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3D Super FLASHPulse Sequence

%;;le\

GR
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Fig.1. 3D-Super FLASH pulse sequence.

3D-Super FLASH pulse sequence is a gradient echo sequence in which an
additional gradient pulse called a “spoiler” is applied following data-collec-
tion. Data collection occuring during the period in which GR is positive. The
spoiler pulse in this case is the large positive along GS, GR and GP.
GS : slice selection gradient. GR : read out gradient.

GP : phase-encoding gradient.
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Fig.2.

Healthy volunteer (30 year-old
men).

3D-Super FLASH MR imaging
shows nealy perfect signal void within
portal vein (arrow).

Fig.3.

Hepatic MR black blood angiogra-
phy under a breath hold in 35 year-old
men with liver cyst (arrow).



TR 4 1T =R TCHF black blood MRA

T 10ms., EFTEMESNTED, KoTIDHE
THRE& S EEE T AHAEGR L %512,

% black blood IE1ODELEIC B W T, ME
DIEBEE K& & ¥ % ik L LT dephasing %
FALb O EERZIRE2FAL 72 b DIk &
(AT ensd, KETE, EEICENTRT
auFIVARANDLEFEL R 2 — AR Z2T
5 7oz, WA Z 7HNOMRES»%E DL
R & b B H s h, T ESEEE N
e DmAary b7 AN RESA TV S

(Fig.2,3,4). |

ek, HEESDOMERITBWT, 2D-TOF #id,
19 B ORERAS I Tz 5 T D DR (X514 R
JZ 4mm, 2mm overlap, &TERSIZFRIRET)
%, 10-12 B DR L TiThbi T3 53, 4|
DOFERIEIRIC X 2 BEOEF 2ERBL T, &iF

BOMRZ 30 B LD T2 LS5 CL b0,
WAL, MESDZ2ED T—HEICD &
BETH 10 HEEORRZEL Q. Kigk
ETOLMERMIIMIERELED T 358
WNTHD, HERFEOEREIICED, routine @
RECHALTITZ .

ARIEW X 2 HERG&G TR, ETHLOD R
MRA BN TWE DD, ZERISMEFEL WS
HTRSROUWESLETH S, Lrl, Kif
13 preliminary 25 D ThH D, 5%, TEE
EORE R O EERFERBREOUE T L ) BRiFR
BERSES N REMENH 2.

JFRgZ black blood 2 IGHA T 28, BiE%
DBEDESPMOEE b EFFCR S 720, Ef
7T =5 OFEFFEHBPLETH 2 LI RERE
59 Lal, FMESSHERShE, Kk

Fig.4. Hepatic MR black blood angiography under a breath hold in
healthy volunteer (28 year-old men).
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3D-hepatic MR angiography (MRA) was obtained by a black blood method. Coronal 3D-
super FLASH MR imaging, which shortened TE by using a data set of asymmetric off-center
sampling with a broad bandwidth, was performed during breath-holding (20 seconds per one
image) in 5 healty volunteers and 3 patients with liver tumor.

MRAs were postprocessed by a minimum intensity projection algorithm.

It has been recognized that our hepatic black blood MR angiography minimized artifacts
caused by respiratory mortion in benefit of 3D image acquisition under a breath hold.
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