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Why should I care about neuroanatomy if I’m 
interested in behavior or brain function? 



Traditional neuroanatomy approach



Today’s neuroanatomy approach



Diffusion weighted imaging

is not predicated on any particular hypothesis
concerning diffusion. Accordingly, its capability
to resolve the diffusion probability density func-
tion dependsonly on the resolution in q-space,
and its capability to resolve fiber crossingsde-
pendsonly on the related angular resolution. In
Figure 17, imagesobtained with the two methods

are juxtaposed. The regions in which themost
striking difference can be seen are the pons,
where the corticospinal tract and middle cerebel-
lar peduncle cross, and the centrum semiovale,

Figure 16. Extraction of scalar values from diffusion tensor imaging. (a) Image shows
mean diffusion, which is the trace of the diffusion tensor. An imageof ADC averaged over
three orthogonal directionswould havea similar appearance. (b) Image shows the fractional
anisotropy, which is computed from theeigenvaluesof the diffusion tensor. (c) Color-coded
image shows the orientation of the principal direction of diffusion, with red, blue, and green
representing diffusion along x-, y-, and z-axes, respectively. The color intensity is propor-
tional to the fractional anisotropy.

Figure 17. Comparison be-
tween diffusion tensor and
diffusion spectrum imaging
in regions that contain fiber
crossings. In A, a color-coded
coronal diffusion image shows
the pons (B) and the centrum
semiovale (C) , in which diffu-
sion isdepicted by both diffu-
sion tensor images (B-DTI ,
C-DTI) and diffusion spec-
trum images (B-DSI , C-DSI) .
In the pons, themiddle cer-
ebellar peduncle crosses the
corticospinal tract. In the cen-
trum semiovale, the cortico-
spinal tract crosses the corpus
callosum and the arcuate fas-
ciculus. In the circled sections
(C-DTI , C-DSI) , it can be
seen that diffusion tensor im-
aging isnot capable of resolv-
ing fiber crossings, whereas
diffusion spectrum imaging is.
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(video courtesy of Concha & Torres)

Diffusion weighted imaging



Diffusion weighted imaging

Diffusion weighted imaging



Anatomical maps of white matter systems



Two explicit goals for this class:

1. Learn to use the DWI tools that map 
neuroanatomical structure white matter pathways.	

• Normative templates of healthy human brain.	


2. Learn about macroscopic neuroanatomical pathways 
interactively using neuroimaging data.	

• Whole Circuits! 	


- Location, representation, function, connectivity, 
behavioral analogue



Meta-goal for the class

Begin building an Open Source atlas of the major white 
matter pathways in the human brain	


• Use trained “diffusion anatomists” (i.e. you) to 
segment anatomically meaningful brain circuits and 
provide a description of their function.	


• Post results online (URL to be determined), with 
attribution of authors of work.



Resources we will use
DSI Studio



Resources we will use
BrainSCANr



NeuroSynth

Resources we will use



University of Utah Neuroanatomy Guide

Resources we will use



Good ol’ Wikipedia

Resources we will use



Before next class…

1. Download DSI Studio and get familiar with the latest 
interface.	

• This will also be installed on the lab computers.	


2. Identify the the pathway you would like to study for 
your class project.	

• Think BIG pathways (smaller pathways are harder 

to map)	


3. Do the readings (will be emailed)


