M xx

1

Flow Artifact & MRA

y €

N

oW
T ‘OA




X 1
X 1

D>

MI°

-- artifacts ?

2 of 189



- n (bright) n (black blood)

3 of 189



M 3x

Flow-related enhancement
I = Mn N -

Flow void (spin-echo)
B

4 of 189



Flow-Related Enhancement

Neck Abdomen

50f 189



aZ T1 \Y
Through-plane flow
7 Mé Wy N’

6 of 189



Through-plane

In-plane n xx

\

n

7 of 189



Multi-slice MAN - =

8 of 189



D

9 of 189



MRI Mn n - A

T1 M 0%
Through-plane flow
h Mée WYNn’

10of 189



110f 189



12 of 189



130f 189



T1WI: TR ~ 600

TR

14 of 189



T1 A A

TR-->h1 W T1° -

~L

— a .> @

eESaturati ono eff ec
TR~200msec:' H Hw X

150f 189



16 of 189



17 of 189



T1

18 of 189



gl A

190f 189



200f 189



210f 189



A 'H HwadR &
1 t

v

=<
()]
o

o & =- —

Flow-related enhancement (FRE)

220f 189



1.5 Tesla
GE Signa
Gradient-echo

Aorta & IVC®
T1 M 10 -

MA flow-related enhancement

230f 189



=

« A T1DR

L Tr TR —

Suryan G.,1951v b p
1946: NMR, 1973: MR imaging

24 of 189



FRE <A

TR A
¥ W4 cAKRW
Flip angle

o

nx - n MAWKE

250f 189



nH 4

n =

FRE A

© & o ©
- —_— f— —_—
AR RN ﬂFV; AN
- - k”v -
© @@ o ©
- — f— —_—
SRR

26 0of 189



FRE <A

TR A
o W4 sAMW
Flip angle

nx < N MANeEe

270of 189



Flip Angle FRETI

€E oY € Y (T1
T eA N1~
L1 q



T1 weighting

PD weighting

290f 189



FRE <A

TR A
o W4 sAMW
Flip angle

nx - n MAWKE

300f 189



laminar
flow

31of 189



aZ T1 M DY
Through-plane flow

n Mé YN’

?

320f 189



MA

—

= s .

MMM

330f 189




34 0f 189



~

MA

——

—

= iR

AN

AMMNIN

AAMMMNNN

N
N

350f 189



FREY

Cyn

gl A

360f 189



FRE 1Y

(¢

370f 189



T ERENY

(¢

. E> Zyn A

a

380f 189



Multi-slice MAN - =

390f 189



y A FRE

Qo Y FRE Y
aZw C Y
I Entry slice phenomena

T sequential M. 'l

400f 189



Entry-Slice FRE

410f 189



(¢
4

FRE A

Sequential interleave n-

Interleave MM FRE  Entry slice
0 YNC
T NNoq v artifact !

42 of 189



Sequential Interleave

@8)

Sequential: 4 3 2 1

; '. 'r- K\%-
. - T —

Interleave: 4 2 3 1

Z" AFRENET’

n

43 of 189



FRE X Z° Artifact

ne~ Y >
L FREV n - Y

44 of 189



£ enhancement
bl "~V motion
ghostsx*mn'’y !

0 nx JA-I U

45 of 189



FRE Artifacts A

UJ] @ n - a
I Inflow saturation
1, N N A

—> Kk

46 of 189



Inflow Saturation A A

47 of 189



Inflow Saturation A

image slice
G

N
(S [
~—

SAT bands

[]

@ <
<

)

48 of 189



GO Inflow Saturation

1 SAT bands

B |mage volume

T

Dv

1G9
1G> L, €

Q 6M SAT

WJuK ProtocolMX KJ] 3

49 of 189



Superior Inflow Saturation

No Sat With Sat

500f 189



Inferior Inflow Saturation

Brw: 00006
er 1 005 D2
ims: 002 0O

WITH SAT

With Sat

510f 189



Sup/Inf SAT > LTI

AR vl

52 of 189



ANYN3SH

nA

T

u/jhxs

M

NNTAOL
2 A
5 G !

530f 189



Cu:n - bI- 3Y-1
VAR GO h -
T Tzn G ?

Time Of Flight MR n |

54 of 189



F enhancement
Aa A -

550f 189



Time-of-Flight MR Angiogram

f i VORRN

« Y
e

Vb R

« oW
o T
r’ﬁ/

-

56 0of 189



