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Diffusion Tensor imaging (DTI) is a powerful technique that allows for identification of 

the long-range connections, namely the fiber tracts of the white matter in the human brain. Here 

we use DTI to detect differences in the white matter skeleton of elderly humans with Alzheimer's 

disease (AD), an age-matched control group and a group of adults aged 40-50 years. AD is 

characterized clinically by severe functional impairment and the presence of tangles and plaques 

in the microstructure. In essence, DTI is a noninvasive technique that images the brain in 

multiple directions to determine a diffusion tensor (a symmetric 3x3 matrix) at each volume 

element in space.  These tensors represent the probability of water diffusing in a given direction 

and allow for the differentiation between regions in the in the brain where the water diffusion is 

isotropic and the more interesting areas of high anisotropy that represent the long-range fibers. 

Directions of high anisotropy are traced from voxel to voxel creating a map of tract bundles in 

space. The resulting tractography is filtered by region of interest to reveal major white matter 

pathways that correspond to known anatomy. Counting the traces that connect each region of 

interest along the anisotropy skeleton provides a quantitative representation of differences in 

structural connectivity that occur with AD. 
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Introduction 

Alzheimer’s Disease (AD) 

Processing Pipeline 

� AD is characterized by histological changes in the brain 
microstructure including the presence of neurofibrillary tangles and 
beta-amyloid plaques. 

William Hahn, Armin Fuchs, Center for Complex Systems and Brain Sciences, FAU 

� In vivo MRI biomarkers for AD 
would be beneficial to understand 
mechanisms of AD and 
associated functional decline. 

� Our goal is to employ an age-matched control set and an atlas 
of healthy aging brains we hope to identify how AD differs from 
normal aging. Acknowledgments: We would like to thank Dr. Fred Steinberg from University MRI and Dr. Betty Tuller for making this data available.   

hed control set and an atlas

� DTI is used to detect differences in white matter tracts of elderly humans with Alzheimer's disease (AD), an age-
matched control group and a group of adults aged 40-50 years.  

�  Diffusion tensor imaging (DTI) is a noninvasive technique that 
images the brain in multiple directions to determine a diffusion 
tensor (a symmetric 3x3 matrix) at each volume element in space.  
These tensors represent the probability of water diffusing in a 
given direction and allow for detecting regions where the diffusion 
is highly anisotropic representing the long range white matter fiber. 
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� Early detection is critical for 
patients to be enrolled in clinical 
trials. 

� A scalar field is calculated from the tensors called fractional 
anisotropy (FA). FA maps have a value of zero when water 
diffusion is not constrained and take their maximum values when 
diffusion is primarily in one direction. 

DTI and AD 

� FA maps are combined to produce images of white matter pathways common to all subjects.  

� Our goal is a quantitative representation of differences in structural connectivity that occur with AD. 
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