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Functional Neuroimaging Techniques
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MRI vs. fMRI

 neural activity    ➔    blood oxygen   ➔    fMRI signal

MRI fMRI

one image

many images 

(e.g., every 2 sec for 5 mins)

high resolution

(1 mm)

low resolution

(~3 mm but can be better)

fMRI

 Blood Oxygenation Level Dependent (BOLD) signal 

 indirect measure of neural activity

…
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Current Uses of fMRI

Potential uses of fMRI

Understanding normal brain organization and changes

 -networks involved with specific tasks (low to high level processing)

 -changes over time (seconds to years)

 -correlates of behavior (response accuracy, performance changes…)

Clinical research

 -correlates of specifically activated networks to clinical populations

 -presurgical mapping

 -epileptic foci mapping

 -drug effects

Complementary use for clinical diagnosis

 -utilization of clinical research results

Clinical treatment and assessment

 -drug, therapy, rehabilitation, biofeedback 

Non clinical uses

 -complementary use with behavioral results

 -lie detection

 -prediction of behavior tendencies (many contexts)

 -brain/computer interface (potentially clinical)
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Topics Studied with fMRI at the NIH

•Epilepsy

•Visual processing

•Mood disorders

•Learning

•Habituation

•Plasticity/Recovery

•Motor Function

•Auditory processing

•Attention

•Language

•Speech

•Stroke

•Social Interaction

•Development

•Aging

•Genetics

•Decision making

•Mood disorders



Scanners: 

“3T-1”  GE 3T (June 2000)

“3T-2”  GE 3T    (Nov 2002)

“FMRIF 1.5T” GE 1.5T (Sept 2004)

Currently being Cited GE 3T (Aug 2003)

3T-1 3T-2

1.5T





Haxby et al (2001)



Comparison of two groups of normal individuals with differences in the Serotonin Transporter Gene
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