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FAST SPIN ECHO — MULTIPLE ECHOES
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FAST SPIN ECHO — SEGMENTED (RARE) ecl'sm
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ECHO PLANAR IMAGING — SEGMENTED ecl'sm

90, 180

T% y T%

RF

.  nOnAnAn
; T Tty

N z

EPI read-out

GSS z

____ Clem. CH

© CIBM | Center for Biomedical Imaging
Racir nf I\/IPI




ECHO PLANAR IMAGING — SEGMENTED ecl'sm

90, 180

T% y T%

RF

.  nOnAnAn
; T Tty

N z

EPI read-out

GSS z

____ Clem. CH

© CIBM | Center for Biomedical Imaging
Racir nf I\/IPI




S

DIFFUSION MRI (SPIN-ECHO) 'r.:|Bm
90° 180° renferforBemedatimagne
I
RF ] . nnnnnnnnnnnnnnnnn A nnn“ﬂﬂﬂnnnnﬂ Mnnﬂﬂﬂnnn%ﬁwﬁ,ﬁ
VY UUUUVUUL UUUUUUUUuu

Echo

____ Clem. CH

© CIBM | Center for Biomedical Imaging




nter for Biomedical Imaging

ciBm

s
v

180

DIFFUSION MRI (SPIN-ECHO)
90°

RF

- 0000 0000

CiIBM.CH

Nothing Diffusion

© CIBM | Center for Biomedical Imaging



40>
ciBm

Center for Biomedical Imaging

W,

DIFFUSION MRI

L3 - L1 ']
o = o - - ot T
™y et 'E#::l.r:'r. -|-. .el":‘- '..:.Il - *'
-t ! :... P | a* ¥ oeowd
o .5- r n ¥ 5 .|.. ot Ii [ & L3
[ 5 LI -'. LY, ""-I "
n - v o L " a* "
5; : ‘ : E "". ‘:';’ -‘*"! » I‘l:.
" TR e am
..;. :.? " o, o P L e = .
N e % . - E.n'l‘:" By 7 ma g
. o L e A ey, Wy g
LI P as " " - B 4 5 oa
TR . T L E'
u-?" fagre n = il ] -
- P L T T e L L
e - E o "'- E E oMt .l v
G "". ir ¥ H o e
' L T o gy J
o oAy o R LA . LY
R L N
I LI o . a- o T
.."" ‘. -‘"?.‘. l:::?f ":!: ';'.:'l' "-‘ 'l
= [ Hhat! ] [ ey ] - = g L gy | -
- 'L.;.. . oony n l!f « %" ; faf-:i -_"-"
L3 - - - -

Diffusion

https://en.wikipedia.org/wiki/Brownian_motion
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m Brownian motion follows Einstein’s equation (random walk):

MR signal:
(r) =v6DA S = Spexp(i Agp)

D self-diffusion coefficient So Signal without diffusion
r displacement after time A

IS| = |So| exp(—b D)

With b = (yG8)2(A — 5/3)
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m Diffusion properties

Anisotropic
Isotropic

D) — =

axonal membrane myelin neurofilament

Diffusion coefficient depends
on gradient orientation

-> Diffusion tensor Dyw Dgy Dy
D=1 Dy Dy D,
ADC ¢ Dz:z: Dzy Dzz
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m Diffusion tensor (symmetric) -> 3 orthogonal Eigenvectors and eigenvalues
Anisotropic
Da:a’; Da:y D:{:z
D= Dym‘ Dyy Dyz
Dza: -Dzy Dzz

m  One can define the
main diffusion direction
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