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[ Abstract] Objective: The purpose of this study was to investigate the characteristics of brain functional alterations in
patients with mild traumatic brain injury (mTBI) at different injury sites using rs-fMRI. Methods: This prospective study
enrolled 34 patients with acute unilateral mTBI, 26 patients with mTBI (non-differentiated injury location) ,and 31 healthy
controls (HCs).All participants underwent resting-state functional magnetic resonance imaging (rs-fMRI).Images were
preprocessed using SPM12 and DPABI software to calculate the amplitude of low-frequency fluctuation ( ALFF),fractional
ALFF (fALFF),and regional homogeneity (ReHo).Functional connectivity (FC) was computed using differential brain re-
gions as seed points.Statistical comparisons were performed using Voxel-based analysis of variance with Gaussian random
field (GRF) correction (voxel-level P<C0.005,cluster-level P<C0.05).Results: Compared with the HC group,the acute uni-
lateral mTBI group showed increased ALFF in the right superior parietal gyrus and cingulate gyrus;increased ALFF in the
right angular gyrus and inferior temporal gyrus;decreased ReHo in the right inferior temporal gyrus;and enhanced FC be-
tween the right inferior temporal gyrus and the precuneus/supplementary motor area. The non-differentiated injury location
mTBI group exhibited increased ALFF and ReHo in the left angular gyrus;increased fALFF in the right angular gyrus;de-
creased ALFF in the right precentral gyrus;enhanced FC between the right inferior temporal gyrus and right precuneus;
and weakened FC between the right inferior temporal gyrus and the left medial superior frontal gyrus.Direct comparison be-
tween the two patient groups revealed that the acute unilateral mTBI group had higher ALFF in the right dorsolateral supe-
rior frontal gyrus and parahippocampal gyrus,higher ReHo in the right precuneus, weakened FC between the right inferior
temporal gyrus and superior parietal gyrus,and enhanced FC between the right inferior temporal gyrus and the supplemen-
tary motor area left fusiform gyrus. All reported comparisons were statistically significant (voxel P<C0.005, GRF-correc-
ted).Conclusion: Both mTBI patient groups demonstrated consistent functional abnormalities in the right angular gyrus
(manifested as increased fALFF).Furthermore,compared with HCs,both groups exhibited enhanced FC between the right
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inferior temporal gyrus and the right precuneus. Abnormalities in the dorsolateral superior frontal gyrus and parahippocam-

pal gyrus were more prominent in acute unilateral mTBI, whereas alterations in the precentral gyrus and medial superior

frontal gyrus were predominant in the non-differentiated injury location group.These findings suggest that the location of

brain injury influences the characteristics of functional connectivity alterations in mTBI.

[Key words] Mild traumatic brain injury; Resting-state functional magnetic resonance imaging; Amplitude of low-

frequency fluctuations; Fractional amplitude of low-frequency fluctuations; Regional homogeneity; Functional connectivity
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