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Preliminary study of spine MR imaging using IDEAL technique REN Ai-jun.GUO Yong,TIAN Shu-ping.et al. Department
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[Abstract] Objective: To compare the iterative decomposition of water and fat with echo asymmetry and least-squares
estimation (IDEAL) technique with fat-saturated T,-weighted (T, WI) fast spin-echo (FSE) MR imaging of the spine,in
order to study the value of IDEAL technique in spinal MR imaging. Methods: Routine MRI was performed in thirty-five pa-
tients with various spine lesions. fat-saturated T, W FSE images of sagittal plane were compared with T, W IDEAL-FSE
sagittal images. The effects of fat suppression and the overall image qualities were scored,and their measured signal-to-noise
ratio (SNR)-efficiencies of the proximal vertebral body and spinal cord were compared. Results: In all of the patients,the I-
DEAL FSE-T, WI showed uniform and reliable fat suppression,good image quality and high SNR. The scores of fat suppres-
sion,image quality and SNR measurements of vertebral body and spinal cord was 2. 96,2.9,2. 8340. 28,8. 69+0. 63 re-
spectively on T, W IDEAL-FSE images,and 1.8,2.1,1.8240. 28,5. 994-0. 35 respectively on fat-saturated T, W FSE ima-
ges. T, W IDEAL-FSE was superior to fat-saturated T; W FSE on fat suppression (P<C0. 05) ,image quality (P<C0. 05) and
higher SNR-efficiencies performance (P<C0. 05). Conclusion: Compared with fat—saturated T, W FSE,IDEAL could provide
more reliable and uniform fat suppression,better image quality and higher SNR-efficiency. IDEAL is a promising technique
and could be routinely used in spine imaging.

[Key words] Spinal diseases; Magnetic resonance imaging; Diagnostic techniques and procedures

T IR AG A 2 L T R A B2 W )2
W, 22 B B0 T R AR S AT R IR AR AN
— AP R B D A AR . 2 D ] T R
AR 5] 3k A4S H FT T 2 R A A 48 8 e 5 1 A ik
BT B AR AN BB A S S e R AR T 5 5 . B i
IR SR A X iR 1] 35 1) e /Dy — R A B3k 3 AXUK g 23 5
(iterative decomposition of water and fat with echo
asymmetric and least-squares estimation, IDEAL) %
ARy —Fh 4 DIXON 2K g 43 8 g AR . &
RE 8% A7 R0 v IR 37 A ¥ 20 M 1) 52 i) 287016 3t o K g
U7 53 5 T A R U7 490 40 24 50 AT S S B R 8 1
B7R . ARUTEX IDEAL $AR 5 454 gk £40 F1i% FSE

EZBGL:100048 b IT, Jb I i 725 4 I B 15 24 2 15 R
EHEB N AT ZE A 972—) B, RHeh] B WA, &l B4R R, &=

NS Z RGBS W TAE.

¥ 31 T, W 07 30 ) 8R4 L %) IDEAL $R1E
AR S B A ELEE AT W2 A

M# 5T E

Wi ML 3 B AT % el Jir A1 7 AR o AR L i A A 1 95 451
35 9, ke 8 1, Mg A S ], AR 19 ] 5 A AT A 1R] 4%
BAE 19 ] A A R R4 AT 8 B MEAREE RS R 8 il
B8l A4 17 ] AR 22~84 % L4 58.6 %

MR H#i % %M GE /A 7] Signa EXCITE 3. 0T
HDX i Je 4R 551, R FH Sk S0k £ 26 B B2 AH 45 B 5+
LB . AR B AR AT H O R T T WL T, WL, i 1
T, WL Z R T, Wi 5 41 il 4546 LA ¢ IDEAL T, W1
. WX RARTE T, WI s [ 2 [ 5 (FSE) 45 2 %
FRAR AN RS W 0 A0 IDEAL Jy 35 14 7K 1% CIg 5 4 i)D
AT . &R T, WIDEAL - FSE 2 % : TR



T 2F LR 2011 4F 10 H 25 26 555 10 ] Radiol Practice, Oct 2011, Vol 26, No. 10 1097

2200 ms, TE 85 ms, LB 30 cm X 30 cm, 45 4 320 X
192, % % +62.5 kHz, Z2J8& 3 mm, JZ B IE 1 mm,
WHL 2. FAREEF ] 3 4y 18 Bb A2 AT o AR bR T A 3 3k 4%
PR FIEE BR W4 9 TE 2 102 ms. a8l 4, HoR
Z4IR) IDEAL J 8] 4946 i8] 2y 2 43 12 #. IDEAL
e 5459 4 56 B ) i 8 1 min A 2 K AR IR 7 40
HiEO R EAR L K S AL AR . A Y 50 4 4R
WA ST,

P15 i 017 400 1) 280 2R B P AR o A 5 3 37 A« et 7 A6
A 250 A RS R U 4 3 R A AN RN T R R S Y
T8 BT X G NE 7 4 4 B4R AT 30 B A — 2, 4
3 ok S [ U R A . 0 434 i 7 ROR K 22
BICHEAL W 1 345 i 107 400 ] ROR 22 4R L3R 4012 Wi 5
B2 S As R Wi BOR RA4F . T2 Wi 5 B 52K 53 4048
i A0 S SRR T [ X S AR R T B PR . 0
8 TCIE LW 1 IR G B i 22 SR AL ER 0 12 B 15 B 5 2
Sy 48 R T & RAF -3 /v PR R i 55 .

15 W LU RS PO A« 0 A0 38 10 56 A AR R IO 400 o) K
IDEAL i A Jig 5 9 i 1F o 2 R i &8 E %k [R] — 7K P
HEAR 88 5 50 R A DX 23 ) B O R X (ROD) , £
A~ ROT R 80 MR R A4 FIFH MR L) COPY
BT el W] — 5 8 ROT — g, I &5 5 58
(SIA) A 555 AR HE 25 (sn) . B IE PN Y 5114
I [R]AS [ % AR A W8 LL 1 52 ) 4 38 T o 5 6 19
MR LR . 5 MR L SO HEAR RS B8 (5 5 0mEES
T 5UE 5 AR M 25 Z H (SNR=SIA/sn) . {5 Wt Hb 3%

FE SOM A W L 5 A R S TR Z

f81 ] SPSS 13. 0 Ge i27 B0 %8 B 45 8ok 347 53 A
b B L AL BRI 0 i 80R R Pl A5 R I o DT 43 {5 M
ORI BRI AT ¢ K55, P<<0. 05 W EHF A W&

& R

K HI IDEAL $ AR — Y43 4 [6] B 45 21 K 45 Clg 1
D A B E AL B S AHALAR (B 1), IDEAL J3 31
B MG BT o 2.9, AR SETE (2.1, P<<0. 05)
FHECAT S35 1 25 5% [R) B DE AH AL 1A% 0 4k 2 67 35 Bh 2
WD, 5T E R R DT SR L TR R T
DEAL FSE-T, WI /K }ig 73 &5 )i » g 7 41 1 %R 3412
— BRI TR H LS S A A rh o0 OB 6 R R
AW EEAG O KRS B ORA TS (B 2~4) . g 5 41 1
ROR VA F 320 2. 96, 55 450 3 5% £ 125 I8 17 400 ) 3 4
(1.8, P<C0. 05) M b A W& 2% 5. T, WI DEAL-
FSE HEK ({5 M LR R 2. 8340, 28 45 B 1915 M 1
BUAA 8. 6910, 63, AR LR IR Wi T, WI{R
(HEMRE M LL ARy 1. 8220, 28, (5 MR LL AR h
5.9970. 35, P<C0. 05) AHIL &R A W &M 2= 5. Rl
Tl P53 R BT Vo MM LR LR 1.

i PG AIR Fh T HE 225 1 BB R R R B Y 2 AUR
FURE T - B BN A HE i 7 fie B B B G A 7 kA A

B 1 RAIDEAL #AK— k472 SHILEAL, K- BEMR.ERLEG . AMAEAGRLZESEHZ RS, a) K4E&; b)
REt%s o BARALIR; D Rt



1098 T2 Sz 2011 4F 10 H %5 26 45 10 ] Radiol Practice,Oct 2011, Vol 26,No. 10

%1 IDEAL SR B % % & i 8 1 %

WELR B IDEAL IR Bk

fig s Fp 4 2R 2.96 1.8

B RE 2.9 2.1

He R AZ e o 2 & 2.8340.28 1.82+0. 28

iR ak 8.694-0. 63 5.994-0. 35
7 :P<C0.05

T R RS A L AT A A R Sk 1 B B4 7E FSE
J¥5] T, WL T, WL &8 52 W] & 19 &5 15 5, A B 2 (6 153 0%
A (14 3 7 RN ) B 2 7 A R L g FE B A 4 i A
Fe R AE T, W _E Al LA 2030 0 % 8RS 05 8915 5 A
17 58 R A% o (HR L 7 B 26 0L T N A% 48 19 i
U7 0 44 5 AR LA A5 W A 0 B U A R AR . H AT AR
150 3 W FE HR AL T 7 SR FH ) 2 AR 238 3 438 10 R 3 g T 41
HHEA . AT Y S KRG W5 1 2E 3 55 R A [

2 FSE 53 &% @ T,WI,
a) KA IDEAL 3 K A% B = 5
) 39 4, 3R R Bk 3 3R

K TR AR M T R AL
W JUAT & A RS Al b R
RiE M RH 49 . BWHAE5 A
MAEAIH (BT b) M ERHE
K A ik g s A0 A

B3 MiEikk#4, FSE 575
£Kk @ T,WI, a) IDEAL # K
KA b) R ER BN
a . L3R4 R H P oo
A g Wi 45 5 ¥ ) R Bk (5D, T
DEAL # R & A ZE - %,

4 SMEAER I E B AR L
RJE & %, FSE 53 £ %k @
T,WI, a) IDEAL # K K1E; b)
b AR Ll I
WTEBRANAEESTH I
HDERB L. AERBFXHNYN
RANY E I LI I NS B N
(#7). IDEAL # K & 2 % R 4
JB SZAT 0 % v, BE 5 dp B B A

B4,

FE AT B 1) 38 2 ok i 22 T it 0 9 A 1 i I 1
T ik ofr & 00 45 556 5 0 W05 5 —F ) Bl 00 5% — 30, i iy
Y12 R A A R 3 s e o L L A5 ) S AR bk o
HE Wi L2 R R i R PR 2 B o, IR AS T2 A5 5 A
I35 2 AR 05555 0 B Y . AR M RS Y
SHR P R RS R 5 R 3 1 2 S v SR AR B s K FOV
JE A LRE WA SO 22 . Wi B IDEAL #
A8 A 55w B 37 AN 24750 %ok B 400 1 280 SR A 5
IDEAL A Sy — Fh gl ik 1) = 58 28 DIXON K fig
Iy e % RY . DIXON # R f B F 1984 4F i
DIXON A28 i FH- 22 4 ok o A% 05 v AN W el ik ey
MM SR L R 3 M RE, D= AR
DIXON 7K Jig 43 B BAR 42 AR S 76 9078 & S 45 ik v )i
Jiti JIAE 1) - 180° AH vz [ & Jik ofr » 4 B E — . 0 0 B[]



T 2F LR 2011 4F 10 H 25 26 555 10 ] Radiol Practice, Oct 2011, Vol 26, No. 10 1099

RORAE 3 IR 5 REE W EUR(F B & Ab #53
TR KRG 7 A AH LA S 8 0 AR R v KR g 7 Y
AHAL gl AT UG 3] 2 & K i &R H S A g D i
8o X —HART] DL v R 37 0 AN 35 59 VAT ok 1 5
T WA b R K B S KR A B R . =
FOE RN 3 A [E b el — AMME 5 5 & 5 SE/
FSE J7 51 2R 4 i i [8] A1 5] 53 PR A4 o 0 Bk P 3t Ao T 3
MES W . AR ERVALE = Sk K e 2 8, oK
JI 4 125 10 R B O B ML 2 1 K R IR D 1Y 5 1L DA Bk 2
BOOREMAE . — DR FE WK B AT
IF KRR 7 A5 5 0 B it S AR 58 4 SH S5 M 38 S IX
S R OR AT LA 115 W LG W R AIKT . T IDE-
AL ER AR5 5 RE MW B ] S A n/2 +ne(n=1{F
RREHO L HA AT 5 R 4R 19 DI B8 B 18] 75 — 27/3
2m/3, g Ab BRF R R % A e/ R AR L AT DA
WEAT 2 B K A Fo (90 R v] DL ARG i K G 3 88 . BJR
FAEXS FRMER AR L 7E 3 W [ iz APk B e M, o T
PRAIE S5 J5 1% 4 5 B 1) i PR 6 1% SR 4R I ) A — m/
6.1/2.70/6 BF&H —Tn/6.—xn/2.7/6, BRI LI
WAL 5t 3 ALK IR 43 25 R A DR IR 2 85 1 15 5 i B
2 LR G AL 52 BRI T K NR o3 VIS | DI 4 FE A8 AT
PEXT KNG o 85 0y g i . R B, 38 3 5 b BRI TR
AT LA 2 8 A [ AR 7 R R B AR A7 R B IDEAL
— AT AR B KR IR W36 g 14 [ AR AL R 0
RABBLAZ

E A 15T £ U] IDEAL £ AR 0] LS 45 2 Fh )y
FLL100 [ e 1% (SE) VBRI B E R (FSE) (a2
HESIF 5] (SSFP) (i AHH B[] 3 (GRED . m] LR F
T, WL T, WIL BT 7% & AL& . IR 78 280045 3] 1 6
. PAMERBFSE B8 IDEAL a] L vE iR 4 )@ 45 A4 /Y
SO AR AT R GF 00 i A kR W R R A
AR FRATA AT R AN AAE & SR A T BT
T3 ANE R B 4 A O d A A R A 285 4 5E X
S W AN S E LT . i T IDEAL R #B g
AT 58 3 19 Q5T it AT 47 00 g i R ROR . RS A
PGSR BUA L IDEAL FR 5P /e [l T, WI
g5 T LASRAG ¥ 5] — B0 AT 5 IR D7 0 R RCR SR
TR0 A AR LG RT3 B R A PR B A R R R
LU0 T LT 1) B U A0 o A5

299K R M IDEAL — YA AT LAAS 3 K48 g D5
D HE 5 L K g 0 [ A AR A LR SRS 4 Fp
B . BEIRAHESE ) B s A2 [ A AR (H 2 FRATT 3R
75 14 TR0 AE 7 (145 B Sk 0 20 T A2 60 B8 PR 5 L TRR T o
KM TALG 0 T, WL [6) A1 47 B8 A 7T ge & L Sy
T, EI& X nl DL A g e IR 49 46 0 22, 9 4 F
[E] .5 T, AR, A I WE B0 E R — W

WEFE . XTI 3 Bl AR A i X 45 i A2 1) 12 B
DU LB K NG 53 15 245 MR s A 2k 20 D7 T2 AT
S e ik — IR J5 1

IDEAL AR — > 22 2 2 3714 5[] B 38
NN T AT FEO BK G 03 85 Bl R 3 R
B 155 - 140 T i) 2 [) A0 25 30 A0 3R 30 3% 4 A ik
1 3 4. DITERY SCRRIR =8 1. 5T Bl L 41 i i (]
75 5~6 min, FRATHIBFFR BRTE 3. 0T bl T HAE
BRI S 8GR 8] AT AP i 48 3 min 2647 [7] i £
FF T RS 1 107 400 ) ROR A0 R 5 & . T HL L IDEAL
A RL— YR AT 4 B AR F BB A D7 S T
S35 BEA JRAG I T] S 10 2 45 0l DAL I o 314l P[] AN
BRI IDEAL R R .

82 IDEAL J&— M REGS A R0 v MR % 53 1) AN 12
P o FR A4 5 T 5 B 5 40 A ORISR AR TR
o 748 ) T IR AGE A TP AT R B 4 O T

SE Wk

[1] Reeder SB, Pineda AR, Wen Z, et al. Iterative decomposition of
water and fat with echo asymmetry and least-squares estimation
(IDEAL) :application with fast spin-echo imaging[]]. Magn Re-
son Med,2005,54(3) :636-644.

(2] HBIED S, EH . R A AR RIMI. dbat: AR ZERE
HBEEE 2007, 188-189.

[3] Dixon WT. Simple proton spectroscopic imaging[ ]]. Radiology.
1984,153(1) :189-194.

[4] Glover GH. Multipoint Dixon technique for water and fat proton
and susceptibility imaging[J]. ] Magn Reson Imaging, 1991, 1
(5):521-530.

[5] Glover GH, Schneider E. Three-point Dixon technique for true
water/fat decomposition with B0 inhomogeneity correction[] ].
Magn Reson Med,1991,18(2) :371-383.

[6] Rybicki FJ,Chung T,Reid J,et al. Fast three-point Dixon MR im-
aging using low-resolution images for phase correction:a compari-
son with chemical shift selective fat suppression for pediatric mus-
culoskeletal imaging[ J]. AJR,2001,177(5):1019-1023.

[7] Ma J,Singh SK, Kumar AJ,et al. Method for efficient fast spin echo
Dixon imaging ] ]. Magn Reson Med, 2002,48(6) ;1021-1027.

[8] Pineda AR, Reeder SB, Wen Z, et al. Cramer-Rao bounds for 3-
point decomposition of water and fat[]J]. Magn Reson Med, 2005,
54(3):625-635.

[9] Reeder SB,Markl M, Yu H,et al. Cardiac cine imaging with IDE-
AL water-fat separation and steady-state free precession[]]. ]
Magn Reson Imaging,2005,22(1) :44-52.

[10] Reeder SB,McKenzie CA,Pineda AR, et al. Water-fat separation
with IDEAL gradient-echo imaging[ J]. ] Magn Reson Imaging.
2007,25(3) :644-652.

[11] Murakami M, Mori H, Kunimatsu A, et al. Postsurgical spinal
magnetic resonance imaging with iterative decomposition of water
and fat with echo asymmetry and least-squares estimation[ ] ]. ]
Comput Assist Tomogr,2011,35(1) :16-20.

fcfe H B3 :2010-11-26 & 18] H 1. 2011-04-12)



