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Fig. 1. Scheme of the Fastcard STAR sequence (axial image).
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Fastcard STAR I & % B#H MRA

IR/OVAEMZ TMRD AV Z RIS 4,

BEBICHALLLEIATIEEORE T
5. DWTIR 7V AEMZ FICERICEHRE T
L. Ihb2@OF =X, WAMBDO ALY
VITAIAE % & 0, background i3 FALAE & 7k
. INGEEFERETH T F57vavih
1E, MALCMBOAPDLDEENELNS.

Background iZ9 7 +F5 7 ¥ 5 VI DELIC
WETDITTESLDY, HFHZT LVTELELLD
T HIDICENENDREDRTIC presatura-
tion iz /. MEOEEMND/ZDITIT1E
DIR/SWAZ LICBEBOT— X #HT 544
A K Y, fast gradient echo® F 7= |3 echo
planar® BEWVWSN 5. 4[EIF 4 1 Fastcard?

% i\ 7-. Fastcard it k-space #E| L, &
D % BAL A O3 trigger & & 1T fast GRASS i
TEHRNETHLDTHA.

MR - HE

{F AR GE #3#, SIGNA Advantage 1.5
T (ver. 5.4) T, 4flhead coil #@H L7z, %t
ST MRA #1617 L7- 60 6 (5 27 6,
i 336, FE59.9+15.6 %) TH5S. AR
R, OEWiR EORERKS 3G, MmE
EE (CVD) 256, =4 FITHS. 261
T 3D-TOF #:iC & ATEH MRA #HafT L7,
Fastcard-STAR %##% L7z
1) 3D-TOF

B8 sequence (F A7 U —=v/ 7/ ba—
WO—2+E LTHWTWS DT, 3D-Fast
SPGR (spoiled GRASS), TR/TE=18.1/3.8
ms, FA=20°, FOV=13 cm, slab E 42 mm,
matrix=256 X 128, 64 partitions T, 1st order
gradient moment nulling, no phase wrap % ff
ALl BERMITI4LH57BTHA.

2) Fastcard-STAR
a) axial®. 60 fl &G CTHE Lz, Hifse

quence (¥, FHERPRP 7 — I & % Fastcard
(k-space segmented 2D—fast GRASS), TR/TE
=27/4 ms, FA=30°, TI=300, 400, 500 ms, 8
views per segment, FOV =18 cm, matrix =256
x 128, bandwidth 16 kHz, slice & 40 mm,
presaturation JE 60 mm, inversion slab=150
mm, inversion slab O HEREEHE E TORE
Bt (distance) =110 mm T3 5. Trigger L D
inversion pulse ¥ T delay time 13 548 D 13
ms & L7z, BRI 7 57y s vickh
B 2EO T — X REEF T, LA/
min DBE 32 TH 5.
b) sagittal, coronal . 42 il CEMEE L7-.
Slice /& 20 mm, presaturation & 20 mm, dis-
tance=200mm &» L, fiidaxialt® & A —
parameter % i \/z. Sagittal, coronal #5 T
i3, axial @ CREOFHICEN Tniz TI=
500 ms DA ZFH\\/z.
3) FHf
3D-TOF & X V IE% (variation % &¢r) 49
Fl, RIEEOFHHET B TIREL &% 2 bh /-5l
8 Gl, MOBRERREZRO/HF 3 FID 3T
$H L7-. Fastcard-STAR OFFHiIL, *¢4£4k
O BB M AT\, axial BICB L T
TI=300, 400, 500 ms [H O L # 1T > /=. &
WC TOF IEER CRIBEITANC & 5 & MmE 5l
OfHEER, MO CIIHINERE TORT RO*
HafT- 7. FHEIBUHREE - BBt
5AICE Y UTOHEEREIC L DT - 7.
B R
H o ERF. TOF ICH LTk XAk
L.
o RRARE. MEOHHIT TOF 1045
PSR ORZEILHER .
+  EERE. TOF L0k 0450, Wi
DI EE.
— RO TARTIMEDRE SAT45.
AEEMEORHIRE

199745 A7 A¥E 19974 6 7 256 HIET

BIRIEERSE T270-16 TEREEMEBNSN 1715 BAREMRETEIRRERSER  FHBRA—RE
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it FH R CHRICRETE 5.

H o IR RHRE B RERE S
+ ¢ MR TR EREE.
R R CREEE.

i R

1) Fastcard STAR O 2 {AHyE B (Table
1).

FEMH DL_EVE, axial 8 Cid 80% L L% 50
JoDITx L, sagittal, coronal & TiI ¥4 12
Jolsip o 7o,

2) TI=300, 400, 500 ms 5D H#s.

TIERERWI EEELEKDOEBIIET F 55
RIEOFEHILBIFCH -/ (Fig. 2).

3) TOF EEBICBT 5 &£ 1% J O H B
(Table 2).

Fastcard STAR axial £ Cid, MCA (Fk

WEIAR), PCA (A KMEIIR) ORHIIRLE

starep/30

N
16kHz

tarsp/30

1BkHz

T, RWTACA (RIKKEIR) Th - 7-.
Sagittal, coronal 2 TR ICITS > 2R B
D, BIHFICRH I8 (Fig.3) b 5—H
THERR S¥HLL LD - /.
4) TOF CRMOMHTRE TH -7 84l

TOF TRMOBEERE & 3N/ 8 B THHY
OFEHIT 4 B TiZ STAR 2B h, 2 TR,
2 BT TOF OFHEN TV .
5) TOF TZxOMOREFROR SN/ 34l

Table 1. Evaluation of Image Quality in the
Fastcard STAR Sequence(%).

CONENC DR E DR ES)

Axial 38 43 16 3
Sagittal 16 30 40 14
Coronal 13 38 36 13

# : Comparable
4 : Slightly unfavorable
+ : Poor

: Not visualized

13:
thi/0. 0
@L.LL.up

Fig. 2. Comparison among TI=300(a), 400(b), 500(c) ms in Fastcard STAR and 3D-TOF (d)

MR angiography. Longer TI makes more peripheral depiction, but represents lower SNR. The
3D-TOF MR angiography provides best quality in these images.
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Fastcard STAR |Z & 583 MRA

REZE DG (Fig. 4) TidAH MCA [Ti&sas
ICTHAZE L TR D BOBIIRIZ W 371 & BEFICH
HEIhTw/. ThooprRid TOF, STAR
ELERRONG L 5. TIADES T
TOF TH PCA ORMBHEATRE &S/ h
STAR TR R TH - 7o. SHEHERBIK

Table 2. Evaluation of the Major Arteries in the
Fastcard STAR Sequence (%).

CONNNC NG SRR G

Axial image
ACA 24 36 31 9
Rt. MCA 44 41 14 0
Rt. PCA 39 35 24 2
Lt. MCA 44 42 14 0
Lt. PCA 40 37 21 2
Sagittal image
ACA 19 23 26 32
Basilar a. 21 27 31 21
Coronal image
Rt. MCA 18 29 29 24
Lt. MCA 14 31 32 23
Basilar a. 16 28 29 27
# : Excellent
+ : Good
+ : Poor
— : Not visualized

Fig. 4. 76 year old man with cerebral infarction. Right MCA is occluded at the proximal portion

wiREIRREOES (Fig. 5) THMEL LA
NEEER 2 B cavernous sinus IZ T TEES
D/, LHLSTAR THTIZ#EL I 5
LD RMEBIR~NOBESFEH SN,

TI=500ms Cit £ EIRBIROBHA R 51
7. ZHIETOF Tl - o< h T

trmp/30

16kHz

armp/30

&
BkHz

Fig. 3. Direct imaging of sagittal(a) and
coronal(b) plane with Fastcard STAR.

71 16kHz

13118
. thk/0.0sp

in the Fastcard STAR image (TI=500 ms) (a). This finding agrees with the 3D TOF MR an-

giography (b).
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F/FsPoR/20 ¢ C
s

6/Fr.
1 16kHz

Fig. 5. 26 year old man with traumatic carotid-cavernous fistula. Left superior ophthalmic vein is
demonstrated in the Fastcard STAR MR angiography (TI=500 ms) (a), which is missed with 3D

TOF MR angiography (b).

Left MCA is more detectable in the Fastcard STAR MR angiography than the 3D-TOF image.

oz, EiokE MCA X TOF CTHHAE T,
fistula ~DMBFEIC L 5 steal DFERE 2 bh
7=, STAR TR BIFICHE S hEFEIHER
Ihe.

% 3

MBI RO MRA 3P ENC &L HELE
LT3D-TOF RV HNTED, BIRED
BHIC b 3D-TOF iAMENS & STV,
L2 U TOF SORIRER & L TR ALY VD
FRBFENE. BICDB/EOBERASTH
ZHEATS B MPLER 2 BT S NKRMHOBE S
ETT5. ChHORERICNLMTC 5LU
variable flip angle®, variable TRY, Gd &%
FEOEREZLNTWS. L LIRAED
flip angle B/ X FELEN 7 T5TV FOD
MEBTT4 70, TR 2R §5 LigER
MIBERT 5. T/ Gd &L ClREIRAHH
ANEZ->TLESIRELNTNET L EDE
FoTwa.

CHCR L STAR ¥ Cld EIME A Y V%
IR SVATREL, MAMBDOAZHHT %
LOTHA. KiESH/MKEAY VIdERES
irEEAOREFFL, MIRIC L D REICH
AL CAHEHRETH VD JTRD) MEE
BIEWHEEZEZ NS, SHEOBEFHTLiR
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BiE & FATICE S B WIS 3\ T, TOF T
F o EN$ STAR THEICHE S
7=B173% - 7=. Fastcard-STAR TR IIEE 5
WEALHZEZ B LTk 1) background O#PHIL
YT T2V a VETITbNSID, BUIE
THHEDIV FSA BRI NTVBEHD L
# % b7, AVM iZ 31F % drainage vein ©
HHMBSTAR TENTWAH LOHBEH RS
N, IEEICEWmIEORH I L ik TOF
LD STAREDPENTWA LEbNA. X
72 TOF ¥ THEE 5 ICRHE S 5 JEF S il 7x
YO TiHEER YT 257 v 5 /I &0
ThEWOHFICE bW EFIREEbh
5.

L7 L Fastcard-STAR %, S/INRBEH R
{724 B 3D-TOF Il L CHBEBE RS -
TWwiz. RKORREIZSE A7 TOF kit
3D THHDITx L, Fastcard-STAR {3 2D £
THHILICEBERBDNS. T—FIC
background OIFIBIEEICARR &k 561085
> 7=. B ¥1T X 5 motion artifact ® fiL 12,
presaturation pulse @ slice profile % IR pulse
O flip angle DRFE L ELRAEE L LR
5.
S EIOBECIIRMO MER H & HKic T
<, TIHMAEIRMEIC—FK T % X > trigger
delay &M & L7z, Ud LIREE & BXEDIR T



Fastcard STAR IZ & 5 5# MRA

B—FHLTWBEERLT, FmEORMHIT
trigger delay, TIBFEIOARIC inversion slab @
B XXM & ORI MEFE T 575 KM
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TH5.
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#1/10 ORE CTHRB T E, WERMOERE S
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TELPEERRDZ D&, A7 Y—ZV
TRV AICIZEER R Tz, $/c axi-
al 1T I U sagittal, coronal £ CHEICEBRNR
o RERE LT, MEDET, BWEROIER
WOHENAIC XD R B I sagittal,
coronal f Tlid slice MOBELEHEL <, /i
¥ O presaturation 28_EFRME I 0 - T
LED RSB A ENBET ONA.

STAR |34k 2D B7r O THME & LT tar-

get MIP R Q2 B2 CORELR 2 lid T

LETERRV. FHBOATA ADFER
BEFTLHIELTERY. BEMIPETO
MRA OBEIX &> bfTbh, TORIR
STARIZ & » THRFITH 5.

STARIC X ) MEERICBE T AEH 1B S
T ERBMEINTW A9, 4[E O Fastcard-
STAR iZE & D S/N MMEL, MO MKENRZ
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tE26N5. ¥/ Fastcard D FEx4E2 L,
SHRITERE T TORPICAISHAPIFIN
5.

¥ & B
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MR Angiography of the Head with Fastcard STAR (Gated K-space Segmentation
Signal Targeting with Alternative Radiofrequency)

Koichiro IT0!, Susumu OKADA!, Minoru SAKURAI,
Haruyoshi SAIT0?, Shinichi TAKAOKAZ, Joji KATO?,
Tatsuo KumMazaki®, Hiroto MORIYA*
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3Department of Radiology, Nippon Medical School
¢GE Yokogawa Medical Systems

Signal targeting with alternative radiofrequency (STAR) is reported to create good vascular
depiction in MR angiography. We combined this technique with a Fastcard data acquisition scheme
for rapid examination (32sec acquisition time) and compatibility to pulsative flow. In 60 cases,
cerebral MR angiography was performed with the Fastcard STAR sequence and compared with con-
ventional 3D Time-of-Flight MR angiography. In 80% cases, axial Fastcard STAR MR angiography
provided good images in quality, but less than a half cases were sufficient in coronal and sagittal
images. Concerning arterial depiction, almost similar findings were predicted in both techniques.
However, Fastcard STAR MR angiography only revealed very slow flow in a case of traumatic
carotid-cavernous sinus fistula. Although Fastcard STAR MR angiography has several drawbacks in
lower image SNR and incapability of postprocessings, it provides sufficient arterial depiction in short
acquisition time, and is especially advantageous in slow flow.
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