RS VR HE RS
—Ha i #PiH) fast spin echo & T2 5EIHEHRIC X 2 RHili—

Fim R, B2 &Em

KR ILBRAIR X v & — Bt iR

FL®IC

FAE, EREEOKRICKT AHFHEETEED
BEB IUCERBERORZKNL, BERMICZOE
ERAHELTETWA. ERFHINTE
spin echo (SE) ¥ Tz siE &1L, RRWE A
BECBEONAT LB, BERBEFHEEED
DUNCLATH 55, BERFHSE S, #bE
MOFREPRETH - 720, FECMEHED
PREhIZ L 5 motion artifact 8 EH TE W&
OREAN D - 7-. T L fast spin echo
(FSE) ik T shfAEGL, @H O SE & T2 8
FE G & L TR IR 28 echo train HiC
REF L TKRIEICEHTE, CORDRERD
T FAEBRICEDA LD E LTERICER L
20BAHVH, RIFABOBEBESSE LV
SREMBBH. —F, BHEERE T T2 mHE
BIZ B\ TR & DRI L OB SHED
EPNPNIVEREL, BHOREESREOH
BB, RESEEgEEAZ 2N LE
LTS, BRHMEIEG A HEFINTE
7=. 4&ME, # 413 FSE tk T2 isiRE &I ig s
WMHE D7z D7V A T &R A 72 B B B
fast spin echo (FS-FSE) #:1C & % T2 58 58 &
BrRiEBEEEEEOZMICGER LT T0F
FAtE & RIRE R AR L7z,

HRE L VHE

ST, 1993 F 11 B 5 1995 425 A O
WERESHBA L TR, EBNEHEEEVE
RIERCE G EEbN T, Y¥Hgkic T MRI %
ffTE N/ 21 6 (BHE10 61, ZH1141),
FERL 3872 5% (P 55.85%) TH5. FFE
TFE 8 B, Mg 6Bl B, BZiRsE, KBF
BE2H, tEBELIAITHES. D5 L
BREIRERMOBIT I N/IHFED 2 flx kv
72 19 FNITIRRFER O FHIIC & 5 EBFERY 7o tR
BB INTVS. 2HTIEFMC L VEBE
DMBEN B PRI N TS, Ei, 24
IC MRI ff7H{#% 2 BRELIICE Y VT 757 4
BT I N T 5. T Magnetom
H15 SP (Siemens, Erlangen, Germany) T,
FHEROFR®E A VEMA L. £fNCERHE
B L UERHEO SE Ty shfEE:, FSE T: &5
Hif L O FS-FSE T2 sheHE & % /T L7=.
5 NCILER AT L CEREORIH T3
FEHELELN WA, TiBABEGITE DK
LK TR=500ms, T 2—kKfE TE=15ms
DSE®IZLY, &EEH L L TGI-DTPA 0.1
mmol/kg # &Pk 5 L7-. FSE T2 38
2 X LTl TR=4000ms, £Ez%) TE (TEefl)
=103 ms (F# TE 165 ms), echo train %7 7,

F—TJ— F MRI, metastatic spinal tumor, fat suppression, fast spin-echo Tz-weighted image
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& T o —fHf§ 20.6 ms & FH \, matrix size
256 x 256, field of view (FOV) 350 mm, A5
A ABE4mm, A5 AT, A54 AR 1
mm CTHE L. FSE XL ZRFITHEW
TE OEEPEGBBRICES T 5 LEEHEL
PEL I HDT, & TE 2086 LoD
TaEFWE. 2O FSE NV A RFNC g5
DIz, KILREEEE O Ba R OS8Rz £l
2 ¢ N 7z offset B L 300 Hz © 477 AFI RF
PIVAEENIE LY. BREEEISH UL R & FSE /8
ARG & ORIT spoiler #RET5H Z & TH
LR AR X BT, BIHIshRB X I
BIFICz 5 X512 L7z. FS-FSE &k T2 5458
BD/SNIARFIOBE R Fig. 1LICRx7. FS-
FSEE T MREGHRIC L A5 NERHIZT
FSE & T sREGR L AU 4 5 19 B TH%.

FSE ¥ T isfE &I xt L C FS-FSE & T2
FAEBRIC ST, RWEAEAEE, EFEFHIC
ST ARETOI Y 5 A FORERN R LA,

BLOREOLHBRDHELOMEIRICED HN
7o DEFHEEOER R E, WEOWT Iy

o 90’

_A Il

BROLNISDEREHEEDOR L& L, JRERB
WG, FSE ¥ T: MfABEGIC TESORE
WEEH N 5D FS-FSE #: To shREERIC TEE
B VRETBETE S SDERHEDR E
& LTHE 7 R L. 7220tk \nT
BYVFITST 4 EOHB LRI/,

] £

BonkErEE A TablelitR=9. FS-
FSE T shFAmER T2 7 61 (33%) ICHiHEED
ZWHzEER, 146 67%) TS
ATOEFICEBREOFERHFE LD, 3
Bl (14%) TIZFSE T: BAEE CEE S
BEEbN7-», FS-FSE T: #a5RE 2 CEBE &
EFEFICHHBINFELBTEINL. 76
(33%) ICBWTIEHEBHE & RETOER S &
DBRRIC T > 7o, TORER, 961 (43%) 12k
WTHEBEAH /-1 12 /B H 8 L7-. FSE
T2 BFREE & Hik L C FS-FSE T2 #FE&IC
BWUORESORHEED R AR SNk o 7

T 0 g n oo

Fat Suppression Pulse RF

Il

Spoiler

Gp u |

Signal

Frequency Fat
Suppression Part

¢ Fast Spin Echo Part ———>|

Fig. 1. Pulse sequence of fat-suppression fast spin echo Tz-weighted image.
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Table 1. Comparison of T2-Weighted Fast Spin-Echo Images with and without Fat Suppression in Patients with

Metastatic Spinal Tumor

Age(y) Primary Lesions detected

No. of Detected

Overall Image Lesions

Patient Sex Site by Scintigraphy Location Quality _—
FS-FSE FSE
1.* 52/F  Breast L1 L1, Thll, 12 FS-FSE>FSE 3 1
2.% 63/M Lung ) =) FS-FSE>FSE 0 0
3.* 68/M Duodenum  Th7 Th7 FS-FSE>FSE 1 1
4% 44/F  Breast Thi2, L3, 4 Thi2, L3, 4 FS-FSE=FSE 3 3
5. 70/M  Liver (—) Th8, L5 FS-FSE>FSE 2 1
6.*# 67/M Kidney ) Th12 FS-FSE>FSE 1 1
7.% 58/F  Breast L4 ) FS-FSE>FSE 0 0
8.* 35/F  Breast C5, Thl C5, 7, Thl FS-FSE=FSE 3 3
9.% 66/M  Prostate Multiple Thil2, L1-5 FS-FSE>FSE 6 5
10. 72/M  Liver Th8 Th3, 5,8 FS-FSE>FSE 3 1
11.* 43/F  Breast L3, 4 —) FS-FSE=FSE 0 0
12.% 41/M Lung L1 L1+4 FS-FSE>FSE 4 4
13.*% 58/F Lung Multiple L1-5, S1 FS-FSE >FSE 6 5
14.* 44/F  Breast L2,4,5 L1,3,5 FS-FSE>FSE 3 2
15.* 65/M  Prostate Thl2, S1 %‘{112, L2,3,5, FS-FSE=FSE 5 5
16.* 68/M Kidney L5 L1,5,S1 FS-FSE>FSE 3 2
17.% 42/M  Lung (=) 14 FS-FSE>FSE 1 1
18.* 71/F  Lung L1, 2 L1-3 FS-FSE>FSE 3 3
19.% 64/F Lung =) L4 FS-FSE>FSE 1 1
20.* 44/F  Breast Th2, 4-7 Th2, 4-9 FS-FSE>FSE 7 5
21.% 38/F  Breast L1,4 L1,4,5 FS-FSE>FSE 3 2

* Histological diagnosis of the primary lesion was performed by operation.

# Histological diagnosis of the metastatic lesion was comfirmed by operation.
> indicates improvement of both contrast of the lesion and conspicuousness of the contour ; >, improvement of
either contrast of the lesion or conspicuousness of the lesion contour, or denial of the ambiguous lesions ; =,

equal quality of image.

LOBR4BDB 7. CO>5H 3FNTITIEEI
HBHEB RSN, D D1 6L motion ar-
tifact 733 B 75 7= O BRI O ZD R OFH 28 C
Elh o 7. TiMERER T 2 flIC s\ TR
INEEEIEH TR, 3PV THEFE BT
M h, RERFEDNHFIRD T2 RFHE S
TEEEZRIT, &8 TV BABEG TRES
Nz o Il BBk LI, By Vs
75740 EORETII2LHOSH 18 Flic ks
\WC FS-FSE T sgRE & CHRHaED M L5 R
bhiz. ABITCIREY VF IS 7 4 BRERE
W LU - 7278, FS-FSE T2 MiFREEIZ T
WREMPTERM I nBBEE L2Hch, /o2

BT L2 s hi.

REWIEGZERT 5.
REGI 1. 67 5.

BLOBSFHREIC CEBICERE RIS
oo BYVFITST 4 ICTEHERICITIREZRD
oo, BEBOBED/I-OBT L
MRIIC CHHERFEB R ERM I hiz. E¥ATE
BRI T1 FHE s (Fig. 2a) CEEIE Th12
HEAEOKBSE HDLEEERE L THHB S
h, EREORRME T mHE G (Fig. 2b)
Tlds WBH %R L7. FSE T2 38 58 H &
(Fig. 2¢) TIIMEGDBRED R 55 D 7= DR
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Fig. 2. Images of patient with a metastatic spinal tumor from a renal cell carcinoma. Fat-suppressed Ti-
weighted images (a) before and (b) after contrast medium injection. The lesion in the Th 12 vertebral body
shows high signal intensity and marked contrast enhancement (arrow). (c) FSE Tz-weighted image shows
an ambiguous margin between the lesion and mormal high signal intensity marrow fat. (d) Conspicuousness
of the lesion in the Th 12 vertebral body is better on FS-FSE T2-weighted image than on FSE T2-weighted
image (arrow).

Fig. 3. Images of patients with multiple metastatic spinal tumors from a hepatocellular carcinoma. (a)
Precontrast and (b) postcontrast SE Ti-weighted images show areas of low signal intensity and enhance-
ment in the vertebral bodies of Th 3 and Th 8 (arrows). (c) FSE Tz-weighted image does not show the le-
sion in the vertebral body of Th 3. (d) FS-FSE T2-weighted image demonstrates small areas of hyperintensi-
ty in the vertebral body of Th 5 (arrowhead), as well as the lesions in the vertebral bodies of Th 8 and Th 3.
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el fast spin echo T2 3RFREE

BOaV FSAMBATRRETHY, REMOBER
(2 BRRE i3 72\ FS-FSE T: 5538 & (Fig.
2d) T ThI2 EAIILBIChb-VERE %
AL, REOEERASHBECHEL I, K
FEOFERE (T:No) OIRIERIRE LM & RERHC
FEERMEAOTE, XA THEABERN A T
TN/, EBEOREEET, BXURZOD
AR BN OHEIE © 78O 5 clear cell,
Gz, alveolar type OBEOBFHERL TH - /-.
%, Th 11-L1 OIVALIC 42 Gy D BSHERR S
BirEh, 1410 » AROBE, HREOF/:
TEBEOKBETIRE LN TV,
FEG 2. T2 BB

FE MR OZ W T 2 BIEBIRERT %
fTanTn5. BT L TEARELBL,
B VF 757 4 10T Th 8 HEKICERE OERE
TRDIIOFHEBEERRE A MRI % fafT

L7c. BEMBLUCEFHKSET BAEE
(Fig. 3a, b) & FSE T: ##E# (Fig. 3¢) T
12 Th 8 HEALIRIC 36 & SR H S n -
RO T FAE £ T3 Th 3 HEA LA
D/MEEBRAERIN, BBRELEZLN
7. it L FS-FSE T 379 (Fig. 3d)
ClZ Th 8 35 L U Th 3 #efkDAic Th 5 ATy
BRERIZ L EEFRARDON, BBELEZD
N7-. Th2-9 #EfEICw 35 30 Gy Ot iR
SHERBRICCTRER DS ELY A5 S, MRI T2
w B8, BT CIRT L.

FEF 3. 44 BRichE.

HHE (TwuNoMo) DTtk 8 FiEBEE, Rt
L, BYVF 75741 CL5 & L1HERIC
EELrIEHBINL. MRIOT: % 5 E &
(Fig. 4a) TL5, L1 3 XU L3 #EARICIEE Sk
HED B N/-. FSE T2 s&FEE (Fig. 4b) T

Fig. 4. Images of patients with multiple metastatic spinal tumors from a breast cancer. (a) Precontrast
Ti-weighted image shows areas of low signal intensity in the vertebral bodies of L5, L1 and L3 (arrows).
(b) FSE T2-weighted image does not delineate any abnormalities in the L3 vertebral body, while it
shows an ambiguous area of slight hyperintensity on L4 body. (c) FS-FSE Ta2-weighted image demon-
strates a small area of high signal intensity in the L3 body. Note that there is no abnormal signal intensi-
ty lesion in the L4 body on FS-FSE T2-weighted image.
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V3 L3 MEMRICRE # 5 C & 7x\v 23, FS-FSE
TR E G (Fig. 4c) Ti3 L3 MEAE AT &
/P EBEFERERD. LAHEAETIE
FSE Tz fRE&IC TREFEAD Y, BB
BEEbN/oh, FS-FSE T: MFAEGRIC CEHE
Shic. FBHEICH T 5 36 Gy O AR IR AHE

BICEDEREBER L. 183 5 AROH
1, ERIFIEEL TN S.
£ 23

EUEEOBRETHOREIL BV TEBTE
MRS OF &L L CHEREHOZENIIEE TH
%. MRIZ, BBUEBHEEEOZE & HERE
DORERICHAOBEH % 5 %2, “golden stan-
dard” 272D DDOH A D, TOBWRE & R
OWTOMESFITNT LA TR. &8
% @ SE T2 @FAEBIC I\ TE T — X INER
HIAE <, HELKIME D M- MEER D
FHEYMETRED IC & 5 motion artifact D 7= DKL
DGR RERIC S LR LIELIEDS. &
UK L FSE T @RE G IR ERH 2 Kigic
BT 55, BB IABEEFEETS LWV
REBB o728, TOOBHMOEHEEOS
EBEICHEN/ REOREPRETH - 720,
LY 7 D7 DARFOIFE DT 7S HEE 7r 2
BLELEDY, ZOFMRAFSE & T2 #3H
BB DOFHERBANOLEN 2B A1) %3R8
Th0, BIHFAHEGAHEFEINTERD.

g 5 80 %l © F 7% F ¥ 12 13 presaturation
pulse (EICREI N 5, FElh LS EBZRFOK
OFIIBFEBOENZFIH U CIRIEE, 5O
BB O AT EZRMICHF § 5 5 & STIR
(Short TT inversion recovery) ¥&ICfAFEIN S
MEOENRRIOEZFIE T 5 HERH 5. §/i
FLRW L ARKOROEY 7 FEFIA LT, JE
FE OILIEFHEEENT D B —F L7 BB EHIRIE O
RO RF EEEML, 55 DBREDORIAEHO
BRI RS, FlERVWCHmIh 3
KOBEEE/HI=DD/ IV ARFNCB N TER
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T 5. COFKRIBLD LV AR &
SEAEDLRBL T ERTE LD, BiFcE &
BB 7-DICIIEESE & 2 OB — BB ETH
BY. —IEEE, EESE» b ERS £ e
HHRPE LN, BBOTH—MEIC VK
H, EoHEL S/N) HMEL, BEASA A
BB WHIRRAE U A7 EDORENRD 5.

BEIEMIRE CTILEHFNC L 2 BN ERZ
IKAETHY, O, TidEREGICIE
MAEGIERPFFEINS. Ler L, Ti5HA
B TIIE R DD TERWEB TH 5720,
faRh DI AT HIC —F L/ #Rig O\ RF
W EREIC T ANERD A5, BAEOW R
DWHOH—HOBRE» LIXRETH Y, IEl
DILEFEEFIR O FNB W2 Tl <,
E DT UL Tlid e < KOIIE BB R ERIC
Y, BEOESBEEAYETIRAHESL LIF
LiEdH 5. Zhicst L T2 sFaE & i3 igho
EEMER, KTEROEEHE LREETH
Bz, HEHIIR BB R IEIE OZR
WA KEFRNOFTRTEE»S T 6 L
T, 7OVAOEE CTRIEOE S %0 < FTHE
Bbhs. 20, BHEAB I TS
Magnetom H15 SP B D M fE O $ERE Tl T2
SAREIR DT NEE LI Bl O R 2B 5
NeFVWoOTHS. UL, T #mAEGRIIHR
GBRENE L, 9 LICREERBEERAICS
W ZO7®, EIAHIEG B ARA T L,
o7, BHEREEMRE IR AR A
ABCOWTOHEIHRERLIRE LD h
-7z

AfRdEid, T @REROEREIAER L
72 FSE & T2 WA B ICEICZE LIl
g HAANSFIC LD, BHEEERD
ZWREP R ET AFEFHOPIC L. ZEHRED
WEOFELEERE L UIEBRE L BHR LD
FERFRER & DEIDRE 1D & RO REE
SRENMREOBMBOBEZEIC LR VWELHIT S
#1475, motion artifact % chemical shift ar-
tifact OWAIC & 5 LFO BRI L BRTRED



AERb s fast spin echo T2 WRFHEE

FizHFELTWE EEZLNS. FICFSE T
BRI 5 Tl BN O REI RS O\ WAL 5
BERE LTHHIN, FELERS TS
pREWR, 9 LIEERITIEHAHESG T
RABICEBRE LENTLIENTES. A
EHECHFSEE T HRAEG CERES Z27 Lik
BREPN/-A, FS-FSE i T: 8aRE G CF
B RAREICES AN, BBELEZD
NGW o T2FEGIRD - /2. TiERFEBGIC O W
TREGSOEBE LBEEB OB HOREZEN
KEL, REPHABRICHE INS/-D, —ED
KEIL EORERMOBBICERTHS. Lir
LR IC B & KB B O/NRZE OFBFIREIC
%5k, ARISCERMERE & &I EE
T L POMBEERDSH. TDODBLHEEKICD
WO T2 SRFAE G L & A O 512 L 0 &5
WAEETH D, FiFZIcOWTIE T BFE L T
&9, FS-FSE & T @B GIC THEAI S
N PNEBEBPABRE T 2H0ICBWTRL
n, Ti % FE#L FS-FSE ¥ T: WAE G I
HlE LU NEBEORHIBRICS 5 EE X 5B,
T2 SFHERIC F6\ CH TR & BB E OE T2
OV DA, COBRTEE T
FEGIIBETH A, - THR R TIIERSE
FHEEE O 2N AR HIH) T2 8 E R %
I LUGERRT, BXUBEHO T mfiE G %
BRI HOBRRLBET EEZONS.

FYVFT ST 4 A EBEBOLRERICHI S
BERMBFRETHS. LrL, FHEOBEBICE
LTABEICBVWCLLFTEYVFIS5T
4 BREARRE Lind - 7295, FS-FES T2 38
FERICTRENTER S h Bt & 2l n,
T 20 TCIRBBE LB IN/IZ L Thhy
5 XD, ZOZWERIT MRIICHHE LTS
. o THEYVF VST 1 BIREHICHZA

BEB D screening & L TOERIIH LD, &
HEBER O L 0 B eSS L USRI
DZENTIE MRLIC X 2B P RA] K TH 5 &
Zz2bhn5.

FS-FSE T: A& OME S & L TIIEX
HER E EHCET 2R T RIS O
—HOFEPH S Hbh, BHHHOBEICE
BELH7:0, BRiFRHFAHESRAEO N
WIEBBY, CThHLORBRISEOFETH
5.
%53 & U CFS-FSE ¥ T i 61, BTHE
FIRICBWTa Y b5 A FOEN B & ER
HICHRE T 5 E2WREIC L, BBYHHIES
DFEZKT-CHERRFEOZHEICEN TR,
RIRIICE R L EEZ2 BN A.

AROERITFRTEI A, 5523 B H AR
SHREFEERE (R THRELL.
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Metastatic Spinal Tumors: Evaluation with Fat-Suppression Fast Spin-Echo
T2-Weighted Images

Tsuyoshi KapoTA, Takashi HORINOUTI, Chikazumi KURODA

Department of Diagnostic Radiology, The Center for Adult Diseases, Osaka
1-3-3 Nakawmichi, Higashinari-ku, Osaka 537

Fast spin-echo (FSE) Te-weighted and fat-suppressed fast spin-echo (FS-FSE) Te-weighted im-
ages from 21 patients with metastatic spinal tumor were compared. FS-FSE T2-weighted images
provided higher lesion detectability in 17 patients than FSE T2-weighted images, while they have
same quality in the remaining four patients. FS-FSE T2-weighted images did allow identification of
the more twelve lesions in nine patients than FSE T2 weighted images. Our results suggest that com-
pared with FSE Tz-weighted images, FS-FSE T2-weighted images have an improved detectability of
metastatic spinal tumors.
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