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carbon monoxide poisoning based on degree centrality and Granger cau-
sality analysis
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[ Abstract] Objective:To study the changes of effective connections of brain functional networks in patients with acute carbon
monoxide poisoning( ACMP) by using degree centrality( DC) and Granger causality analysis( GCA) ,and to explore the correlation be-
tween effective connections and cognitive impairment. Methods: 54 ACMP patients ( ACMP group) and 37 healthy controls ( HC
group) were scanned by resting-state functional magnetic resonance imaging (rs-fMRI). In the brain regions with significant differences
in DC values between the two groups,the left inferior temporal gyrus was selected as the seed point for whole brain voxel GCA analysis,
and the DC values and GCA effective connection values with significant differences between the two groups were extracted, and the cor-
relation between them and MMSE and MoCA scores was analyzed. Results: Compared with the HC group,the DC values of the left infe-
rior temporal gyrus, left hippocampus, left parahippocampal gyrus, left superior frontal gyrus, and left inferior frontal gyrus were in-
creased , while the DC values of the right supplementary motor area,right Cerebelum Crusl and Crus2 areas were decreased in ACMP
group (P <0.05,FWE corrected) . The bidirectional effective connectivity effect between the left inferior temporal gyrus and the bilater-
al precuneus,right inferior temporal gyrus and left paracentral lobule was abnormal. In addition, the effective connectivity from the left
inferior temporal gyrus to the right superior parietal gyrus and bilateral Cerebelum_Crusl was enhanced,and the effective connection to
bilateral cingulate gyrus,left superior frontal gyrus and left middle frontal gyrus was weakened,while the effective connectivity from the
right paracentral lobule to the left inferior temporal gyrus was weakened (P <0.05,GRF corrected) . Correlation analysis showed that

the changes of effective network connectivity was correlated with MoCA and MMSE scores (P <0.05) . Conclusion; ACMP patients
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show abnormal degree centrality in the brain network, mainly have effective functional connectivity abnormalities in the default Mode

network (DMN) , Central executive network ( CEN) , and Sensorimotor network ( SMN ) , indicating that patients may have whole brain

multi-functional network damage in the early stage.
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