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Introduction: Changes in cingulum white matter (WM) pathways have not been closely investigated 

in mild stages of Alzheimer’s disease (AD) or even in patients with amnestic mild cognitive 

impairment (aMCI) due to AD. Because cingulum fibers connect structures of the limbic system, we 

hypothesized that abnormalities in these fibers may be relevant in the progression from aMCI to AD 

dementia. Diffusion tensor imaging (DTI) is an advanced Magnetic Resonance Imaging (MRI) 

technique that can evaluate the diffusion of water molecules in vivo and is a powerful tool for 

detecting subtle microstructural alterations in WM. We aimed to evaluate if left and right cingulum 

tracts could predict the conversion of patients with aMCI to AD [1]. 

Materials and Methods: 38 aMCI subjects with evidence of AD pathophysiology (altered amyloid-

β in the cerebrospinal fluid) were followed during 12 months. All subjects underwent MRI in a 3T 

scanner. Individuals who progressed to a clinical diagnosis of AD dementia were considered 

converters (n=11); those who remained with a diagnosis of aMCI were considered to be stable (non-

converters) (n=26). To analyze WM integrity, we used an automated segmentation method – 

MultiAtlas, which evaluates DTI data. Logistic regression was performed using the SPSS software, 

considering conversion as dependent variable and cingulum fractional anisotropy (FA) measures, age 

and schooling as independent variables.  

 

Results: We found that the FA measures of the left cingulum could predict the conversion of our 

patients with aMCI, χ2 (2, N = 36) = 11.36, p < .030, indicating that the model was able to distinguish 

converters X non-converters. The model as a whole explained between 39% (Nagelkerke R squared) 

of the variance, and correctly classified 88.9% of cases. 

 

Discussion: The cingulum bundle carries hippocampal projections to the cingulate gyrus, areas 

commonly associated to AD pathology. Disconnection of these areas through WM abnormalities (e.g. 

lesions) may be partly responsible for clinical worsening.  Accordingly to our preliminary findings, 

this pattern of WM alterations involving the limbic pathways might predict conversion from aMCI to 

AD dementia. 

 

Conclusion: Cingulum FA may be a useful measure to predict conversion form aMCI to AD 

dementia. More studies with larger sample sizes are needed for safer conclusions. 
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