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[Abstract] Objective: The study was aimed to explore the changes and significance of dynamic
functional network connectivity (dFNC) between executive control networks and motor-related brain
networks in Parkinson's disease (PD) patients. Methods: We collected the data of resting-state func-
tional magnetic resonance imaging for 50 patients with PD and 50 healthy controls. The components of
the executive control network,the sensorimotor network, the cerebellar network and the basal ganglia
network were extracted by the independent component analysis method. Then we recognized the re-
peatable transient connection pattern in each network to compare the dynamic function network con-

nection differences between each independent component, which based on sliding window correlation
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and k-means clustering,further assessed the correlation between time index of dynamic functional con-
nectivity,namely time fraction, mean dwell time and number of transitions, and Parkinson’'s Disease
Rating Scale (UPDRS-][[ ) scores in PD group. Results: Five recurring functional connectivity states
(state 1~5) of executive control network,sensorimotor network, cerebellar network and basal ganglia
network were obtained through dynamic analysis,among which state 3 had longer residence time (=
2.192,P<C0. 05),the whole presented a relatively close connection state. There were significant diffe-
rences in functional connectivity between PD patients and healthy controls in state 3 (r=2. 745, P <
0. 05). Compared with the control group, the functional connectivity between the executive control net-
work (IC25) and the basal ganglia network (IC19) and the cerebellar network (1C28) in the PD group
was reduced (t=—2.436,P<0.05;t=—2.012,P<C0. 05),and the functional connectivity between
the sensorimotor network (IC10,IC16 and IC31) and the basal ganglia network (IC19) was reduced
(t=—2.907,P<<0.05;t=—3.653,P<C0.05;t=—2.005,P<0. 05),and functional connectivity be-
tween sensorimotor networks (IC31,IC10 and IC16) and cerebellar networks (IC28) was reduced (t=
—3.459,P<C0.05;t=—4.748,P<C0.05;:=—3. 452, P<C0. 05) ,and the functional connections within
the sensorimotor network (IC10,IC16 and IC31) were enhanced (r=2. 407, P<C0.05;t=4.596,P<C
0. 05). In addition, there were significant differences in time scores between the PD group and the con-
trol group in state 2,3 and 4 (P=0.041;P=0.001;P=0.003),and the mean dwell time in state 3 and
4 (P=0.003;P=0.001). The time score and mean dwell time in state 3 were negatively correlated
with the clinical motor function score (r=—0. 395, P=0. 025;r=—0. 481,P=0. 010). Conclusion:
The changes and temporal variability of functional connections between executive control networks
and motion-related brain networks in patients with Parkinson's disease not only confirm the temporal
variability of brain network connectivity patterns,but also provides additional evidence for the role of
cerebellum in PD,and also suggests that high-level control system dysfunction is related to the genera-
tion of PD motor symptoms,contributing to further understanding of the underlying mechanism of the
occurrence and development of PD motor disorders.

[Key words] Parkinson's disease; Dynamic functional connectivity; Independent component a-
nalysis; Executive control network; Resting-state functional magnetic resonance imaging; Motor

function
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