
 

Mapping cortical development from morphology to
microstructure
Citation for published version (APA):
Zomeno, M., Lefevre, J., Leroy, F., Germanaud, D., Kersbergen, K. J., Moeskops, P., Claessens, N. H. P.,
Poupon, C., Išgum, I., Mangin, J-F., Benders, M. J. N. L., Dubois, J., & Lebenberg, J. (2016). Mapping cortical
development from morphology to microstructure: a longitudinal study in preterms. 4226. Abstract from
Organization for Human Brain Mapping Annual Meeting, 26-30 June 2016, Geneve, Switzerland.

Document status and date:
Published: 01/01/2016

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 16. Nov. 2023

https://research.tue.nl/en/publications/891e38b7-defe-4213-b91b-92a8d8f5e15a


26102016 OHBM

https://ww5.aievolution.com/hbm1601/index.cfm?do=abs.viewAbs&abs=2569 1/6

Mapping Cortical Development from Morphology to Microstructure: A Longitudinal
Study in Preterms
Presented During: Poster Session 
Wednesday, June 29, 2016: 12:45 PM  02:45 PM
 

StandBy Time

Wednesday, June 29, 2016: 12:45 PM   2:45 PM  

Poster Number:

4226 

Submission Type:

Abstract Submission 

On Display:

Wednesday, June 29 & Thursday, June 30 

Authors:

Marie Zomeno1, Julien Lefèvre2, François Leroy1, David Germanaud3,4, Jessica Lebenberg1,5, Karina Kersbergen6, Nathalie Claessens6,
Pim Moeskops7, Cyril Poupon8, Ivana Isgum7, JeanFrançois Mangin5, Manon Benders6, Jessica Dubois1

Institutions:

1INSERM, CEA, NeuroSpin, U992, GifsurYvette, France, 2AixMarseille University, CNRS, Institut de Neurosciences de la Timone,
Marseille, France, 3INSERM, CEA, NeuroSpin, U1129, UNIACT, GifsurYvette, France, 4APHP, Hôpital Robert Debré, Paris, France,
5CEA, NeuroSpin, UNATI, GifsurYvette, France, 6University Medical Center, Wilhelmina Children's Hospital, Utrecht, Netherlands,
7University Medical Center, Image Sciences Institute, Utrecht, Netherlands, 8CEA, NeuroSpin, UNIRS, GifsurYvette, France
 
EPoster
 

Introduction:

The folding of human brain cortex is a complex process that mostly takes place during the second half of pregnancy. While the underlying
mechanisms are still debated, the folds appearance seems to follow a stable spatiotemporal sequence with primary folds from 20 weeks
of gestational age (w GA), secondary folds from 32w GA, and tertiary folds around term age. In the recent years, mapping the folding
process in vivo has become possible with MRI combined with postprocessing tools to extract cortical surfaces in preterm newborns [1]. By
quantifying the spatial frequency structure of folding, an original method of spectral analysis of gyrification (SPANGY) [2] has further
provided proxies for the developmentallydefined folds, as suggested in infants from 27w to 62w GA [3]: the spectrallydefined sulci
elements corresponding to B4 band might be assimilated to primary folds, while the sharp increases in B5 and B6 bands along
development might be related to secondary and tertiary folding respectively. Besides, major changes of cortical microstructure have been
demonstrated in the preterm brain with diffusion tensor imaging (DTI) [4,5]. In this study, we aimed to investigate whether cortical regions
at different stages of folding also show different stages of microstructural maturation.

Methods:

From a large cohort of infants born extremely preterm [5,6], we studied 13 newborns without neurological complications (5 girls, 5 twins,
GA at birth: [25.3w; 27.9w]). Brain development was assessed longitudinally using 3TMRI (Philips Medical Systems), at around 30w GA
[29.3w; 31.7w] and term equivalent age [40w; 41.9w]. T2weighted anatomical images were acquired (Fig1a) [6], as well as diffusion tensor
images (DTI b=800s/mm2, 32 directions of diffusion gradients) [5]. 
In postprocessing, brain tissues were segmented automatically for each newborn [6]. 3D reconstructions of inner cortical surfaces were
obtained using morphological tools implemented in BrainVISA software [7], with manual corrections where necessary. Morphometric
parameters (brain size, cortical surface, sulcation index) were measured. Then SPANGY analysis of cortical mean curvature was realized
for each hemisphere to compute the band spectral powers and associated numbers of parcels [2]. 
Diffusion images were processed with Connectomist software [8], and corrected for motion artefacts [9] and geometric distortions based on
elastic deformations [10]. DTI fractional anisotropy (FA) and longitudinal diffusivity (λ//) were quantified within the cortical thickness and
averaged over B46 parcels.

Results:

While the cortical folding was much more complex at term equivalent age, the patterns of primary folds for each newborn were already
present at around 30w GA (Fig1b). SPANGY analyses further revealed a relative stability in the labelling and localization of B4 parcels
across the two time points (Fig1c), and their number did not change along development, contrarily to all other morphometric and SPANGY
parameters (Fig2). Furthermore, each parameter at 40w GA (except the numbers of parcels) strongly depended on its value at 30w GA,
independently from the increase in GA. Regarding the cortical microstructure, decreases in FA and λ// were observed from 30w to 40w GA
(Fig3a). Within sulci, B4 parcels showed significantly lower FA and λ// than other parcels at 30w GA (Fig3b), suggesting advanced
maturation. Surprisingly, the reverse pattern was observed at 40w GA (Fig3c).
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   ·Figure 1
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   ·Figure 2
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   ·Figure 3
 
Conclusions:

These longitudinal results are in agreement with previous studies on other cohorts of babies, in terms of cortical folding [3] and
microstructure [4,5]. First this paper confirms the analogy between B4 sulci parcels and primary folds developed before 30w GA. It further
suggests different microstructural properties of cortical regions at different folding stages along development. Supplementary analyses will
be performed on a larger cohort of preterms to validate these interesting results.
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