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INTRODUCTION
* First attempt at mapping Contrast Changes in the Cerebral Cortex 30 T1-weighted brain MR scans of premature neonates were
during early development. acquwed using a Siemens 1.5T scanner using an MPRAGE sequence
* MRI contrast changes on the cerebral cortex and have been shown to * Imaging parameters: TR = 36 ms, TE = 9.2 ms, a voxel resolution of
correlate with age in both postnatal development [1] and aging [2] 1.04 x1.04 x 1 mm.
* These contrast changes have been shown to be independent of cortical * Gestational Age (GA) at scan range:
thickness and may index other neurobiological processes such as e 27.291t046.43 GW (mean: 34.63 GW; std: 5.55 GW)
myelination [2,3]. * Subjects have normal behavioral outcomes as indicated by Bayley
* Contrast changes have been shown to appear just prior to related Score at 18 monthes.

developmental behavioral changes [1]

RESULTS

METHODS

Surface Reconstruction
A. Scans were manually segmented into:
» Tissues: cortical Grey Matter (GM), White Matter (WM), Deep Gray
Matter (DGM), ventricular CSF, subarachnoid CSF
» 8 lobe regions: hemispheric left and right frontal, temporal,
parietal, and occipital lobes.
* The WM label was corrected for holes and topology inconsistencies
through region growing and intersection detection algorithms
B. A topology-preserving level set method and marching cubes
algorithm was used to generate WM surfaces [5]
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Group Analysis * Our results are consistent with prior  p-value t-score # Voxels
 All 30 manual segmentations were collectively aligned using a reports of myelination changes in the os U 471 446
symmetric groupwise registration to form a minimum deformation cerebral cortex as well as left-right o Lo il L
shape average. asymmetry in the visual cortex during  p<0.01 :‘223 ;;
C. The surface meshes were linearly transformed to the group space, development. |
where local surface folding was determined by vertex-wise mean . Qyr significant regions mirror those regions of the brain with the highest
curvature measurements [4] myelin content [6]
D. The groupwise volume transformations were used to bring each of + These areas have accelerated MR tissue contrast changes that mirror the
the surfaces into common 3D alignment in the average anatomy. rapid myelination required to reach the end load.
E. Local measurements of MRI Intensities sampled f.rom voxels Significant ROl in the left parietal-temporal-occipital (PTO) association area
between the WM and GM were mapped to a population average suggest rapid development of language abilities during the third trimester.

group surface by a normal projection
 Vertex-wise statistical regression was performed to correlate with CONCLUSION
gestation age at scan. To account for multiple comparisons,
nonparametric p-values were generated via permutation testing. * This is a first attempt at surface-based mapping of cortical WM and GM

MR intensity changes in the developing brain.
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