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Abstract
Introduction: Network analysis allows investigators to explore the many facets of brain networks,
particularly the proliferation of disease, using graph theory to model the disease movement. One of the
hypotheses behind the disruption in brain networks in Alzheimer’s disease (AD) is the abnormal
accumulation of beta-amyloid plaques and tau protein tangles. In this study, the potential use of
percolation centrality to study the movement of beta-amyloids, as a feature of given PET image-based
networks, is studied. The PET image-based network construction is possible using a public access
database - Alzheimer’s Disease Neuroimaging Initiative, which provided 551 scans. For each image, the
Julich atlas provides 121 regions of interest, which are the network nodes. Besides, the influential nodes
for each scan are calculated using the collective influence algorithm.

Results: Analysis of variance (p¡0.05) yields the region of interest GM Superior parietal lobule 7A L, for
which percolation centrality is significant irrespective of the tracer type. Pairwise variance analysis
between the clinical groups provides five and twelve Regions of Interest for AV45 and PiB. Multivariate
linear regression between the percolation centrality values for nodes and psychometric assessment
scores reveals Mini-Mental State Examination is a reliable metric. Finally, a ranking of the regions of
interest is made based on the collective influence algorithm to indicate the anatomical areas strongly
influencing the beta-amyloid network. Through this study, it is possible to use percolation centrality
values to indicate the regions of interest that reflect the disease’s spread.
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Figure 1

PET image preprocessing �owchart.
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Figure 2

The pipeline of the PET-image processing and network construction.

Figure 3

A connected network of all the nodes using the Julich Atlas. Green circles indicate the ROIs, the
connecting lines indicate the edges with their weights as denoted by the accompanying color bar
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Figure 4

Illustrates the findings of the ANOVA. The green circles represent ROIs from AV45 scans with an f-value
greater than the AV45 critical f-value and the blue circles represent ROIs from PiB scans with an f-value
greater than the PiB critical f-value. The critical f-values are tabulated in Table 2.
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Figure 5

Illustrates the ROIs that corresponds to MMSE and NPIQ. The green circles represent ROIs associated
with the MMSE psychometric assessment, the red circles represent ROIs associated with the NPIQ
psychometric assessment, and the blue circles represent ROIs associated with both MMSE and NPIQ
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Figure 6

Regularization using Lasso regression with L1 penalty.
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Figure 7

CIRCOS plot comparing ROI ranklists of AD-AV45 and MCI-PiB scans


