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[Abstract] Objective To observe the application of fMRI in detecting the default mode network
(DMN) of patients with carotid artery stenosis and cognitive impairment. In the combination with
neuropsychological scores, to explore the relationship between DMN and cognitive function under
hypoperfusion. Methods A sample of 32 individuals, who went to Beijing Tiantan Hospital affiliated to
Capital Medical University for treatment since June 2017 to December 2018, have been selected for this
research. Among them 16 patients were confirmed by DSA with severe stenosis (stenosis rate = 70%) of
unilateral internal carotid artery (ICA); while the other 16 were healthy people as normal controls. The
neuropsychological tests [Mini - Mental State Examination (MMSE) and Montreal Cognitive Assessment
(MoCA)| and blood oxygen level - dependent functional MRI (BOLD - fMRI) were performed to all the
individuals. Furthermore, the function imaging was performed to develop a brain network model and to
compare the differences of functional connectivity (FC) between 2 groups. Results The MoCA score in
ICA stenosis group was lower than that in normal control group [(21.19 +4.00) score vs. (27.94 +2.00) score;
t =2.609, P =0.048], indicating there was cognitive impairment in some degree in ICA stenosis. The

significant FC in ICA stenosis group and normal control group were widely distributed between the frontal
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lobe and the occipital lobe, within the hemisphere and between both hemispheres. The FC of ICA stenosis
group was significantly weaker than that of normal control group. The functional reduction between both
hemispheres was indicated in the regions including the right frontal lobe, left parietal lobe and left temporal
lobe, the lower margin of right parietal lobe and left amygdala. In the hemisphere, the FC was weaken
between the frontal and prefrontal lobes. A specific enhancement in the function of the local brain region
was also shown in ICA stenosis group. Conclusions Regarding the patients with carotid artery stenosis

and cognitive impairment, the DMN has changed. The enhancement or attenuation of the FC within the

hemisphere and between both hemispheres were reflected on fMRI. This may be related to the local

functional changes under long-term hypoperfusion.
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Table 1. Clinical data in ICA stenosis group and normal
control group

I B (%) ] —  1.000
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Lotk 4( 4/16) 4( 4/16)

W (s, %) 57.00+ 4.00 56.00= 6.00 0316 0.767

ZHARE (x5, 4)
Wi i (3 +5, mm Hg)
#F 3 (X 5, mm Hg)

10.00+ 2.00  9.67+ 2.00 0.674 0.530
137.00£15.00 142.00+14.00 0.543 0.692

80.00+£12.00  80.67+11.00 0.136 0.897
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Table 2.  Neuropsychological scores in ICA stenosis
group and normal control group (x +s, score)
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between right inferior parietal angle gyrus and left
cuneiform lobe decreased significantly.

tenosis group and normal control group were extensively distributed from frontal lobe
spheres
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Figure 2 Functional connectivity (FC) in ICA stenosis group was
weaker than that group.  Between both
hemispheres, the connection between right middle frontal gyrus and
left anterior central gyrus, posterior central gyrus, superior temporal
gyrus and transverse temporal gyrus decreased significantly; FC
almond nucleus decreased significantly, and the connection between left and right

in  normal control

Compared with the left hemisphere: FC between left auxiliary motor area and left posterior

central gyrus, left inferior frontal gyrus and left middle temporal gyrus decreased significantly, and between frontal lobe and parietal lobe,
and between the frontal lobe and the temporal lobe decreased significantly while in the right hemisphere, FC between right superior

frontal gyrus and right olfactory cortex decreased sign

ificantly.
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Table 3. Top 10% of the nodes DC in normal control
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Table 4. Top 10% of the nodes DC in ICA stenosis group*
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Figure 3 When top 10% of the nodes DC were taken as Hub nodes, the distribution of Hub nodes in normal control group was
similar to ICA stenosis group, but Hub nodes appeared at the anterior cingulate gyrus and para-cingulate gyrus in normal control
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Table 5. Top 20% of the nodes DC in normal control
group* Table 6. Top 20% of the nodes DC in ICA stenosis group*
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Figure 4 When top 20% of the nodes were taken as the Hub nodes, Hub nodes were still distributed at the left anterior cingulate
gyrus and the para-cingulate gyrus in normal control group, while the right supplementary motor area, the right parietal lower margin
angular gyrus and the right anterior cingulate gyrus were the specific Hub nodes in ICA stenosis group.
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