/— b

Black-blood #: T D.LEHRIRIC I4 B LGS 5 Ot

mEE IE, WHEBEZ HNZA
NETRK, RS, FEBES

BT,

B A,

KB RFEEF T RSREEHE

FL&®IC

OAIMEIZ BT 5 MRL OFBEO—o12 &
R ERE S MREY &S5 R T T
HEBEF LN TEL. BIELBLN & ke
DORMELEXINIEETH D, HREICKT % EH
WCBWTERLEZHDTHS. MRIICE S
DBERE O T I 13 > R BB E Hh 5 k&
bright * 952755 + T/ b a—&H, O
T RE LR BRI (3 M3 % black IZ¢ A0
MEAAY VI a—ERPERINTE. &2
ARLEMAMAY Y Ta—ECIIEERT &
I LI LRI i 5 2R84 L, fEBIIC
o TIMRI DKW =B ELT HE
BERBE LB DB B, FILEEIREHE
CAWASH F U = ARFNT MK O T % FfE
X4, EBIE—HRICHER L, motion artifacts
¥ EEL S TEROHLE BN TE.

KA MBI I\ T ERN BSOS E
L R #RIC B3I presaturation pulse & 2 13 %
ZEICRY, HEHA ST black-blood A EH,
THD, MEBEPEE-> TB LD B
DAMBBEL O XS EFETIIRETDH -
7o. INODOR[/ETRTHIHED—D2E LT
HFEEHINTWSHEDOR, Wb % black-
blood # T & 5D~49. Black-blood % i3 non-se-
lective & selective IR pulse @ pair % prepara-

tion pulse & LTHWA Z Ik ILikfEE %
P 58| T, BICOBRRIC BT 52 EH
HABFEINTWALD, COFHEITFERL
L CLBEEIC s Rz &7 5 Linn
5, acquisition slice D A D g 5 INE % FHEIC
TAWIHETHS.

Lo L7 b A DFERARBRCTILCOHET
bMIKIC L HESHEEL, BEICTEL &/-
L9%EEZ2LNIDT, 4 black-blood %
IZBIT HIMIES & 2 OEBEEHFEEIC OV Tiet
L7-.

HRE LV HE

NEIEFREES £ LRI OEBRE
18%/TH 5. HAEEILGE #%! Signa Ho-
rizon Echospeed 1.5T. #H{&I3ISEAAL TR
@ phased array coil = {#fH L, matrix=256 x
128, FOV=35cm, 7 mm /&, 3 mm [fE T ac-
quisition |Z {3 fast SE # (echo train=16, TR/
TE=2RR [Ef@ /80 ms) # M\, HEERHEIT
16 DB TH - 7. 7nd THRIMKRE 5 IEH
W 7 R A B BDAVICRRE L7 (HR=60 O
&, TI=642.5ms). F/-BERETIIIEHEM
Ho7-8, 3B D spectral inversion pulse %
BIMLHmEET-7. XS54 AEH 5 mm,
10 mm EO#HF 1TV, AOLE L ABEEIC

F—"J— K black-blood, myocardium, blood signal, inversion recovery
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HE I 5 MEOEFICOWTHRR L. COfFE
BRLHDO L4 2Bz HBEI T L OHEICE
M & HE L. E 7z selective inversion pulse
DAGA AEEREDAS 4 ARDERE, 1.5
&, 25 E LI THRBE L. BEEmiTk
Tk L UEEER, WO EETEIL OEE &
OR|EB LT ZOF/MD 3 LD 5 Wi &
L7z 728, LARERIORE S 05 I » D
# BT X ¥ % MRI, Fastcard & (8 views/
segment) HEEIC L.

& R

EFEEEZICRIT 50K ERECK T 5
black-blood ¥ DM A= [E T EE AV VT a—
ERBIC L SEGR YRS (Fig. ). ERER
FICBWTEHITAS A AB 7mm TiIhHE
&0 OELEOHABEEICE > TLHEED
1/3~1/2 KR BB S O — T/ ElE BBRA R

5 mm

HoN/z. TOBFEITREMEICS W Tk
LHBICHE TSN, COM@mEER TS
EHME CII2AMOBE TR TH 7. A5
ZEF 10mm &35 & COFFIRIIHE® L,
S5mm TiXEEa\\ LIEK L7z, %/ selec-
tive inversion pulse D A 5 4 AE & EfEh 5
1565, 2L v 5 LESBIIEALL
(Fig. 2). etk OEEBE T 18 GIF 7 61
(39%) I EREDRBEEHRERDIn, BEEEHD
BWEERICFRT AEAIT R (Fig. 3),
IEFEE R & FRRICRETE CldLEE DI
HE L Fig. 4). EFEEEE & BMEOR
BAZBICBVWTLERLV NV TRESIIE UK
Modo. DI E OBE CII BB CIIMKRE
BHRHBE LB TRREBEAEVERICH -
7o (EEHD 89196 ms, 58573 L 789+
198 ms), MEFHEBEREEIRD L) -7
(p=0.22).

7 mm 10 mm

Fig. 1. Left ventricular transverse long axis MR images of the heart of a healthy person.
Cardiac images with various slice thickness (5, 7, and 10 mm) and a same acquisition thickness
in long axis view. Note that high intense band-like area adjacent to inner surface of left ventricu-
lar wall is accentuated according to increased section thickness.

1999 4£ 6 5 16 HFE 1999 45 8 A 23 HHKET

BURIFERSE T734-8551 [REBTHRERE 1-2-3 KBEA¥EXHMEGHRESSE @ L
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Fig. 2. Cardiac images with a same slice thickness and various widths of selective inversion
pulse. Wider high intense band along inner surface of left ventricular apex is apparent with larg-

er width of a selective inversion pulse.

Fig. 3. 55-year-old man with old myocardial infarction
(a) Vertical long axis view, (b) Basal short axis view.
Note that MR images showed no blood signal even adjacent to thin inferolateral wall.

% £

A T a—¥ TS5 < B it
PBIRWEA T MR CIyE & MR\ Ui
DFEE & OBERIZBPETHSH. L LIEER
BATHINE L S IR ORBEOMRE 513 &
CBEEINS. MRIIZZMSHEENSE 2D

ICPREQ & AR ORI TE A7, LIELIE

PR MRS 2B L, PIBRENCERIE L7c

RETEHE OEPINEEE L 725, FicEE Ty
SRFRE B T2 MAFHEIRIC 5\ Tid 2 Wiz
 ELITARESESERINTWS. 0B
B3 U BRI 75 IR 1S 5 O I A A T X 2 4
#B¥E & L T non-selective & selective IR pulse
@ pair % preparation pulse & L CH\ 5 black-
blood ¥ G X T AD~9, Black-blood
RIIRE S ZBRET DT, OAMEFEROME
WAL T OBRBICS N TEREFETHS & X
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Fig. 4. 76-year-old man who suffered from old myocardial infarction

(a) Horizontal long axis view, (b) Apical short axis view.

MR images showed high signal intensity band along inner surface near apex.
Slight thinning and reduced signal at inferolateral myocardial wall was observed.

b, CORBETIEN TS LOITE
WHICIREBEEHI WO T, MEBEROES
Wb AIMRIC L BES LITREED, K
BT AEHRTSE ‘MK 5 &ML, B
ANTOELEREFIRF CTHHDT, IMEH
EOBENEICER L, BEERFOBX %3 55
Azt Bbh, REELAFEEENC
ERFRIND, BEOEIDNEHICRH
BOiciz®, TORFEEORB: &L black-
blood LB x ERIKIGH T 5 ETEETHS EE X
bha. —7, LEOEEICE L TIERTIC
BEOBEWLHRERIDETOBE LV OIC
N LUCEETITE N K E WD, selective
IR pulse D A 5 A AJ& % acquisition slice k¥
EL LiaW & LFHOEEMET 3 AR RetE1 %
%. Simonetti H5VIE T h%Z 2D XS54 A&
IZLTRALTWAR, FxDEEIOKRE Tk
EEDORXT5 A ARIC LT HHEFOMKRES 5
ELD, 2EOATA ABETEIZIDEERE
WA AEMICH - /- (Fig. 2). B
R OHFBR TR LN MIE B DREIIHRE T
B oo, RETCOMKE ST ZNITELT S
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EEMTE CLROONE Z ERE S ERHOFE
FLTRAVWLhZ. BOATA ZAEOHEE:
B 5\, BEY R MRI 7 ¥ O bright blood
DOB|MREABINT 5 LA, COBEER
BETS 70, BT LSFAB—F L
SHMBERREDD EBbh%. BEMEED
atheromatous plaque i BT, 524 ICIi
BHROEE IS 57010, EEHO TE
Mz RAEFIR L7cE b B 5089, O+
LEEHROIRE/D, LFEI—7Ty L
ToRHIE IR R Clk R E L Ebh 5. Ac
quisition # B® 7/ 55 4 TV P L a— T
7o T 5L L B 5 2, susceptibility arti-
fact DR BERET 5 LTERBD A Tl < LR
OFHMITITZRE Lz T REGR + B oNn 55
HAYVITaA—EORBHELTWEEEZ BN
5.

& E

Black-blood 1T 3513 5 .U PRI IETE O 0458
LD IR AIMEE BT OHORERE B &
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Evaluation of Blood Signal in Cardiac MR Imaging Using ‘‘Black-blood’’ Technique

Tadashi NAKANISHI, Takayuki YAMADA, Akihisa TAMURA,
Kenji MIvAsAKA, Minako KoHATA, Chiaki ONO,
Toshio KajimMa, Katsuhide ITO

Department of Radiology, Hiroshima University School of Medicine
1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551

Degradation of image quality encountered in cardiac imaging has been attributed to flowing blood
signal in the ventricular cavity. To solve this problem, a sequence in which a pair of selective and
non-selective inversion pulse is used for a preparation pulse, has been proposed. However, even with
this sequence we frequently observed the signal in the blood pool caused by blood itself rather than
blood flow. In this article, we investigated the characteristics of those signals. Five healthy normal
volunteers and 13 patients with ischemic heart disease were scanned with a 1.5-tesla MR imager.
Breath-hold ECG gated fast spin echo with the pair of inversion pulses was performed to obtain
cardiac images with T2 contrast. Typical blood signal appeared as inhomogeneous high intense band
adjacent to inner surface of left ventricular apex. At ventricular base, no such signal was encoun-
tered even at akinetic myocardium in patients with old myocardial infarction. This signal was ob-
served in all volunteers and 39% of patients. Decrease of TR resulting from tachycardia tended to
reduce the blood signal in the left ventricular cavity. Thicker slice section and selective inversion
pulse tended to increase the blood signal. Recognition of the signal is essential to differentiate true
myocardial infarcts from blood signal, although bright blood imaging like gradient echo or thinner
section can partly be helpful.
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