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There is increasing evidence that changes in

behaviour may play a contributory role in disease

progression of patients with lateral sclerosis (ALS).

In particular, apathy is the most commonly reported

behavioral change in both ALS and frontotemporal

dementia. However, brain microstructural

abnormalities underlying apathy are still not

completely elucidated. In this regard, using a tract-

based spatial statistics (TBSS) diffusion tensor imaging

(DTI) approach, we aim to explore the potential

association between brain microstructural damage and

clinical scores of apathy in early stages of ALS.
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Seventeen consecutive ALS patients in King's

clinical stages 1 or 2, and 15 age- and sex-

matched healthy controls (HCs) underwent magnetic

resonance imaging and neuropsychological

examination, including assessment of long-term and

short-term memory, executive and visuo-spatial

functions, depression and apathy.

When compared to HCs, ALS patients exhibited a decrease of

fractional (FA) measures (p<.05, corrected) in the corpus

callosum and bilateral anterior cingulate cortices. Moreover,

Apathy Evaluation Scale (AES) scores were significantly

correlated with measures of mean (MD) and radial (RD) diffusivity

(p<.05, corrected) in widespread white matter (WM) areas, including

several associative fiber tracts in frontal, temporal and parietal

lobes. From the neuropsychological point of view, between-

groups comparisons did not show any significant difference of

cognitive and behavioural performances.
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Our results point towards an early microstructural degeneration of

brain areas biologically involved in behaviour regulation, such as

anterior cingulum, although preceding the clinical appearance of

neurobehavioural alterations in the ALS patients studied.

However, the significant correlations described between clinical

scores of apathy and DTI measures in several brain areas

may suggest the involvement of a more widespread cerebral

microstructural impairment in determining behavioural

disturbances from early stages of ALS.
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