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ABSTRACT

Objective This study aims to explore the relationship between volumetric changes in deep gray
matter nuclei (caudate nucleus, globus pallidus, putamen, nucleus accumbens, and thalamus) and
cognitive function following traumatic brain injury (TBI). Methods A total of 35 acute TBI patients
and 28 healthy volunteers were enrolled from January 2016 to December 2020. The gray matter
volumes (CV) of the caudate nucleus, globus pallidus, putamen, nucleus accumbens, and thalamus
were obtained using 3D-T1W!I sequences and analyzed via United Imaging’s uAl image analysis
tool. Group comparisons were performed using one-way ANOVA, and Pearson correlation analysis
was conducted to assess the relationship between CV and Mini-Mental State Examination (MMSE)
scores at 6 months post-injury. Results Compared to the control group, the cognitive impairment
group (cognitive+) exhibited reduced volumes (CV) in bilateral caudate nucleus, globus pallidus,
putamen, thalamus, and nucleus accumbens. Specifically, bilateral thalamic volume reduction
(CVL=6.791+1.08cm?, P,=0.008; CVR=6.498+1.2cm?, Px=0.002)was positively correlated with lower
Mini-Mental State Examination (MMSE) scores(r;=0.316, P,=0.014; rg=0.306, Pz=0.018)and
associated with declines in memory(r,=0.348, P=0.006; rz=0.357, Pg=0.005), attention (r=0.362,
P,=0.004; rz=0.361, Pg=0.005), and language abilities(r;=0.417, P=0.001; rz=0.418, Pr=0.001).
In contrast, the cognitively normal group (cognitive-) only showed reduced volumes in the left caudate
nucleus and right putamen, with no statistically significant differences compared to the control group.
Comparison between the cognitive- and cognitive+ groups revealed a significant difference in right
thalamic volume (P<0.05), indicating that right thalamic atrophy may serve as a critical biomarker for
distinguishing cognitive impairment. Conclusion Thalamic volume reduction following TBI may disrupt
the basal ganglia-thalamo-cortical circuit, leading to cognitive decline. Thalamic volume could serve as
an imaging biomarker for assessing cognitive impairment in the chronic phase of TBI, providing new
directions for clinical rehabilitation strategies.

Keywords: Traumatic Brain Injury; Deep Gray Matter Nuclei: Thalamus; Cognitive Function
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