/—k

BRI T1 s I1C 351 B black-blood % F /2

HRTE D55 M OFA A
REFE, HA £, HHERZ, SREHL
BA M OB ORIk LiEEBL R ER

THARRAE IS RESERE R BREE RS

FL&IC

B MRI B I i) % 3E 8 T AR,
BRI 2 A FE MR B ORI RE D [l E OB RYZ
KHESLTWAY., Ui, SFFOREIC
ko TEIRFAOBEENLERL, TOEEBFR
flow artifact 7= ITHRZE O & AL S B IR
Tl leh T LRI NAS. SEEAEIO
RIS Z RS 5720, LESEBR CERINT
% black-blood 23 % BEEREE T1 iRERAE &
HEA L, KERE (T 2ZELTZDHR
AEzBE L.

HRELVHE

R AR EE ORW O 7= DICEFH iz
SEXxhn/-8fER (BH16l, L7760, F
B3 19~64 5% (P 488 Tho7-. FH
MRI % & #l13 gadoteridol X iZ gadopentetate
dimeglumine T& 1V, # 5 &3 0.1 mmol/kg
THoTz.

fif FA MRI % & I GE # #! Signa Horizon
Echospeed (1.5T) T, BEZHA A IV ZHW
TUTOBRBELEFHE 20 5 AICHT L
7o, £F8HI LB TCSEET1#FAEBE (TR/
TE=300~400/8~9) #ffTL, &\ T6H

TFSE%:T: 5 58 & (TR/TE/ETL/ESP=
760/10~12/8/10~12) ##H&E L7=. BiE D
N Figit 12.5~15.6 kHz, #3%i3 31.3kHz
T, FSEEZRIT L6 HO>H 3FITIE A
5 4 A5 [A D flow compensation® A {#H L 7-.
Z @ 1 4 T black-blood FSE = T1 58 38 &
(TR/TE/ETL/ESP=760/6.8~7.6/8/6.8~
7.6, /N Fiig31.3kHz) %, slice selective
IR 7V A & FSE v — 7 v ZABth & TORE
TI % 50 ms, 200 ms, 350 ms, 500 ms B LU°
643ms & LI THRBE L/, T O black-
blood #:i3 slice nonselective IR /X)L 2 & selec-
tive IR VSV AZ A G, BEDZXTA X
MOIMEES & flow artifact %33 56
TH 5. BEMTEIIERTE T, S REIRR
BIUKBRAZ 46157 >CTHREL, BEBHE
B 24%x21~24cm, < RV v 7 A 256%x224~
256, A5 AE 4~6.5mm, A54 AfERET
1~2mm & L7, #REERE TRV EE
29, LERREETE Lk oo
BN XN T i WHE R ESHERE
—%7, FEBICKT 5BIRFAORGEHME &
flow artifact DR 4 Table 1 DT & { 5 BRE
TR L7z, SREBERICST A OZED
Wilcoxon signed rank test T#HE L, p<0.05
TZDENAFERE, 0.05<p<0.10 IZB W THA

F*—"J— F black-blood MR imaging, gadolinium, flow artifact, brain, venous sinus
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Table 1. Visual Scores of Signal and Flow Artifact
of Venous Sinus

Flow Artifact of
Venous Sinus

Signal of

Score Venous Sinus

#20% 25 (2000)

1 no apparent signal
in the sinus

no apparent flow ar-
tifact in the cerebel-
lum

between 1 and 3

flow artifact is ap-
parent in the cere-
bellum

2 between 1 and 3

3 signal of venous si-
nus is evident

between 3 and 5 between 3 and 5

5 pronounced signal
is shown in the si-

remarkable flow ar-
tifact is shown in

flow artifact @ 3E{fi % Table 2 iZ7 L 7-=. SE
& TiRRE CIBIRAOEEHREITIE LA
< flow artifact & K 61 TH - /= (Fig.
la). FSE i T1 578 £ i flow compensation
DHE PO OT, BIRAOESIIET Lk
7 flow artifact I3 B & /» T&H - 7= (Fig. 1b).
Black-blood FSE #: T1 #5818 Tt SE ¥t
NTHIRAOFE SRELAERICET L, TI50
ms {2k L CTI200 ms ¥ & U 500 ms CTETF
T AEA %R L7 (Fig. lc~e). —7F, IR
o flow artifact {348 « OREICHIHE S N/ 78,
TI500 ms {Z %} L, TI50ms, 200ms 5 & O
350 ms TIE T 9 BHAIZR L7z,

e £

AR TR, EFEE T BmAERICH LT
black-blood ¥ A T 5 Z & TEIRFDOE S
L flow artifact Z#EITE A BRI NIz,

nus the cerebellum Flow compensation % flow artifact % #if 4%
Table 2. Distributions of Scores of Signal and Flow Artifact of Venous Sinus
BFSE BFSE BFSE BFSE BFSE
Scores FSE  FSE+FC  (Tr50)  (TI200)  (TI350)  (TIS00)  (TI643)
SI FA SI FA SI FA SI FA SI FA SI FA SI FA SI FA

1 0o 0 2 0 0 0 2 0 5 4 5 4 5 0 3 0

2 0 4 1 0 2 1 5 5 2 2 0 2 2 4 4 5

3 0 4 0 1 0 2 0 3 0 1 2 1 0 2 0 1

4 1 0 0 0 0 0 1 0 1 1 1 1 1 2 1 1

5 7 0 0 2 1 0 0 0 0 0 0 0 0 0 0 1

SE : contrast-enhanced Ti-weighted SE imaging, FSE : contrast-enhanced Ti-weighted fast SE imaging
without flow compensation, FSE+FC : contrast-enhanced Ti-weighted fast SE imaging with flow compensa-
tion, BFSE (TI50, 200, 350, 500, or 643) : contrast-enhanced black-blood Ti-weighted fast SE imaging with an

inversion time of 50, 200, 350, 500, or 643 ms.

SI : signal of venous sinus, FA : flow artifact of venous sinus.

The signal of venous sinus was significantly reduced in contrast-enhanced black-blood T1-weighted fast SE imag-
ings than in contrast-enhanced SE imaging using the Wilcoxon signed rank test (p<0.02). The contrast-en-
hanced black-blood T1-weighted fast SE imaging with the inversion times of 200 and 500 ms tended to decrease
the venous sinus signal than that with the inversion time of 50 ms. This imaging technique with the inversion
times of 50, 200, and 350 ms tended to reduce the flow artifact compared to that with the inversion time of 500

ms.

1999410 B 28 BB 200041 A 7 HHGET
AIRIEE R
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Fig. 1. The signal and flow artifact of the sigmoid sinus are estimated as 5 and 5 (SI and FA) in
the contrast-enhanced T1-weighted SE (a), 1 and 5 (SI and FA) in the fast SE without flow com-
pensation (b), 2 and 3 (SI and FA) in the black-blood fast SE with an inversion time of 50 ms
(c),1and 1 (SIand FA) in the black-blood fast SE with an inversion time of 350 ms (d), and 2
and 2 (SI and FA) in the black-blood fast SE with an inversion time of 643 ms (e), respectively.
The signal and flow artifact of sigmoid sinus are markedly reduced in the contrast-enhanced
black-blood fast SE imaging with the inversion time of 350 ms (d).

SI: single of venous sinus, FA : flow artifact of venous sinus.
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B TH 5B, TERLESP OEE T, &
JRIAOEESHMET LR AEAICH DY, &
#oIE D flow artifact 2Bz #E 35 &k
B2V, AR CTRNEEELZERIET I
+ % black-blood ¥ 23 & ki @ flow artifact 3
KT, DNMEE L AR flow artifact 258
B UENB & REE OB EHIRRICE R - /=
BEIC T OBERRERES I N, EFIIC
X v flow artifact HIFIOBEICIIEZNRED O
h, COREL L THE L#BIRALZO T
R OB AZED 8% 2 bhiond, R
¢ 1% TT 200 ms <2 350 ms I 35 \» T flow arti-
fact HETFAERICH -7z, LIcB->T, %
F TI % 200ms 7%\ L 350 ms ICFHRE L TF
VN TFOEE AR TEAICAREE BTN E
EEZ bz,

#20% 2% (2000
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Reduction of Flow Signal from Dural Sinus Using Black-blood Technique
in Contrast-enhanced Ti-weighted Fast Spin Echo Imaging

Yasuo AMANO, Ryo TAKAGI, Noriyuki TATENO,
Katsuya TAKAHAMA, Tsuyoshi MATSUMOTO, Toshio MAKI,

Toshio TSUCHIHASHI,

Tatsuo KUMAZAKI

Department of Radiology, Nippon Medical School
1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8603

A black-blood technique using an inversion pulse pair was applied to contrast-enhanced Ti-weight-
ed fast SE imaging of the brain. The black-blood Ti-weighted fast SE imaging significantly sup-
pressed the signal of the enhancing venous sinus more effectively than the Ti-weighted SE
(p<0.02) and fast SE imagings. This imaging sequence with the inversion times of 200 and 350 ms
also tended to reduce the flow artifact in the cerebellum. This technique may be useful in emphasiz-
ing the enhancing cerebellar lesions by suppressing the flow artifact when it was compared to the

contrast-enhanced Ti-weighted SE imaging.
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