Developmental Changes and Gender Differences in Structural Brain Networks of Children using Surface Area and Cortical Thickness
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Introduction

Significant differences in integrated global efficiency with development Gender differences in terms of global topological properties

= Human brain changes dramatically in terms of structural and functional connections with (500 Bootstrap samples)

development [1] Clustering Coefficient Path Length Difference in Global Efficiency
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= However, detailed studies investigating developmental changes using large-scale brain
networks are few
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= Graph theoretic tools can be used to look at large-scale structural brain networks and
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= \We use brain scans of 203 normally growing children (age: 4.8 to 18.3 years, males/females:
92/111) from the NIH MRI study of normal brain development [5]
» For developmental changes: 4 groups Local to distributed reorganization with development Gender differences in terms of local topological properties

Group-1 (Early Childhood): n =51, age = 4.8-8.4 years
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Creation of connection matrix There i i . clobal effics . v childhood to late childhood
_ _ Regional topological changes with development = There Is a significant increase in global efficiency from early childhood to late childhoo
HESROIS connection Matrix (p < 0.05) which decreases significantly from late childhood to older age groups (p < 0.05)
Early Childhood Late Childhood but there is no significant change in global efficiency between early and late adolescence

(p = 0.45).
= There is a local to distributed reorganization in connections with development.

= The cortical hubs are localized in cingulate and temporal regions in the early and late
childhood while in adolescence, they are localized to frontal and association areas in
parietal regions.

= There is no significant difference in efficiency of male and female brains, but the cortical
hubs are situated in insula, right precuneus and right superior occipital gyrus in females
and inferior frontal gyrus in males.

Global topological changes with development

Late Adolescence

Global Efficiency Clustering Coefficient Path Length References

0.45- —i4.8-8.4 yrs —4.8-8.4 yrs
—g8.5-11.3 yrs —8.5-11.3 yrs

11.4414.7 yrs | 11.4-14.7 yrs
—14.8-18.3 yrs —14.8-18.3 yrs

Casey BJ, et al. Biological Psychology, 54, 2000.
Shaw P, et al. Journal of Neuroscience, 28(14), 2008.

044

=
=

0.35+

e
w
A

Mukherjee P, et al. Neuroimaging Clinics of North America, 16, 2006.
He'Y, et al. Cerebral Cortex, 17, 2007.
Evans AC, Neuroimage, 30(1), 2006.

0.3

= 8-8.4 years

—g.5-11.3 years
11.4-14.7 years

—14.8-18.3 years 0.25+
Random

Global Efficiency

o
g
Clustering Coefficient

Average Shortest Path

Lattice

L T A

T T T 1 0.2 T T 1 1.5 T T 1
0 5 1_0 15 20 0 5 10 15 0 5 10 15
Sparsity (%) Sparsity (%) Sparsity (%)




	Slide Number 1

