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Introduction

Methods

 Distant cerebral cortical regions bound by axonal �ber bundles have 
shown statistically related thicknesses, possibly due to the in�uence of 
experience-dependent plasticity or mutual trophic factors (Lerch et al., 2006). 
These interregional similarities in cortical structure have been measured 
using structural MRI in order to derive networks that exhibit  the small-world 
properties of high clustering coe�cient (local clustering of nodes) and low 
characteristic path length (a short path between any two nodes in the 
network) in comparison to an equivalent randomly conencted network. 
These networks have been informative in detecting structural network 
alterations in patients with neurological disease (eg He et al., 2007). Similar 
analyses based on DTI/DSI tractography have been used to characterize 
brain network topologies. Here we assessed the degree of similarity in 
group-level cortical thickness and �ber networks that may result from 
methodological or biological di�erences.
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Networks rendered at 20% sparsity; edges are weighted for visualization 
purposes. Network view is from top of the brain. Node radius is based on
within-network strength (orange), betweenness centrality (green), or 
clustering coe�cient (blue) . The �ber network has a distinctly local pattern 
of connectivity. The thickness network has a more physically distributed 
pattern, with homotopic regions in opposite hemispheres showing the 
strongest connections.

Degree

Histogram of degree distributions for 
�ber and thickness networks at 20% 
density. Highest probability of degree 
was11 for �ber network and 14 for 
thickness network.

Fiber networks were much more 
skewed towards low edge strength. 
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For the 68 nodes in the network
at 20% density, node metrics
were correlated with each
other. No relationship 
demonstrated statistical
sign�cance (p<.05). Over the
density range examined, no
metric had a consistently strong
linear relationship.

All data was download from the ICBM database (Mazziota et al., 2001). We 
examined DTI and T1 structural scans for n=138 healthy subjects (age range 
18-90,  mean 43.7+/- 15.2, gender: female=72, male=66). 
DTI: 1.5T, 30 directions, b=1000mm�/s, voxel size=2.5mm�. 
MPRAGE: 1.5T, voxel size=1mm�, 5 repeats averaged. All network measures 
were calculated based on implementations in the Brain Connectivity 
Toolbox (http://www.brain-connectivity-toolbox.net) (Rubinov and Sporns, 2009).

Structural

1) Eddy Correction/Tensor Estimation,  2) BEDPOSTX with two crossing �bers, 3) FACT tractography, 
4) Register gray/white cortical parcellations from Freesurfer, 5) Count number of �bers that 
start/stop in all pairs of regions, scale counts by region volume to obtain �ber density matrix, 
6) Binarize matrix at chosen threshold

1) Average �ve acquistions, 2) Run Freesurfer recon-all (skull stripping, estimation of pial and 
cortical surface, parcellation of 68 cortical regions), 3) Quality control parcellations,
4) Obtain cortical thickness values for each region, for each subject,
5) Calculate partial correlation of region A x region B thickness value across all subjects, repeat
for all pairs of regions, 6) Binarize matrix at chosen threshold

DTI raw data

Structural raw data

Fiber tractography x 138 subjects

Freesurfer cortical parcellation and 
regional cortical thickness x 138 subjects

Cortical thickness correlation matrix
across subjects

Binarized matrix

Fiber density matrix averaged 
across subjects

Binarized matrix

Register regional masks to DTI space
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Thickness networks had signi�cantly longer mean connection 
length at every threshold level. The percentage of connections
that were common between networks after thresholding 
ranged from 13-40%. 

Small worldness was de�ned at a 
� > 1.2. Fiber networks had � > 1.2 
across the entire range, while 
thickness networks had � > 1.2 in 
the 6-27% range. The greater small 
worldness in the �ber network owed 
to its signi�cantly higher clustering
coe�cient.
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r = .1129

r = .1126

Correlations between weights in
�ber and thickness networks were
weak, regardless of using the raw or 
absolute values for thickness matrix.
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- Connection weights for group �ber networks and cortical
thickness networks are not strongly correlated with each other.
- Fiber networks have shorter, more local connections, which 
contribute to increased clustering coe�cient and increased 
small worldness.
- Di�erent regions serve as hubs in �ber and thickness networks.
- Regional network measures (BC, Degree, CC, Regional E�ciency, 
Local E�ciency) are not strongly correlated at any threshold.

Future Directions
- Assess relationship between other morpometric variables:
regional volume, regional surface area
- Combine connectivity information from the two network types
using PCA/ICA.

Node measure correlations over density range

Correlation of regional network metrics between �ber and cortical thickness network, with 
correlation r-value on the y-axis. Correlation values for BC, Degree, and Regional E�ciency were 
weakly positive while correlation values for CC and Local E�ciency were weakly negative.
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