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m Correlation coefficient s BOLD fMRI
Student’s t-test

Perfusion fMRI
Fourier Analysis

H
General Linear Model (GLM)

— Diffusion-weighted fMRI
— Resting-state fMRI

= Independent Component Analysis (ICA)
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BOLD fMRI

BOLD Signal

m Blood Oxygenation Level Dependent
— S. Ogawa, 1990

— S(t) ~ exp(-t/T)) m T &S ek AL RS % (active, rest)
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BOLD response, %
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= Neuronal firing:
= Brain electrical activity

— 2% weight m Biochemical reaction: Metabolic
— 25% glucose utilization . ..
— 20% oxygen utilization SO el
= Vascular response: :
hemodynamic activity Vascular
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Activation Activation

MR signal (S)

excitation reception
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Spatial Properties

FE RO
- Large vessels
= Vein: 0.5 ~ 5 mm

—— | Strong T," Effect
= Venule: 2 ~ 20 um

- Small vessels

= Capillary: 1 ~ 8 um Strong T, Effect

i = w . B L2 —— | Additional T," Effect
Scan Number
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Spatial Properties Spatial Properties

m CBF & CMRO, 2 P 2t48 & [+ % (Uncoupling) m & BOLD > &
D ) : % 28 (veins)
L g sensitive
Neural Activity —L"
m BOLD# CBF= 5
CMRO; From Moonen }% ii ‘%‘ B # matCh

et al, MRI BOLD
ol ch 18 Acthion

BOLD
Buxton RB, Introduction of fMRI, Ch.17
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Temporal Properties Temporal Properties

m BOLD# 8 st [ B 4 m Initial-Dip

— BOLD = stimulus pattern ® HDR holds? K72 AP
— Deoxy-Hb ik & 3 4«
"Ju\/ — EERE

fo o
i ivi F e B
= Stimulus pattern - Neural activity ¥ I Lasting time: 1-2s

= ACBF > ABOLD #B SNRT™ 4 gip| ¥ 5| Signal change: ~ 0.5%

= ACBV lagging behind ACBF
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Technical Challenges

Temporal Properties

CINER 0 G

— SNR :100~200

— Signal change : 1~2% @ 1.5T 2~6% @ 3T

¥4+ 5g #» (head motion) 2% a7 g
- Balloon Model 5 (>100d8)

® 15¥t = (EPI-T, Anatomy Registration)
Lasting time: 10-20s i b7 e R B T bR
— Language, vision, movement...
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First BOLD fMRI of Human Recent Results

Human Brain Hu et al. MRM 2003 April

Rat Brain Austin et al. MRM 2003 May
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Rwong etal, PAAS 1992




Metabolic response

Blood flow 1t 1 .
Hemodynamic response

%k ([dHb]) R4 s T
## (CBV)
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%, %BOLD fMRI

= Advantages + i
- B ARG R R Thank you for your attention
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m Disadvantages

L 7 233 & artifacti f £
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