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Abstract: This study focuses on exploring the specific damage of causal connections between
brain functional networks in patients with Alzheimer’s disease (AD). A nonlinear causality
analysis method, namely convergent cross mapping, which is different from the brain network
analysis method based on the conventional linear model, is used to study the effects of
Alzheimer’s disease on the causal connections between brain regions in the default mode network
(DMN), central executive network (CEN) and salience network (SN) in the resting state, as
well as the association between such effects and clinical indicators. The results show that the
causal connections between brain regions in DMN, CEN and SN networks generally decreased in
patients with Alzheimer’s disease, and the altered causal connections in DMN and CEN networks
were strongly correlated with subjects’ cognitive level. This study examines the damage of the
causal connections between three important functional networks of the brain caused by

Alzheimer’s disease from the perspective of kinetics, which is helpful for the in-depth

Wk H . 2022-03-03, fEHMI . BEAIS ), B LA FNEGEGEE) . B . MERE., RELTH. BRES
B & F R 9 B3 H (2021Z2D0201300) ; [ K A AR Bl 2= 5L 4 W BT H (11975178) s LRI B RS SR IIH .
2 s iR A R . 2022-05-19 W 2% L HE . http: // kns. enki. net/kems/detail/61. 1069. T. 20220518. 2023. 004. html



%8l

B A PR PCIRE BRAE = 9 3y g 2 PR 20 A 169

understanding of the dynamic characteristics of the AD brain in the resting state.

Keywords: functional magnetic resonance imaging; Alzheimer’s disease; convergent cross map-

ping; functional brain network
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Fig. 1 Schematic of triple-network causality analysis in resting state by CCM
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Table 1 Demographics and clinical information
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