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Diagnostic value of DTI-ALPS index and BG PVS-VF in brain glymphatic system alterations in Alzheimer’s
disease
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Abstract Objective:To investigate the diagnostic value of the DTI-ALPS index and Basal Ganglia Perivascular Space Volume Frac—
tion (BG PVS-VF) in Alzheimer’s disease (AD ). Methods: A total of 28 patients with typical AD, 36 individuals with mild cognitive
impairment (MCI),and 67 cognitively normal (CN) subjects from the Alzheimer’s Disease Neuroimaging Initiative 3 (ADNI-3) cohort
were enrolled and divided into AD,MCI,and CN group. All participants underwent diffusion tensor imaging (DTI) and 3D T1-weighted
magnetic resonance imaging (MRI). The DTI-ALPS index and BG PVS-VF were calculated. Comparisons of the DTI-ALPS index and
BG PVS—-VF among the three groups were performed. Correlations between DTI-ALPS index and BG PVS—VF with clinical data, includ—
ing age,years of education,and APOE & 4 carrier status were analyzed. Partial correlation analysis controlling for age was conducted to
assess their associations with Mini—Mental State Examination (MMSE) scores. Receiver operating characteristic (ROC) curves were
used to evaluate the diagnostic performance of the DTI-ALPS index and BG PVS—VF for AD. Results:The DTI-ALPS index was signifi
cantly reduced in the AD group compared with the MCI group and CN group (95% CI:0.005-0.150 and 95% CI:0.041-0.170, all
P<0.05). No significant differences in BG PVS-VF were observed among the three groups (H=0.83,P=0.66). The DTI-ALPS index
showed significant correlations with age (r=0.20) and MMSE scores (r=0.27) (both P<0.05). BG PVS—VF was significantly correlated
with age (r=0.34,P<0.05) and MMSE scores (r=0.19,P<0.05). The DTI-ALPS index demonstrated an area under the curve (AUC)
of 0.59 for diagnosing MCI, indicating no diagnostic value (P>0.05), whereas it showed a significantly larger AUC for diagnosing AD
(AUC=0.76,P<0.001 ), supporting its diagnostic utility. Conclusion: The reduced activity and structural alterations of brain glymphatic
system in AD patients are associated with cognitive impairment , and the DTI-ALPS index exhibits diagnostic value for AD.
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