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Introduction: AD pathophysiological process, including amyloid-beta peptide (Aβ1-42) and phospho 

tau protein (p-tau), affect primarily grey matter structures and their relations with white matter (WM) 

is not completely known. In the same way, the role of WM in cognition in aMCI and mild AD is not 

fully understood. The objective of this study is to analyze the relationship between WM integrity, 

CSF biomarkers (Aβ1-42, t-tau and p-tau) and neuropsychological evaluation in patients with aMCI 

and mild AD. 

Materials and Methods: 23 patients with mild AD and 25 with aMCI underwent: lumbar puncture 

to analyze Aβ1-42, p-tau and t-tau levels; Magnetic Resonance Imaging in a 3T scanner; and a broad 

neuropsychological evaluation (MMSE, memory, executive functions, language and visuospatial 

skills). To analyze WM integrity, we used an automated segmentation method – MultiAtlas, which 

evaluates Diffusion Tensor Imaging (DTI) data and extract Fractional anisotropy (FA) values of all 

brain. We verified if there were significant correlations between FA from 30 regions of interest of 

WM, i.e. encephalic tracts and WM of some gyri automatically segmented by MultiAtlas, with CSF 

biomarkers and cognitive scores (COG). 

Results: COG and Aβ1-42 showed a positive correlation mainly with left WM structures, while t-Tau 

and p-Tau correlated mainly with right regions. COG showed a strong correlation with WM regions 

close to GM structures classically related to clinical AD symptoms, like medial temporal and 

cingulum in the aMCI group. 

Discussion: The preference of Aβ1-42 impact for the left side wasn’t fully understood in this study. 

This result could just represent a feature of the selected subjects. In the same way the preference of 

p-Tau and t-Tau impact in the right side. The WM damage could mean that the AD disease impacts 

the gray matter and white matter even in the initial phase of the disease, not just in advanced phases 

like seen before.  

Conclusion: We found significant relations between WM integrity and CSF biomarkers, what could 

mean that AD pathophysiology affects not only GM. Also, WM is related to cognition even in the 

early phase of AD spectrum. 
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Figure 1: ROI’s with significant strong correlation with CSF biomarkers in aMCI patients without 

HA. In red, ROI’s (left hippocampus and left fornix) correleted with Aβ. In green, ROI’s (WM of 

right supramarginal gyrus) correlated with t-Tau. In yellow, ROI’s (WM of right parahippocampal 

gyrus) correlated with p-Tau. 

 
Figure 2: ROI’s with significant strong correlation with CSF biomarkers in mild AD. In violet, ROI’s 

(WM of left parahippocampal gyrus, left hippocampus, left cingulum hippocampal, left fornix stria 

terminalis) correleted with Aβ. In cyan, ROI’s (WM of right middle temporal gyrus) correlated with 

t-Tau. 


