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Abstract

Objective: To investigate the changes of brain function in patients with chronic severe non-fluent aphasia after
cerebral infarction by resting functional magnetic resonance imaging.

Method: Firstly, the resting magnetic resonance data of 15 patients with chronic severe non-fluent aphasia af-
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ter cerebral infarction and 18 healthy controls were scanned. The fractional amplitude of low frequency fluctua-
tion analysis (fALFF) was used to obtain the brain areas of decreased fALFF signal in the aphasia group, and
the correlation was analyzed with the scores of speech subitems of the Aphasia Battery Chinese and the severi-
ty of Boston diagnostic aphasia examination (BDAE). The relevant brain regions were selected as regions of in-
terest to analyze the functional connections of the two groups of patients respectively and double-sample t-test
was carried out to obtain the different brain regions of language functional networks between the aphasia
group and the healthy control group.

Result: FALFF results: compared with the healthy control group, the fALFF signal in the left middle frontal
gyrus of aphasia patients was most significantly decreased and positively correlated with the severity of aphasia
and some linguistic scores (BDAE severity rating: 7=0.524, P=0.045; Fluency: r=0.562, P=0.029; Listening
comprehension: =0.615, P=0.015; Retell:7=0.523, P=0.045; Naming:r=0.543, P=0.037), there was no correla-
tion in other brain regions. FC results: when the left middle frontal gyrus was as the region of interest, the
brain areas with decreased functional connections in the aphasia group were mainly concentrated in the left
hemisphere, while the areas with enhanced connections were not only located around the traditional language
functional areas in the left hemisphere (left superior temporal gyrus, left orbital inferior frontal gyrus). En-
hanced connectivity can also be seen in the right hemisphere:the right hippocampus, the right middle temporal
gyrus, the right insular lobe, the middle cingulate gyrus and the right orbital inferior frontal gyrus.
Conclusion: In resting state, compared with the normal control, the brain functional activity of severe aphasia
in the chronic phase after cerebral infarction has strong functional connectivity reorganization based on the low
level of left middle frontal gyrus, including peripheral connectivity and contralateral hemisphere connectivity.
In this network, there is a strong connection pattern around the traditional language functional areas of the
left hemisphere and the right hemisphere. The drift and compensation of this language functional area can pro-
vide objective imaging features for in-depth understanding of the pathophysiological mechanism of aphasia to
guide clinical diagnosis and treatment.
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