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K-Space: spatial frequency information of the image
- Center: low frequencies P global features, image intensity (C)
- Periphery: high frequencies b sharp features, edges (A)

Images from: http://thelonius.loni.ucla.edu/AM R/EPI Theory.html

Review: spatial encoding
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Overview:

 Definition of Contrast
e Contrast parameters
e Concept of MRI contrast weighting
» Properties of pulse sequences & sequence parameters
- Spin- Echo (p , T1, T2 contrasts)
- Good T,-contrast: Inversion Recovery Sequence
- Gradient-Echo (T ,* contrast)
- Diffusion weighting

MRI Contrast










Pulse Sequences: Spin Echo
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If p-weighting desired = need to make (T, & T,terms) = 1
= short TE& long TR
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If T,-weighting desired = need to make (T, term) = 1
= short TE
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Pulse Sequences: Inversion Recovery
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Pulse Sequences: Inversion Recovery
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Spin Echo

180° Inversion: prepare magnetization prior to

Spin Echo detection
TI/T1 TR/Tl) e TE/T2

Pixelp p(- 2e

Twice dynamic range as SE

Signal null at Tl = In(2)* T1
From Jeffrey L. Duerk

Inversion Recovery: T1 Contrast
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T1 contrast: Little or no T2 Effect
T1 effect > r effects
Select TI, TR long
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TE/TI/TR From Jeffrey L. Duerk
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Inversion Recovery: Fluid Suppression

Fluid Attenuating Inversion Recovery: FLAIR
T1 csf ~ 3500 msec at 1.5T TI ~ 2500 msec (long)

SE 80/3500 IR 80/2500/7500
From Jeffrey L. Duerk

» Water in vascular system = follows flow
o Water in extra-vascular system = random motion
» Water diffusion: incoherent motion of extravascular H,O

» Free Water = isotropic diffusion
e Water in Tissue => anisotropic diffusion (prefered directions)
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Clinical (stroke) Brain Structure Resear ch

Spin-Echo DW Spin-Echo Diffusion Tensor Map

MRI Contrast
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o Jeffrey L. Duerk
Univer stity Hospitals of Cleveland

http://iwww.uhrad.com/r esear ch/1997cat/index.htm
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