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5 F %5 & 13 Siemens £ %! Magnetom Vision
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7o, GERBNOLERFEA TSE ¥ (TSE ),

black-blood ¥ % ff F LISEEHAIC 7 — X % I

9% TSE # (BB-TSE ) # XU HASTE &
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B 15 S 13 & | B R 35 10 FOV =320 x 240
cm, A5 A4 ABE=8mm iZ#H— L, TSE @
< MU v 7 A =154%256, TR=1910~3856
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length (ETL) =11, acquisition=1, phase over-
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echo space=16.5ms, BifgEEs &k UG GEH
DEFCTVYF alb—va VOV AZMER
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TSE £ >TSE D)l ¢ BB-HASTE &2 518
2R L, WINLSERESRD LN, MG
5 O #%l < i BB-HASTE % >BB-TSE & >
TSE t:D)JET BB-HASTE B3 E{E %= L7
A BB-TSE & LI BEERRED LN 5 7.
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Table. 1. Results of Qualitative Analysis

Parameter TSE BB-TSE BB-HASTE
*
Freedom from 32408 38407 50%02
ghosting Hk I * |
1
Freedom from blood 3.8£0.7 4.7%0.5 4.8+0.4
signals L *
‘ *
Clarity of the heart and 25+10 44+09 3.5+0.6
mediastinal structures 1 L ]
[ * 1
Conspicuity of 43109 44%0.7 32407
abnormality L *
Overall quality 32:+09 44%0.7 3304
1 L |
* 1 p<0.001 ** 1 0,001<p<<0.01

Table. 2. Results of Quantitative Analysis

Parameter TSE BB-TSE BB-HASTE
SNR ok
r 1
Lesion 79.6+38.3 84.2::40.8 « 66.5+24.8
*
Iy 1
Fat 97.7%47.2 160.7£63.4 142.1£503
1 * T ol n
: *
]
Muscle 26,6103 417£114 494£135
L * 1L * |
CNR - * ,
Lesion/Muscle 532£38.9 o 43.§i39.4 212221
L J
T ¥ 1
Lesion/Fat 44.0%33.5 " B1.4£617 75.7+48.9
# 1 p<0.001 % 1 0.001<p<0.03

TSE %13 BB-TSE ¥ % X U' BB-HASTE # &
HE L THEBITED, - 7o L/ fiEfRigE o B
X T3 BB-TSE % >BB-HASTE & >TSE &
DIETBB-TSE AR EEZR LVWITNLHEE
PR LN REDHHBEIC D\ T BB-
TSE ¥ >TSE ¥ >BB-HASTE # © JIH T BB-
TSEEDAGEER LA TSEL LIFR

TE® bz - /2. BB-HASTE 13 BB-
TSE #3 KU TSE & & g L TREICE, -
7. &Ry BEERHE Tk, BB-TSE # >BB-
HASTE % >TSE & DOJR T BB-TSE #5283 & fE
%7~ L, BB-HASTE #%35 X UF TSE & & i
LTHREEZDPRD LN/, BB-HASTE i &
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TSE & & OMICI3BEE T ad - 7z
2) EERIFHE

R, BeRE, B SNR 5 X UOTRE/#7,
R/ BER O CNR % Table 2 I R79. HEH
@ SNR % BB-TSE #: >TSE ¥ >BB-HASTE
EONETBB-TSE kA&l T - 778, BB-
TSEXE L TSEETRAEBEZRZRD LNk
7 - 7=. BB-HASTE #i%, BB-TSE ¥ kU
TSEM B L THEBICE,L > 72, BIHEO
SNR {4 BB-TSE % >BB-HASTE %: >TSE %
DIETWINSEFEERRD LN/, BRHO
SNR {3 BB-HASTE #: >BB-TSE # >TSE #k
DIETWINLEEEZDPRDO LN, FE/H



FRAERIC 351 B ik T2 SRR OBEt

Fig. 1. Lung carcinoma in a 64-year-old male
(a) BB-TSE, (b) TSE, (c) BB-HASTE

The BB-TSE image shows better overall image
quality and mediastinal structures more clearly
in comparison with the TSE and BB-HASTE
images. The BB-TSE and TSE images show
greater lesion conspicuity in comparison with
the BB-HASTE image.

¢ CNR % TSE # >BB-TSE #: >BB-HASTE
BOETTSEEMABBETHY, WINLER
ERBD SN, RE/BEI O CNR 3 BB-
TSE #: >BB-HASTE # >TSE % O JIE T BB-
TSE #: 7 & fi % 7= L 7= % BB-TSE ¥ & BB-
HASTE BTl AEBEZEMNR OGN T, TSE LR

Fig. 2. Mature cystic teratoma in a 22-year-
old male

(a) BB-TSE, (b) TSE, (c) BB-HASTE
Respiratory and flow artifacts are seen on the
TSE image. It is less apparent on the BB-TSE
and BB-HASTE images. The BB-TSE and BB-
HASTE images show no signals in the great
vessels and the higher signal intensity of fat.

BB-TSE ¥ % & (f BB-HASTE & & Hi# L T

BITEM - 7. 722 L, AREEOBRBEMT
FR—TIERL, ThHOERE LUREER
HF LS REERGOES FEENITRT O
T,
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% 3

Mg IR O T 8 SR ;B 1 0 E R R
CSEEV VLD HJBEIND I EHEL, &
FCHOERFL TSE 910012 k 284 &
HREN%. Haddad 5NL0FEKIFELE CSE i
EOENRAE TSE #3 L UCREAZL Lo TSE
Ea e L, DEXEY TSE EAEEOHE
BLURGREOEHOE CTARA TH > 72 &3
&L TWwWA. —FTO0lson 0%, TSE =&
CSE ¥ Ti3BEREE TSE I L D Eis X
BN, EESPHREOREEIL CSE EOH AR
HTho72& L TWA., WHFhickk, ~t4
7O BN POER s L O MRE SO T —
F7 57 PO, MBOBRBEER & T
CSE &, TSEBEKILT —F 777 MCLAHHE
BHDPBNLOBEREZVEELZLNS.

Black-blood #:1Z &k A i E B Il L UH
HAY Y T a—EIC LB IRBIO 7 — X A
4 &7 BB-TSE #% BB-HASTE #ii
ML LKMEDHENC L AT —F 777 b i
W5 ERFRETH D, F LV FaiBsEiERo
T: BREBGRE L LCOBAEAF I T
5. B G OBERICK T 5B B®ICET 5
HEDW L ALNS. FEIEAITINLOF
BiC L pEBEHETEN T 5720, BRKRAICE
W TSE # & BB-TSE # % &L U BB-HASTE
BOHERF Z1T- 7.

EEORERRHE T, d—A ML Tk
BB-HASTE # >BB-TSE # >TSE ¥ O Jl|§ T
WEh b EEENZD SN/, BB-HASTE &

{Z\bd % single shot imaging TH V) #iEE
RIZ23%9 390 ms & FEF I /- OEIGERIC &
HEEBITZEA YL, BRPICEG TE 57
DOLAMEDOENE DFELZTITITS VWD EE
Z26NT—AMRF LA ERONGD - 7.
BB-TSE 58 LU TSE ¥ TlE, FUYF 21
—¥ 5 VW IVAEHER LRREDRE S 2 3% L
TWBRTG W2 FERERNC L 5 I— R
FAR SN/, BB-TSE B2 IREIICES L
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T\WAZ & & black-blood B2 &k % M E 5
FHD/, LRMEDOEELMPBEEFIC LS T
— AP LA ETTSER, L HE LTH

BB Cho7/cEELLNS.

Eﬂ?ﬁﬁ:ﬁ‘@?ﬂ]‘%ﬂ 2>\, BB-HASTE &
¥ XU BB-TSE #:75 TSE & &l U CEEIC
BEN T, TSEETIASA AD LTI
VHF 2 b=y g VOV AERCTHW S8 +45
LV 2 TIENICIIRE 58 FBF LT 55
4B - 72, BB-TSE <% BB-HASTE ¥
T LA ERD NS, black-blood ¥:i3E
BRI THAH EEZOLND.

O/ RS OB X I oW T, BB-TSE
# >BB-HASTE t: >TSE DO JE THE Z N
b 7=, BB-TSE ¥ Tl i3 SR B o
ABBEHTH -7z &% 2 5N, BB-HASTE
B Tl E G 7R 4 (blurring) @ 82 % single
shot imaging Titd % ALEBAIIC BT 54 A
FA A0 OF— 2 NERR (data acquisi-
tion window) 3, fid 2 DOBEIE LB L
TH#I380ms & BV DICHER IS 2 & h
TWRWATEELE 2 b, HROLERF
g% #E A L7z TSE % Tid RR MROZEE D
BEPZITROT, EATA AETOELD
EPE S RHARBHE NS - T,

REOHHBEEIC DWW T, BB-TSE &k &
UTSEETRBEEZEIRONTIRIZRAETH
», BB-HASTE BiIEEBILEL > T, Th
IZREED SNR AME T & 2 blurring DEE
kB0 EEZBNS. BB-TSE & TSE
ETHI—A P20/ fEEEDOTRHEE I D7
DIREDFERAMIC & - TiE BB-TSE D F
PEFTH S EELONSD, SEIOER T
BEEZEIFRDONZ L7,

L RRY 7R EE 3 & L Cid, BB-TSE &k
BB-HASTE BB LU TSEE K L TEE
I T/, BB-HASTE ¥ Tl /MtFRHE
ERPLRXRPEETH S I & LIREDOFHEEE
Wieh &E 2 b, TSE B TIIREOH B
ICEA L Tl BEFC B A BIKRIE B OMEI B A+
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STId—A FBHEILD T &R0/ RS AR
BARE & ABE RS VD EEZ BNS. BB
HASTE gk & TSE ORICIIAEZIR DS
Nz oiz.

EfR oy S5 A MCOWTHREREE A O/
BoE L HICTR/EH TE i K OBBEHEDOE
BRRKEWEEZONDEDY, HAxDERLTY
5ZMREZB T TEZBEESINTBOEED
BEEBRETEZWICOMERER LTz TSE
BLOHEERHEHME LT, SEO LS kigHsEs
HETToORRETS> L& L. EREEOR
BEFIRWDBH B0, EEAFHEORER B
FUBBZILT LIBBREB OO A%
RLTWAH LD T .

B & © SNR i3 BB-TSE #% >TSE & >
BB-HASTE #:DJE T, BB-TSE &R EEZ
L7-% BB-TSE ¥ & TSE Tl BEEZEITE L,
BB-HASTE X B EBICEP > 7. BEHO
SNR i3 BB-HASTE #: >BB-TSE # >TSE #
DJET BB-HASTE &5 b EEERL, VT
NLEFBEERAON.. BRELTURE/HO
CNR {1, TSE # >BB-TSE £ >BB-HASTE
EDIETTSE 28RS BIFT, WINbEE
EZRR N7, TNk black-blood ¥4 BB-
HASTE (s OEHTER W C &, £|EED
band width D B WL ETL ARG 5720 D
MTCHEROENPELGZERTHH LEZ LN
7=.

g BF © SNR {2 BB-TSE = >BB-HASTE
#>TSE #DJET BB-TSE &% b &ETH
D, WIFhbdFBEEBR OGN, £/ TSE &
& H~C black-blood i W N & 070 U BE
THo7z. RE/EFO CNR {3 BB-TSE % >
BB-HASTE # >TSE # @ JE T BB-TSE k&
BRLEMETH - 722, BB-TSE # L BB-
HASTE ricizBBEER R o nh o7, &R
A VI a—E BT ABBOREESICOW
T, KB LUK O /B FD chemical ex-
change, J-coupling, diffusion DEENRE 2 Hh
TWAWAR, TSE # & B~ T black-blood #

135%) TE 15 & U echo space 7348 { ETL A E
Wiz, WINOERKICER O&EESLE
R LTV ATREM A E 2 bhic. BFO&EE
FLEFCSEETH LN TCE T a v 5
AP ERBRLEST-DD LT BN, EROZHE
LI BEESCHEER AL P2 > TV FSA MR
DEPIRICHE INS T AL EEME
BELEV. BIZ T MABER L CEES &
% BERAMEIRZE Tx YT BRI ME B HRE & 72 0
T L0 %. JRRE SRR OIS IT 7 55
HITIE, STIR® 5% O B BH B O ff A 28
BERTHHEEZLNS.

4 EIO#E T black-blood 1T k A mikE
BOWH LIREO T — 2 IEIT, BaERERIC
BiF 5 Te BFEEGO T —F 777 FEIHE L
BHEZKBICHEI LI ENTESLEEZD
hic. (OKIME DB & O b D7 WIREIIC#K
BETOETT—F7 77 bOPRVERE
BLHENTE, FIER—LAROEGRIED
NABIDICRERE D TSEBED L SICASA A
ZHICLAB R BGE & AR
BRESTHY, ATGA AR LR ST2T—
F7 77 PRHETAH I E b, IKEIICE
MBI A5 A4 AEWICER L iKES
PHEHINSBELE 2 LN 5N, black-
blood ¥k TIE A T A AFADIMEKE 5 = EE 5
1T 2DIEMZTATA ARADMERE S T—
EREHAERIESL T ETAS A AEMAN
washout SNA7c®, MEFEBEHITLAEN
#HI 5 ERARETH L. T EETER
BT B 70O REREEREIIBENICRE L
T, MEEFEFEKEFSHIH NS D TE
IR ERIERIC B TRET 5DOICHEW 7
W, MKESHIEET HAREE L LTI,
wash out N FITLERICMEAER LT
BEEROEND 5V BT KBIROMEE 5
B TTRER CEE LICENTL 5B87k L5
EZ2bN5H, SEOBERTIITLA LRGN
oo,

BB-TSE B3 HB&RERNA 1 A5 4 A47-0
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30~40F LR DD, HLDASA A%
B HBETIIRE R DL T EBRKDK S
TD AP, RO TSE kL HRTT —5F
777 FOLIEEED T MIRE RSB S
NEFICERTH S EE2LN. £5HE
R L O W AR T T b iR S
TRETHD, ErxsBEERELPRHEINS.
BB-HASTE LT EBE DO R T2 550D
D, FFEITERRRE CHEER O LRMEIC L A
T—FT 57 FOIF LA ETCERPRIREIRE
Thb. WHEEZERF-THNN—F2% T L
FEETH D, &EOKEITIEECKBICL S
T—FT7 77 FRENEOBEREICERTAA
EEZ NI,
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Fast T2-weighted MR Imaging of the Chest : Comparison of
Turbo Spin Echo, Black-blood Turbo Spin Echo and
Black-blood Single-shot Turbo Spin Echo Sequences

Masatoshi TsuNoDA, Izumi Tocami, Hironori KUROKAWA,
Nobuya SASAI, Sirou AKAKI, Yoshio HIRAKI

Department of Radiology, Okayama University Medical School
2-5—-1 Shikata-cho, Okayama-shi, Okayama 700-8558

In 40 patients with a diverse range of thoracic abnormalities, Tz2-weighted magnetic resonance
(MR) images of the chest were obtained with the three different sequences 1) electrocardiograph
(ECG)-triggered turbo spin echo (TSE), 2) ECG-triggered TSE with black-blood preparation (BB-
TSE) and 3) ECG-triggered half-Fourier single-shot TSE with black-blood preparation (BB-
HASTE) sequences, and those images were compared qualitatively and quantitatively. In the
qualitative analysis, for the overall image qulality, the BB-TSE images were evidently better than
the conventional TSE and BB-HASTE images. For being least influenced from blood signals, the
BB-TSE and BB-HASTE images were remarkably better than the conventional TSE images. As far
as ghosting is concerned the BB-HASTE images were significantly better than the conventional
TSE and BB-TSE images. In the quantitative analysis, much higher lesion-to muscle contrast was ob-
tained with the conventional TSE and BB-TSE sequences than with the BB-HASTE sequences. Le-
sion-to-fat and muscle-to-fat contrasts were significantly higher with both the BB-TSE and BB-
HASTE sequences than with the conventional TSE sequences. In conclusion, BB-TSE imaging pro-
vides excellent Te-weighted images of the chest and BB-HASTE imaging provides images being free
from motion artifacts and blood signals in a short scan time.
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