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Areas can be arranged in a weII-defined’
hierarchy on the basis of their pattern
of interconnections.

Nothing defines the function of a
neuron more than its connections with
other neurons

P

Van Essen & Maunsell, Trends in Neuroscience (1983)
Fellman & Van Essen, Cerebral Cortex (1991)
Mesulam. Ann. Neurol (2005)



Fiber Pathways

of the Brain

Schmahmann & Pandya. Fiber Pathways of the Brain. OUP (2006)



Basser. Biophysical Journal (1994)



Conturo et al. Human Brain Mapping (1999)



Thiebaut de Schotten et al. Nature Neuroscience (2011)
Thiebaut de Schotten et al. Cortex (2012)
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Temporo-parietal junction Lateral Parietal Substantia Nigra Cingulate
Mars 2012 Mars 2011 Menke 2010 Beckmann 2009

Lateral pre-motor Striatum Broca's area Insular cortex
Tomassini 2007 Tziortzi 2013 Klein 2007 Cerliani 2012

Medial prefrontal Thalamus Amygdala Occipital cortex
Johansen-Berg 2004 Behrens 2003 Saygin 201 Thiebaut de Schotten 2013

Jbabdi & Behrens. Ann Ny Acad Sci (2014)
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METHOD
MR ACQUISITION DWV PROCESSING TRACTQQRAPHY

|8 participants (20-35) 2 fibres ball and stick model 2-ROls approach
60 directions Probabilistic tractography
Bvalue = 1500
Matrix size 2*2*2
+ MPRAGE [I’*|*|

Behrens et al. Nature Neuroscience (2003)
Thiebaut de Schotten et al Cortex (2014)
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voxels in the left hemisphere

voxels in the left occipital lobe

Principal
Component
Analysis

Thiebaut de Schotten et al Cortex (2014)



b Clusters

a == Subject 01 original data '
Subject 01 fitted data y=49.044x % Cluster1 | I Cluster4 Cluster 6 ] —
’\ Cluster 3 Cluster8 | |—

\ Cattel, R.B. Multivariate Behavioral Research (1966)

\

3 Principal
S | components
— 4e)
()
s |
o
\\ Residual
o< | components —__
———
0 scree test=8.16 25 v 50
component number

native subject 01

average in the MNI

componern




>500000

20000

Cluster 1

Cluster 2

Cluster 3

Cluster 4

Striatum Pulvinar OR Splenium

iFoF UM pyjvinar  Splenium U shapes

Thiebaut de Schotten et al Cortex (2014)



Clusters
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Thiebaut de Schotten et al Cortex (2014)
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lhoct (BA17) hOC2 (BA 18) || hocav

Mlhocad I hocav ] hocad

Mrc FG2 ] hocs
Thiebaut de Schotten et al Cortex (2014)
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Thiebaut de Schotten et al Cortex (2014)




Lesion based (Holmes 1918)

Thick dark line represents Upper lip of  F. parieto-
apex of F. calcarina F. calcarina.  occipitalis

.....

Lower
lip of
F. calcarina

F.calcarina.
Lips separated
to show its walls
and floor.

Thiebaut de Schotten et al Cortex (2014)
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Thiebaut de Schotten et al Cortex (2014)



Infero-
fempo
Corlex

Mishkin, Ungerleider & Macko, Trends Neurosci. 1983
Milner & Goodale, The Visual Brain in Action, 1995



"’ Tractography-based Subdivisi
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Figure 1. Reaction time (RT) performance for categorical and coordinate tasks
across four visual fields for Experiment 1 (top) and Experiment 2 (bottom). UL,
upper left visual field; UR, upper right visual field; LL, lower left visual field; LR,
lower right visual field.

Niebauer & Christman (1998)



Parallel pathways

Midget (parvocellular)

~- 24,

Parasol (magnocellular)

Retina LGN

Meissirel et al. PNAS (1997)
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Take home message

® BIG limitation due to the quality of the
dataset and the tractography used.

® GOOD correspondence with the
functional anatomy of the brain

® BAD correspondence with cyto,myelo,
resting architecture of the brain.

S%° | NATBRAINLAB

Neuroanatomy ! And Tractography Laboratory
www.natbrainlab.com




Future directions

® Optimization of the processing time

® Optimization of the parcellation with

Richardson Lucy Spherical Deconvolution
algorithm

® Release of an automatic toolbox
o THANK YOU
w4 | NATBRAINLAB
Neuroanatomy ! And Tractography Laboratory Q U ESTI O N S’
www.natbrainlab.com s




