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Abstract
Autism is a neurodevelopmental disorder with the abnormal reduction in anterior, midbody and posterior part of the corpus callosum (CC) [2]. We applied 2D version of the voxel-based morphometry (VBM) in quantifying the dynamic pattern of the corpus callosum and shows less white matter concentration in the high functioning autistic (HFA) group at the genu and spleninum of CC removing the effect of age using the general linear model (GLM). Further it is shown that the less white matter concentration is due to hypoplasia rather than atrophy.

Methods:

Gender and handedness affect the corpus callosum anatomy [3] so all the 16 HFA (age 16.1(4.5) and 12 control subjects (17.1 ( 2.8) used in this study are righthanded males except one subject who is ambidextrous. Diagnoses were confirmed with the Autism Diagnostic Interview - Revised

(ADI-R) or clinical interview administered by a trained and certified psychologist. T1 weighted MRI were collected on 3T GM scanner. 2D version of VBM was performed on the midsagittal images based on SPM’99 computer package as described in [1]. 2D Gaussian kernel smoothing with relatively large 12mm FWHM was performed on the resulting white matter density map to increase the signal-to-noise ratio and make data more normal. Linear growth model of white matter density over age was fitted in the least squares fashion for each group to show different dynamical pattern of white matter concentration change. To remove the effect of age, GLM approach was used.

Results:
Simple linear growth model shows that the white matter increase of 2.5% per year in the genu of the autistic group (red color in top figure) and the decrease of 2.5% per year in the midbody of the control group (blue color in top figure) are statistically significant. Although the autistic group exhibits less white matter concentration at the early age in the genu, the concentration seems to catch up with the normal subjects at the rate of 2.5% per year. On the other hand both autistic and control subjects exhibit increasing white matter in the selenium over the years but there seems to be a gap of about 14% less white matter in the autistic group (top figure C). To formally test the hypothesis of less white matter concentration in the HFA removing the confounding age effect, GLM was used. The statistical significance for the genu is P-value < 0.044 while the selenium is P-value <0.005. Since the white matter density can be taken as an index for inter-hemispheric connectivity, there seems to be weaker connectivity in prefrontal and especially in temporal and occipital regions.
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