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Functional Magnetic Resonance Imaging
(FMRI) Was Used to Observe the Changes of
Gray Matter Cortex Structure and White Matter
Fiber Bundle Connectivity in Stroke Patients®

XU Yong-jie", JIA Xiao-long, WANG Yan-ling, WAN Zheng-guo.
CT Room, The First Hospital of Handan, Handan 056002, Hebei Province, China

ABSTRACT

Objective To investigate the changes of gray matter cortical structure and white matter fiber bundle connectivity
in stroke patients based on functional magnetic resonance imaging (fMRI) and their relationship with cognitive
impairment. Methods 112 stroke patients admitted to our hospital from May 2020 to May 2022 were selected
as the subjects and included in the experimental group, and 108 healthy people who had physical examination
in our hospital at the same period were selected as the control group. In addition, stroke patients with cognitive
impairment were divided into training group (n=16) and non-training group (n=48) according to whether
they received cognitive training or not. The general data, cognitive impairment test scores, executive function
characteristics and FA values of white matter fiber tracts were compared between the experimental group and
the control group. The changes of resting-state functional connectivity (FC) were compared between the training
group and the non-training group. Pearson test was used to analyze the relationship between gray matter cortical
structure, white matter fiber bundle connectivity and cognitive impairment in stroke patients. Resufts The content
of diabetes, smoking history, hypertension, heart disease, hyperlipidemia and fibrinogen, glucose, triglycerides,
total cholesterol and high-density lipoprotein in the experimental group were significantly higher than that of the
control group (P<0.05); the BI score, MMSE score, MoCA score, BNT, DSST, RAVLT instant memory and RAVLT
delayed memory were significantly lower than that of the control group, and the score of nerve damage NIHSS was
significantly higher than that of the control group (P<0.05); the word fluency and digital breadth of the experimental
group were significantly lower than that of the control group, and Stroop C, goal RT, execution network efficiency
value and two-directional target RT were significantly higher than that of the control group (P<0.05); Compared
with the FA values of the white matter fiber bundles of the two subjects, it was found that the FA value of the white
matter fiber bundle of the hippocampus (L), lower longitudinal bundle (R) and dome (L) in the experimental group
was significantly lower than that of the control group (P<0.05); the results of fMRI showed a significant increase in
the left hippocampus-low right forehead, left hippocampus-right forehead gyrus, right hippocampus-left forehead
gyrus, right hippocampus-low-left forehead gyrus, right hippocampus-left parietal lobe FC in the training group
(P<0.005); The FC of the left hippocampus-right occipital gyrus, right hippocampus-right posterior cerebellar lobe,
right hippocampus-left temporal gyrus were significantly reduced (P<0.005); Pearson test analysis results showed
that the leuk matter fiber bundle FA value of the hippocampus (L), lower longitudinal bundle (R), dome (L) and FC
values of left hippocampus-right forehead gyrus, left hippocampus-right middle forehead gyrus, right hippocampus-
left middle frontal gyrus, right hippocampus-left inferior frontal gyrus, right hippocampus-left superior frontal gyrus
and right hippocampus-left parietal lobe were positively correlated with cognitive impairment, respectively (P<0.05).
Conclusion The cognitive impairment of stroke patients is related to the changes of gray matter cortical structure and
white matter fiber bundle connectivity. fIVIRI can effectively detect the FA value of white matter fiber bundle and the
changes of hippocampal resting-state functional connectivity (FC), which has high application value.

Keywords: Functional Magnetic Resonance Imaging; Stroke; Gray Matter Cortex; White Matter Fiber
Bundles Connected]; Cognitive Impairment
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