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Abstract

Objective: To explore the value of whole-brain quantitative evaluation technology based on mag-
netic resonance imaging (MRI) in the diagnosis of Parkinson’s disease. Methods: A retrospective
analysis of 120 patients who visited our hospital from January 2022 to December 2024, including
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40 Parkinson’s disease (PD), 40 mild cognitive impairment (MCI) and 40 young health examination
cases as control (HC). T1-weighted images were obtained by 1.5T and 3.0TMRI, and automatic seg-
mentation of whole brain volume, gray matter (GM), white matter (WM) and hippocampal volume
was performed using FreeSurfer7.2, and correlation analysis was performed in combination with
clinical cognitive scales (MMSE, MoCA). Results: The whole brain volume in the PD group was 12.3%
lower than that in the HC group (p < 0.001), and the hippocampus volume difference was the most
significant (PD vs HC: -28.5%, p < 0.001). The gray matter volume in the MCI group was positively
correlated with the MoCA score (r = 0.62, p = 0.002). Combining hippocampal volume and temporal
cortex thickness can improve AD diagnostic sensitivity to 89.7% (AUC = 0.92). Conclusion: Quanti-
tative analysis of whole-brain imaging can effectively distinguish PD, MCI from normal aging, pro-
vide imaging guidance for timely clinical intervention and treatment, and has important clinical
transformation potential.
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Table 1. Differences between whole brain volume and subregion
# 1 2RFERETEXER

Eipa) AD 4 (n = 40) MCI 4 (n = 40) HC %4 (n = 40) p {8
A i (cm3) 1023.5+45.2 1135.8 £ 38.7 1167.4 + 42.1 <0.001
55 (cmd) 221+0.31 2.89+0.28 3.45+0.33 <0.001
BiH GM JEEE (mm) 2.45+0.12 2.78+0.15 2.94+0.11 <0.001
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Figure 1. Image performance in magnetic resonance FALIR and T2W!I in PD patients
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45 MTAL 9%; (b) AT MTA2 2%, 70 MTA3 4%; (c) MTA4 %%

Figure 2. Hippocampus atrophy image performance
E 2. ‘5 DEHERGR
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