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Résumé en
anglais

We used diffusion tensor imaging (DTI) to investigate the behavior of water diffusion
in cerebral structural abnormalities. The fractional anisotropy, a measure of
directionality of the molecular motion of water, and the mean diffusivity, a measure
of the magnitude of the molecular motion of water, were measured in 18 patients
with longstanding partial epilepsy and structural abnormalities on standard
magnetic resonance imaging and the results compared with measurements in the
white matter of 10 control subjects. Structural abnormalities were brain damage
(postsurgical brain damage, nonspecific brain damage, perinatal brain damage,
perinatal infarct, ischemic infarct, perinatal hypoxia, traumatic brain damage (n =
3), mitochondrial cytopathy and mesiotemporal sclerosis), dysgenesis (cortical
dysplasia (n = 2) and heterotopia) and tumors (meningioma (n = 2), hypothalamic
hamartoma and glioma). Anisotropy was reduced in all structural abnormalities. In
the majority of abnormalities this was associated with an increased mean diffusivity;
however, 30% of all structural abnormalities (some patients with brain damage and
dysgenesis) had a normal mean diffusivity in combination with a reduced anisotropy.
There was no correlation between fractional anisotropy and mean diffusivity
measurements in structural abnormalities (r = -0.1). Our findings suggest that DTI is
sensitive for the detection of a variety of structural abnormalities, that a reduced
anisotropy is the common denominator in structural cerebral abnormalities of
different etiologies and that mean diffusivity and fractional anisotropy may be, in
part, independent. Combined measurements of mean diffusivity and fractional
anisotropy are likely to increase the specificity of DTI.
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