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In order to understand how the brain grows to master complex cognitive functions is a 

fascinating task of developmental neuroscience. Every step in brain development contains 

major micro- and macro- structural changes that lead to functional competence from the fetus 

to the newborn to the child and into adulthood. Non

researchers in recent years to start to assess these important structural changes during

development. The three major structural characteristics of the developing human brain are 

dynamic changes in cortical thickness, the cortical folds with the complex surface structure 

tightly linked to functional specificity and the underlying connec

functional networks. These three major characteristics of the human brain have an intertwined 

time course of development in the later fetal and early neonatal life and any major 

environmental change such as prematurity or

these processes considerably and alteration of these processes most likely are at the origin of 

developmental and psychiatric disorders in childhood and adolescence and beyond.

Survival of children born prematurely or with very low birth weight has increased dramatically in 

the last decades, but the long term developmental outcome remains a concern {Schlapbach, 

2012 2522 /id}. The most common cerebral neuro

birth is a diffuse white matter abnormality. However, many of the children born prematurely 

present deficits in their cognitive capacities, in particular involving executive domains 

origins of these disabilities are largely unknown but are likely to involve an overriding central 
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In order to understand how the brain grows to master complex cognitive functions is a 

fascinating task of developmental neuroscience. Every step in brain development contains 

structural changes that lead to functional competence from the fetus 

to the newborn to the child and into adulthood. Non-invasive neuroimaging has allowed 

researchers in recent years to start to assess these important structural changes during

development. The three major structural characteristics of the developing human brain are 

dynamic changes in cortical thickness, the cortical folds with the complex surface structure 

tightly linked to functional specificity and the underlying connectivity that provides the basis for 

functional networks. These three major characteristics of the human brain have an intertwined 

time course of development in the later fetal and early neonatal life and any major 

environmental change such as prematurity or intrauterine growth restriction can influence 

these processes considerably and alteration of these processes most likely are at the origin of 

developmental and psychiatric disorders in childhood and adolescence and beyond.

urely or with very low birth weight has increased dramatically in 

the last decades, but the long term developmental outcome remains a concern {Schlapbach, 

2012 2522 /id}. The most common cerebral neuro-pathology observed in case of premature 

fuse white matter abnormality. However, many of the children born prematurely 

present deficits in their cognitive capacities, in particular involving executive domains 

origins of these disabilities are largely unknown but are likely to involve an overriding central 
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nervous system deficit. In vivo biomarkers 

better target interventions to prevent complex cognitive and psychiatric disorders in preterm and low

birthweight infants. 

Understanding rate and variability of cortical developmen

thickness {Dubois, 2008 1680 /id} as well as connectivity in normal brain development {Dubois, 2013 

2470 /id}{Kunz, 2014 2535 /id}, and detect differences from typical development offers insight into the 

developmental origin of childhood and adult brain disorders associated with prematurity and IUGR. To 

understand the neurostructural origin of these disabilities and to investigate the effect of EP and IUGR 

in newborns and pre-school children aged 6 years old new b

invasive imaging modalities such as conventional magnetic resonance imaging, diffusion tensor 

imaging and functional imaging, that have for the first time allowed researchers to describe these macro 

and microstructural changes and functional maturation in vivo during human brain development {Fischi

Gomez, 2014 2532 /id} 
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In vivo biomarkers of such central nervous system alterations are needed to 

better target interventions to prevent complex cognitive and psychiatric disorders in preterm and low

Understanding rate and variability of cortical development with changes in surface, gyrification and 

thickness {Dubois, 2008 1680 /id} as well as connectivity in normal brain development {Dubois, 2013 

2470 /id}{Kunz, 2014 2535 /id}, and detect differences from typical development offers insight into the 

ental origin of childhood and adult brain disorders associated with prematurity and IUGR. To 

understand the neurostructural origin of these disabilities and to investigate the effect of EP and IUGR 

school children aged 6 years old new biomarkers are presented using non

invasive imaging modalities such as conventional magnetic resonance imaging, diffusion tensor 

imaging and functional imaging, that have for the first time allowed researchers to describe these macro 

nges and functional maturation in vivo during human brain development {Fischi
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