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Methods to Understand Neural Basis 
of Human Cognition

1. Brain lesions & cognitive neuropsychology

2. Electrophysiological recordings in primates (mammals)

3. Pharmacological and genetic studies

4. Transcranial magnetic stimulation

5. Functional neuroimaging
Hemodynamic-metabolic methods (PET, fMRI)
Electric-magnetic methods (ERP, MEG)  

All these data are generally 
incommensurate with one another.
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Functional neuroimaging enables the activity of all brain 
regions to be seen simultaneously – hence, network 

analysis becomes necessary.









Relation of Brain Functional 
Activity to Cerebral Blood Flow

Brain functional activity

Cellular work

Cerebral oxidative metabolism

Delivery of oxygen and glucose

Cerebral blood flow (CBF)



Characteristics:  
Functional Neuroimaging Methods

Technique Variable Time Resol.    Spatial Resol. Comments
2D-Surface 133-Xe 5-7 min 2.5 cm nontomographic
Imaging rCBF no deep structures

3 runs
SPECT 99m-Tc-HMPAO/rCBF 1-2 min 7 mm semiquant.;2 runs

99m-Tc-ECD/rCBF 1-2 min 7 mm 2 runs
133-Xe/rCBF 2 min 7 mm 3 runs

PET [15-O]water/rCBF 15 sec-1 min 5 mm multiple runs
[18-F]FDG/rCMRglc 15-30 min 5 mm 1 run

ERP scalp-recorded 1 msec Very coarse many trials
electric potetial

MEG magnetic field/ 1 msec A few mm many trials
current source nonunique soln.

fMRI blood oxygenation A few sec. 2 mm many runs
semiquant.

source of signal



Positron Emission
Tomography
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