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Magnetic Resonance Imaging

Water: 42 MHz/Tesla

1.5 Tesla = 63 MHz
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Magnetic Resonance Imaging (MRI)
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Sensitive to:
« # of protons (H,O)

« Magnetic environment
— Tissue structure
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MRI Images with Different
Contrast Weighting







Two Types of Neuroimaging

 Structural/Anatomical Imaging

* Functional Imaging




Venography
Fiber Track Imaging

Anatomy

Angiography






*Functional Imaging

—Xenon Computerized Tomography (Xe CT)
—Positron Emission Tomography (PET)

—Single Photon Computed Tomography (SPECT)
—Functional MRI (fMRI1)
—Electroencephalography (EEG)
—Magnetoencphalography (MEG)

—Transcranial Magnetic Stimulation (TMS)



Za (@

Passtvely vicwing wonds Lankemape W wrnds

Socaking words Cioneranmng verds




Brain Activation ﬁ

Blood flow and oxygenation ﬁ
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MRI signal ﬁ






MRI vs. fMRI
fMRI

one image

many images
(e.g., every 2 sec for 5 mins)
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Alternating Left and Right Finger Tapping

~ 1992



Alternating Left and Right Finger Tapping
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Topics Studied with fMRI at the NIH

*Epilepsy

Visual processing
*Mood disorders
Learning
*Habituation
Plasticity

*Motor Function
«Auditory processing
«Attention
eLanguage
*Speech

Stroke

*Social Interaction
*Development
*Aging

*Genetics
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A typical day at the MRI scanner
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MRI Image showing
activation of the
Visual Cortex

From Belliveau, et al.
Science Nov 1991

MSC - perfusion



Parietal/ o o
Somatosensory Occipital/Vision

Parietal/
Association Area

Auditory




Left Right

b

Toe movement /

Finger movement /

h




Finger Movement Tactile Stimulation
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Simple Finger Movement on the Right Hand




Complex Finger Movement on the Right Hand




Imagined Complex Finger Movement on the Right Hand

Right




Listening




Visual Pathways: The Retino-Geniculo-Calcarine Pathway
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Word stem completion




Presurgical Mapping

Left Foot Tumor Right Hand
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Neural Correlates of Visual Working Memory:
fMRI Amplitude Predicts Task Performance
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Lie Detection by Functional Magnetic
Resonance Imaging

Tatia M.C. Lee,'™ Ho-Ling Liu,? Li-Hai Tan,’ Chetwyn C.H. Chan,*
Srikanth Mahankali,” Ching-Mei Feng,’ Jinwen Hou,’
Peter T. Fox,” and Jia-Hong Gao®

(a) Digit Memory Task

Figure |.
Functional maps. Normalized activation brain maps averaged ing on forced choice testing using (a) Digit Memory and (b)
across five subjects demonstrating the statistically significant acti-  Autobiographic Memory tasks. Planes are axial sections, labeled
vations (P << 0.01) in the faking memory impairment condition with  with the height (mm) relative to the bicommissural line. L, left
the activation for making accurate recall removed when perform- hemisphere; R, right hemisphere.
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Magnetoencephalography
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Alpha Wave Activity Mapped with MEG
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Functional Neuroimaging Technigques

' Non-invasive
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Transcranial Magnetic Stimulation




Transcranial Magnetic Stimulation (TMS)
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