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Resting-state rs-fMRI combined with NM-MRI in diagnosing
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Abstract: Objective To evaluate the value of resting-state functional magnetic resonance imaging (rs-
fMRI) combined with neuromelanin MRI (NM-MRI) in diagnosing Parkinson's disease (PD). Methods Eighty-five
patients with suspected PD admitted to Huai'an First People's Hospital from January 2022 to December 2023 were
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retrospectively enrolled and divided into a PD group (45 cases) and a non-PD group (40 cases) by comprehensive
clinical diagnosis. We compared clinical characteristics, resting-state rs-fMRI indicators [amplitude of low-frequency
fluctuation (ALFF) of bilateral cerebellum, left precentral gyrus, thalamus, pons, bilateral frontal lobes, left anterior
cingulate gyrus, temporal lobe and left insula] and NM-MRI indicators [substantia nigra (SN) relative contrast, SN
volume, corrected SN volume, locus coeruleus (LC) relative contrast] between the two groups. Multivariable logistic
regression analysis was used to identify independent factors associated with PD, and receiver operating characteristic
(ROC) curve analysis was used to assess diagnostic performance. Results Univariate analysis showed no
significant differences between the PD group and the non-PD group in age, sex, neurological symptoms, histories of
hypertension, diabetes mellitus, or dyslipidemia, or ALFF values in the temporal lobe and left insula (P > 0.05). The
PD group exhibited significantly higher ALFF values in the bilateral cerebellum, but significantly lower ALFF
values in the left precentral gyrus, thalamus, pons, bilateral frontal lobes, and left anterior cingulate gyrus, as well as
significantly lower SN relative contrast, SN volume, corrected SN volume, and LC relative contrast compared with
the non-PD group (P < 0.05). Multivariable logistic regression analysis revealed that pontine ALFF [OAR =0.049
(95% CI: 0.003, 0.911) ], bilateral frontal ALFF [OAR =0.071 (95% CI: 0.007, 0.700) ], SN relative contrast [OAR =
0.767 (95% CI: 0.638, 0.923) ], and SN volume [OAR =0.921 (95% CI: 0.863, 0.983) ] were independent protective
factors for PD (all P < 0.05). ROC curve analysis demonstrated that the combined use of the above four indicators
yielded an area under the curve of 0.981 for diagnosing PD, with a sensitivity of 93.3% (95% CI: 0.817, 0.986) and a
specificity of 95.0% (95% CI: 0.831, 0.994). Conclusion Regional ALFF values on resting-state rs-fMRI and SN-
related NM-MRI indicators are effective imaging markers for PD. Their combination significantly improves
diagnostic accuracy, with important clinical value.

Keywords: Parkinson's disease; resting-state functional magnetic resonance imaging; neuromelanin magnetic

resonance imaging; amplitude of low-frequency fluctuation; receiver operating characteristic curve
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