZIGHFMEIR R 2D 5 & OFE
DEINTWHDT, BERKTHAINSIZ
FAY OB WEEREORBE THATIETH
BN SRR T S 3.0T ICk\W\W T,
FERE A A R T IT ) L C BT 2 Be il b 4
BEOSNTWAT LB, 250 L OHAL
ICTCHHFHT AT ERTRETHAD. T,
% DWEET, FIkE4IREALICR LT, BiF
TEEHNEIEGR 2G5 C EATETH L LE 2
LTHAHD. RIT, BHOT 7V r—va /i3
RETHH &b, fEkDO MRI & % HH

201349 H 12 H=H 2013410 A 2 HELGET

ARIEERI  T606-0851 Hi#mi A X TIBHEOARNT 46-1 EFREAOIIER FE
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TRBHEEL A7 DICE Y% 3Tl
Wk, mEDREDH B2, Lo L CHESS
EPFEHTE 50 THNL, DL D HRAR
FELEL x5,
3. BEErtxwy

KNy F2LIEMREESSRREEL TV, £
DOIEHIE, BEMERTH HKOBEREEEIT T2 E2
e 0L, @AFHOAKHD MRI #EETHW
LN B AF v ETHEBGISREZ 1O TH
8. REDEDODA A=V T OHRENBH
LD MR EHEREL TV ERESIN
TW52) ., /=72 L ultra-shortTE O —4 v A
BHERAL/CBETIERICEEERESE LD
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4. %7, fHEICHZ S
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MiCThHhrl L Thh T/, 1FLUEREBL
HRTHHEHATTETH D, xS H0HE
B, FTx Oz Tid, BEICHERT LR
IFVV/ELEORNNy FIZ1IFEEREL T
H0%, MWRER LUK T 574 EORMBEIEAL T
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BLETHHD.
5. WIRB LUK E SORENES
KERITFED A LT, ko KEX
HHRREHRICKETETHLI L THA.
INGIk-OED, FRIZSY FOBIRRE AEKD
BIRALICE O™ THER T A Z EDAETH 5.
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% (Fig. 2a). CO%E, Ny FORRITRED
IR+ 5D T, KELER IR TOMH
BREETHS. RETREOTICEL & AKOE
ATy FREEL TLVgR%2 R4 (Fig
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, BB GITIG T TNy F 2 E T 28
#%5.£%%ui,%ﬁulh%ioﬁﬂv
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R TF UV VBEOETIER L 72/%y F T4
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HHBEEOTHIEIONIVESL T, LOES
EmWweFEzbhs (Fig 2d).
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Fig. 2. Examples of using a rice pad. (a) A
polyethylene bag is filled with rice. (b) A rice-
filled polyethylene bag is placed at the popliteal
fossa. (c) Nylon stockings filled with rice. (d)
Using rice-filled nylon stockings, a good fat sup-

pression effect can be obtained in recessed
areas, such as the neck.

Ny FIZ1EZ2FICIZh6d, W
MHEHFPE BN 5 DO THIUTEEE O M2
b Lnzmw (Fig. 3). mFIIHEMELTE
KRTHHZ &6, —HOLADFEH TiE ks
AN—=T&EIp\». FITRPIEIE NNy F
FERL CEREDE S Z & CRIFRERAE
Tw5 (Fig. 4)16.17),

WGHEH T L1C, HENT/ Sy FORESEB L
UBBEOREEET L T DRI WEEZ BN
B BREND, BB E O TR
LHEHT LAV RELTEND, BHONR
YD EC LI TH06ThS. BVt
20T, BY-0c Ny FAEB L b BIT
IAERDPE LN WAEEESAE V. EE LI,
WERBHRERICOWTO/y FOKE SCEE
TTEIS, 7 ) OFFTER ARV ER L 7.

BREADIEA
CNETOWIICIT ARG % & LT3
- BN - MBI - mFE - BEE OB
ThNTEY, BIFA#EREETH L9713,

Fig. 3. Rice pads of various sizes. The size and
weight of the individual rice pads are as fol-
lows: (a) 27 cmx 25 cm X5 cm, 3650 g; (b) 9
cmx8cmx2cm, 150g; (¢) 35cmx9cmx3
cm, 850g; (d) 48cmx11cmx4cm, 2800 g.
The pad in (a) uses a polyethylene bag. The
pads in (b), (c), and (d) use nylon stockings.

Fig. 4. Arrangement of rice pads. The rice
pads were set in the order a-d. (a) The large
pad (Fig. 3a) is set on the bed and hands are
placed on the pad. (b) The small pad (Fig. 3b)
is set over the thumbs of the two hands. (c)
The cylindrical pad (Fig. 3c) is placed such
that it spans the thumbs, index fingers, and
wrists of both hands. (d) The long pad (Fig.
3d) is bent and placed on the exposed lateral
portions of the hands. The four pads are ar-
ranged in combination to completely cover the
hands.
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% 7o CHESS ¥:1C & A IR HIE R O g O A
w59, JEHGRREROTEREFN B fHIE S
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L8 ZOFETIE, FOLDICLTKNSy F
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BRI > MRI #ff CIlIBEE A1+ 5 C
L2 1 v anterior cruciate ligament (ACL) &
ZWBE A A B 530, X BT BRI 5
O A 8O E O -G I BEIR A RS
W23 s L CHESS 2Dl ¢, %
JEHAIC L TR L 7286, RIS Ol 2 &
DBFETHI ERFEBRINDY. ZOXK
ELT, BEICAR VDB ANDS LD K
Ny P AND ERIESOE AR it
7, RiFxE&rBEons5 (Fig 1).
2. BRI kOB
INOEREEFIAKENC T L TREHL T
THHMEVELY L Th5H T 8, BRUBSHO

DOANIMETRY Y s v 7 Lkidhnidix
iz nWZ &b, Mgy CHESS ¥EIC X A gl
MH OB —EDRE ST WL TH 5. HIC
I BE ISR A D 7= DITAFRALAS T X To Wi
DENICHFES SH. T TRO LDy Fa
BHETHI LI > TRFZEBRIE NS
(Fig. 5).
3. WFIR

BIEi Y w<Ficxt L ¢, MRI#{Hd 5
LI LD, BHIORELHERIC & A2 % S
ICEH26N5T ENAMLENTEDY, B
IFHFO MR L DFHIi S N5 Z EH 5N,
L2 LWFOFMA L O EHTH S & OHED
FAET 5%, FF OB 5 L0 S iFRk
BB L7207, BRI O FfE & A O H
BV IRLEMTELOTHIATH A.
CHESS &% i L /=% Ti, H#xFOF
RIC & > TGO — D784 L TR IS
RORRLHEGL 2 EF LN AR B 5.
CNTIE, &SI N/HTEEEE & IER B

Fig. 5. Placement of the rice pad in the elbow joint and shoulder joint.
Images were obtained with and without the use of rice pads. (a) Use of
the rice pad for imaging the shoulder. Images of the shoulder without (b)
and with (c) the rice pad. (d) Use of the rice pad for imaging the elbow.
Images of the elbow joint without (e) and with (f) the rice pad. The im-
ages obtained using the rice pads do not exhibit lingering fat signals (c,
).
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FLELICRBFERLREANDB O <%, 1E
e 7 RAESTAL ORI A INEE & 72 A THAH D . F
U o= F MR ) U< FOETE - 1GIF
S - B RO ) N IEREIC 7 S A REM: 28 B
5.
2T, FORRICADER PSS EIE Y
ROy Frilagbyd THEAT MG DS
NTEY, BHLVETHAMFICHL THE
IF 7 RE RIS R B 5 TW 51917 [
WIBIC B 58y FOREOHIL Fig. 4 TR

LTWAR, COREDOTERELTE, WF4e
KRy FTELICES 3L BAA, FO
EICEE ST 58y Fi, Kx < AN THE
B FRLT A & ThAH. ¥nbd, Ny F
ICANSKROREE VR ThIE, KOEIIC
FoTRILEL LD L5 ETRAIELIEDS
270, KOBEIZELOBATET, R
HOREPEL B0 6THA.
COEDIT/Ny FORIKRCELE % TRkT 5
LT R, —197 MRI 2@ 1235\ T BN

Fig. 6. (a) Fat-suppressed Ti-weighted images of both hands using CHESS without rice pads.
Coarse fat signals remain in some areas. (b) Fat-suppressed Ti-weighted images of both hands
using CHESS when with rice pads. A good overall fat suppression effect is evident.
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Fig. 7. Comparison of images from the same subject. (a) Sagittal T2-
weighted image. (b) Sagittal diffusion-weighted image without rice pad.
(c) Sagittal diffusion-weighted image with rice pad. In the image ob-
tained without using the rice pad (b), there is significant distortion (ar-
row). In the image obtained using the rice pad (c), there is an obvious
reduction in geometric distortion (arrowhead).

BHEOMZE DOV VEBREELNSLC L)
5, RIEWEOBERKBE R X OFE RN LT
it % 2% < Ok THATE 20D H
D, B U< FOZMNIC MRI 8 5 ICEBR
TEhprb L\ (Fig. 6).
4. SEEAIC 3500 4 PLB T (%
PEECEAENGE, BOFHM 7210 Tz < HRED
FERHICLRERD L%, LrLEBEHOFTTL
MO O T H5AIE, EPI (echo pla-
nar imaging) % (i F U 7= 5 E0R 36 i 5 &
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RIEAPAEL T, ZWAREC 5 et A b
539, ZZTRO X DICHETFIZ/ Ny Pk
DB EDICEETHT ETRIFLEEIED
n5® (Fig. 7).
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ERPSVELTWSBY, %7z, BB
FTHICHY - TE, Fxastt TN,
SRR TESGN TR Y, BT LICHERT
EDHDEDDOBHABNETHAD.
2. NSy T

KLSHC & DO EI A EHTE S0
WCORR DRI N, NERPEHTESZ L
B|EINTWAHY. ZOWIRIL, BEOIE
IR R %, kORI hEHEFD-
Ny FTHFELIZEVWSHETHS. KDL
LENERPFERTELI L0, BOFEYL
FHTE A2 LNEV. KL/PNERIT LI
TASATELSEATWAS., TASATSEE
L a—V AR —FRLFHCTH L FROLNES
HHEDPDLNIE\.



K%y FIC & 2 IR G o &

EHVYIC

CHESS (kDRI E 5 DM 2 B D & RiE$ 5
72OICHWONS [RS8y F 1 ICoWT, HEifg
EESE LM, KNy FORE, HAEND
JEH, 7%y FORER LI OV TR ST
7z72\7=. MRI #& O 5 EAL 2 4, 3point
DIXON 7% & 031 L\ RIS 233 12 4
UL, WIFNKRNNy FREIANECR S LNk
V. L LM CRIBECh D REFRSRAES
NAZEPD, O LELLEBHEHINASTH
5. ZIICRRLIAES, HEOMAICEIC
VO EDRBNTFENTHS.

X [y

1) Dixon WT : Simple proton spectroscopic imag-
ing. Radiology 1984 ; 153 : 189-194

2) Bydder GM, Young IR : MR imaging : clinical

use of the inversion recovery sequence. ] Comput

Assist Tomogr 1985 ;9 : 659-675

Haase A, Frahm J, Hinicke W, Matthaei D : 'H

NMR chemical shift selective (CHESS) imag-

ing. Phys Med Biol 1985 ; 30 : 341-344

4) Keller PJ, Hunter WW Jr, Schmalbrock P : Mul-
tisection fat-water imaging with chemical shift

3

Z

selective presaturation. Radiology 1987 ;164 :
539-541
5) Bley TA, Wieben O, Francois CJ, Brittain JH,
Reeder SB: Fat and water magnetic resonance
imaging. ] Magn Reson Imaging 2010 ; 31 : 4-18
Delfaut EM, Beltran J, Johnson G, Rousseau ],
Marchandise X, Cotten A :Fat suppression in

6

N2

MR imaging : techniques and pitfalls. Radio-
graphics 1999 ;19 :373-382

7) Anzai Y, Lufkin RB, Jabour BA, Hanafee WN :
Fat-suppression failure artifacts simulating pa-
thology on frequency-selective fat-suppression
MR images of the head and neck. AJNR Am J
Neuroradiol 1992 ; 13 : 879-884

8) Khanna S, Crues JV 3rd : Complexities of MRI
and false positive findings. Ann N Y Acad Sci
2009 ; 1154 : 239-258

9) Eilenberg SS, Tartar VM, Mattrey RF : Reduc-
ing magnetic susceptibility differences using lig-
uid fluorocarbon pads (Sat Pad) : results with
spectral presaturation of fat. Artif Cells Blood
Substit Immobil Biotechnol 1994 ;22 :1477-
1483

NIEFHWE, SRR, BEBG - EEsROE
HEIE &GOS SatPad IZ X 4 RIS O
1E. BRERRE 1995; 15 :55-60

EIEL, %I 1 - S MRI 5 LU MR
angiography IZ 3513 % EE [A]_F O A —SatPad
(N) %\ 7- KM . Innervision 1994 ;9 :
77-83

Smith DK, Wright J. Water bags : an inexpen-
sive method for improving fat suppression in MR

10

=

11

~—

12

~

imaging of the extremities. AJR Am J Roent-
genol 1994 ; 162 : 1252-1253

Moriya S, Miki Y, Yokobayashi T, Kanagaki M,
Komori Y, Ishikawa M : Rice pads:novel de-

13

g

vices for homogeneous fat suppression in the
knee. Acta Radiol 2010 ;51 :175-178

Moriya S, Miki Y, Yokobayashi T, Yamamoto A,
Kanagaki M, Komori Y, Ishikawa M : Rice and
perfluorocarbon liquid pads : comparison of fat
suppression effects. Acta Radiol 2010 ; 51 : 534~
538

Moriya S, Miki Y, Yokobayashi T, Yamamoto A,
Kanagaki M, Komori Y, Fujimoto K, Ishikawa

14

N

15

Z

M : Improved CHESS imaging with the use of
rice pads :investigation in the neck, shoulder,
and elbow. J Magn Reson Imaging 2010 ;31 :
1504-1507

Moriya S, Miki Y, Kamishima T, Kanagaki M,
Yokobayashi T, Ishikawa M : Fat-suppressed
MR images of both hands obtained using CHESS
can be improved by rice pads. Eur J Radiol 2012 ;
81:2318-2322

Moriya S, Miki Y, Kamishima T, Miyati T,
Kanagaki M, Matsuno Y, Yokobayashi T : Lin-
gering fat signals with CHESS in simultaneous

16

g

17

—

imaging of both hands can be improved with rice
pads in both 1.5T and 3.0T. Eur J Radiol 2013 ;
82 :1458-1462

Moriya S, Miki Y, Yokobayashi T, Kanagaki M,
Komori Y, Fujimoto K, Ishikawa M : Rice pads

18

g

reduce geometric distortion of echo-planar diffu-

165



HmEERE 33%4 5 (2013)

sion-weighted images of the cervical spinal cord.
Magn Reson Med Sci 2011 ; 10 : 65-69

19) KRHEF, Fbest, dERsckE, ARBE, &£
PEEIFIRN, SUEFREE : S MRI SIS 5510 5k
SatPad O H#%. ABRESRFTE S HME
2011;119:22

20) BREE, BENTF, WIRETF, MREBE,
THERZE, W, FERIREE, MR,
&, SR W \THEE MRIIC KT 2EE
i) D F A~ W W5 R % Hp i ~. PPRRIR
FRIRR A Rl 25E 20125 50 : 54

21) e A, BPHERL, RY ¥, KME, W
&% — : Tailor-made Sat pad #FI/H L 7-JgHH
MWHDRICOWT. HEREESRFM L
2010; 116 : 21-23

22) Kuznetsov OA, Hasenstein KH : Magneto-
phoretic characterization of the plant gravity
receptor. In:Hifeli U, Schitt W, Teller ],
Zborowski M, eds. Scientific and clinical applica-
tions of magnetic carriers. Rostock : Springer,
1997 : 429-444

23) Kondrachuk AV, Hasenstein KH : The effects of
HGMFs on the plant gravisensing system. Adv
Space Res 2001 ; 27 : 1001-1005

24) Arrighini GP, Maestro M, Moccia R : Magnetic
properties of polyatomic molecules : magnetic
susceptibility of H,O, NH;, CHy, H;0,. J] Chem
Phys 1968 ; 49 : 882-889

25) Ma J : Dixon techniques for water and fat imag-
ing. J] Magn Reson Imaging 2008 ; 28 : 543-558

26) Barger AV, DeLone DR, Bernstein MA, Welker

KM : Fat signal suppression in head and neck

imaging using fast spin-echo-IDEAL technique.

AJNR Am ] Neuroradiol 2006 ; 27 : 1292-1294

Krinsky G, Rofsky NM, Weinreb JC: Non-

specificity of short inversion time inversion

27

—

recovery (STIR) as a technique of fat suppres-
sion : pitfalls in image interpretation. AJR Am J
Roentgenol 1996 ; 166 : 523-526

Robson MD, Bydder GM : Clinical ultrashort
echo time imaging of bone and other connective
tissues. NMR Biomed 2006 ; 19 : 765-780
Ishida N, Naito S, Kano H: Loss of moisture
from harvested rice seeds on MRI. Magn Reson
Imaging 2004 ; 22 : 871-875

30) Benjamin M, Bydder GM : Magnetic resonance

28

=

29

=

166

N

~—

Z

N

g

N2

~—

imaging of entheses using ultrashort TE (UTE)
pulse sequences. ] Magn Reson Imaging 2007 ;
25 :381-389

Niitsu M, Ikeda K, Fukubayashi T, Anno I, Itai
Y : Knee extension and flexion : MR delineation
of normal and torn anterior cruciate ligaments. J
Comput Assist Tomogr 1996 ; 20 : 322-327
Arndt WF 3rd, Truax AL, Barnett FM, Sim-
mons GE, Brown DC : MR diagnosis of bone con-
tusions of the knee : comparison of coronal T:-
weighted fast spin-echo with fat saturation and
fast spin-echo STIR images with conventional
STIR images. AJR Am J Roentgenol 1996 ; 166 :
119-124

Yoshioka H, Stevens K, Hargreaves BA, Steines
D, Genovese M, Dillingham MF, Winalski CS,
Lang P : Magnetic resonance imaging of articu-
lar cartilage of the knee : comparison between
fat-suppressed three-dimensional SPGR imag-
ing, fat-suppressed FSE imaging, and fat-sup-
pressed three-dimensional DEFT imaging, and
correlation with arthroscopy. ] Magn Reson
Imaging 2004 ; 20 : 857-864

@stergaard M, Pedersen SJ, Dohn UM : Imaging
in rheumatoid arthritis-status and recent ad-
vances for magnetic resonance imaging, ultra-
sonography, computed tomography and conven-
tional radiography. Best Pract Res Clin Rheuma-
tol 2008 ; 22 : 1019-1044

Sugimoto H, Takeda A, Hyodoh K : Early-stage
rheumatoid arthritis : prospective study of the
effectiveness of MR imaging for diagnosis. Radi-
ology 2000 ; 216 : 569-575

Tamai M, Kawakami A, Uetani M, et al. : Early
prediction of rheumatoid arthritis by serological
variables and magnetic resonance imaging of the
wrists and finger joints : results from prospective
clinical examination. Ann Rheum Dis 2006 ; 65 :
134-135

Kamishima T, Tanimura K, Aoki Y, Kosaka N,
Shimizu M, Matsuhashi M, Fukae J, Kon Y,
Terae S, Shirato H : Simplified approach to MR
image quantification of the rheumatoid wrist : a
pilot study. Skeletal Radiol 2011 ; 40 : 65-74

38) Demir A, Ries M, Moonen CT, Vital JM, Dehais

J, Arne P, Caille JM, Dousset V : Diffusion-



K%y FIC & 2 IR G o &

weighted MR imaging with apparent diffusion % 1E, WA g5 H Magnetic Reso-
coeflicient and apparent diffusion tensor maps in nance Image O/-HDORY AF UV VR — V%
cervical spondylotic myelopathy. Radiology F W7 AN — B B B ORIE & sh R OB
2003 ;229 : 37-43 . BRHAEEE 2013569 0 71-79

39) Thurnher MM, Bammer R : Diffusion-weighted 41) Moriya S, Miki Y, Miyati T, Kanagaki M,
magnetic resonance imaging of the spine and spi- Yokobayashi T : Flour pads : devices to improve
nal cord. Semin Roentgenol 2006 ; 41 : 294-311 CHESS fat suppression. Magn Reson Med Sci

40) W ORIE, ENFRE, BL % REEE & 2014 (in press)

Rice Pads: Devices to Improve the Effect of Fat Suppression of CHESS Images
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The chemical shift selective (CHESS) method is often used for fat suppression in magnetic
resonance imaging. CHESS has several advantages, including versatility, quick imaging, and ap-
plicability to contrast examinations. One disadvantage of CHESS is the lingering fat signal generated
as a result of nonuniformity of the static magnetic field. To overcome this drawback, some research-
ers have used pads made with polished rice (rice pads), a simple method in which rice pads are
placed outside the area to be imaged. We describe ways to improve CHESS images, characteristics of

the rice pad, its application to imaging, and methods of placing the pad.
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