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A B S T R A C T

Very preterm birth influences brain development and may result in alterations of cortical morphometry. These
structural alterations may interact with cognitive development. The aim of the present study was to investigate
the structure-function relationship in school-aged very preterm and term-born control children. A comprehen-
sive neuropsychological test battery was administered to 41 very preterm (< 32 weeks of gestation) and 30
term-born control children aged seven to twelve years. The automated method FreeSurfer was used to obtain
cortical thickness and cortical surface area measures from T1-weighted MRI images. Regional cortical thickness
differed between groups but differences disappeared when controlling for age. Global cortical thickness differed
between groups in the right hemisphere (very preterm children > controls). No group differences occurred for
cortical surface area. The relationship between cortical morphometry and cognition differed between very
preterm and control children. In very preterm children, some cognitive domains correlated positively and others
negatively with regional cortical thickness and cortical surface area. Our findings contribute to the under-
standing of the structure-function relationship in very preterm children and their term-born peers. They add to
the notion that this relationship varies depending on the brain region and the cognitive function in question and
suggest developmental differences between very preterm and term-born children.

1. Introduction

Very preterm-born children may show structural brain alterations,
including smaller total brain volume [1,2], alterations in gray and
white matter volume [3,4] and reduced volumes of corpora callosa,
hippocampi, cerebellum and nuclei caudati [2,5–8]. In addition to
differences in gray and white matter volume, more recent methods have
detected alterations in cortical thickness and cortical surface area in
very preterm-born children (< 32 weeks of gestation) [9–14]. While
cortical morphometry has been suggested to parallel cognitive func-
tioning in typically developing children [10,15–17], morphometric al-
terations in the preterm brain may likewise interact with cognitive
functioning. Indeed, children born very preterm are at increased risk of
a range of cognitive difficulties concerning memory, language, atten-
tion, processing speed, reading, spelling and arithmetic [18]. Defining
how cognitive performance relates to cortical thickness and cortical
surface area in very preterm and term-born children will help to un-
derstand the structure-function relationship in the atypically and typi-
cally developing child's brain.

Neuroimaging offers the possibility of non-invasively examining

cortical characteristics at a large-scale brain level. The formation of
cortical thickness and cortical surface area seems to be driven by dif-
ferent neurodevelopmental processes and is thought to be influenced by
different genes [19,20]. As the developmental trajectories of those
measures differ across the brain, it is important to include both mea-
sures - cortical thickness and cortical surface area - in studies of the
cortical structure-function relationship [21].

Cortical thickness is thought to be an indicator of the number of
neurons per cortical column (groups of neurons that connect the six
horizontal layers of the neocortex vertically) and relates to glial support
and dendritic arborization [22]. Normal development in childhood is
accompanied by an increase in cortical thickness during early child-
hood followed by a progressive cortical thinning during middle child-
hood and adolescence. This decrease of cortical thickness co-occurs
with the pruning of dispensable neurons and synapses [23]. Because
pruning is accompanied by increasing cognitive performance during
development, it is suggested that higher cognitive performance might
be associated with a thinner cortex [24]. Indeed, in healthy term-born
children cortical thickness was negatively related to language abilities
[15], verbal learning and memory, visuospatial functioning, problem
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