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Clinical value of Logistic regression model based on transcranial ultrasound
imaging features in predicting Parkinson’s disease

ZHOU Ziwei, FANG Jinggin, HU Jiayin, TIAN Youyou, MENG Yun, LI Tao
Department of Ultrasound, Daping Hospital , Army Medical University , Chongqing 400020, China

ABSTRACT Objective To observe the echogenic changes of the substantia nigra, lenticular nucleus and raphe
nucleus in the midbrain in patients with Parkinson’s disease by transcranial ultrasound, and a Logistic regression model was
constructed, to explore the clinical value of the model in the diagnosis of Parkinson’s disease.Methods A total of 231 patients
with suspected Parkinson’ s disease admitted to our hospital were selected, including 108 patients with primary Parkinson’ s
disease (PD group) and 123 patients with non—primary Parkinson’s disease (non—PD group) , and transcranial ultrasound was
used to observe the echo characteristics of substantia nigra, lenticular nucleus and raphe nucleus of the midbrain, the differences
in the above ultrasound imaging features and clinical between the two groups were compared.Binary Logistic regression analysis
was used to screen the predictive independent influencing factors for predicting Parkinson’ s disease, and a model was
constructed. The diagnostic efficacy of the model for Parkinson’ s disease and the net clinical benefit were analyzed by
receiver operating characteristics (ROC) curve and clinical decision curve.Results There were significant differences in age,

nigrostriatal strong echo, intensity of echoes in the lenticular nucleus and continuity of the raphe nucleus between the two groups
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(all P<0.05).There were no significant difference in gender and clinical symptoms (tremor/myotonia and bradykinesia).Binary

Logistic regression analysis showed that age , nigrostriatal strong echo area , intensity of echoes in the lenticular nucleus

and continuity of the raphe nucleus were independent influencing factors for predicting Parkinson’ s disease (all P<0.05). A

regression model was constructed based on the above 4 variables: Logit (P) =-7.338+0.038xage+0.991Xnigrostriatal strong

echo+1.076Xintensity of echoes in the lenticular nucleus+1.765Xcontinuity of the raphe nucleus.ROC curve analysis showed that

when the cutoff value of the model was 0.393, the area under the curve for predicting of Parkinson’s disease was 0.851, with a

sensitivity of 79.6%, a specificity of 80.5%, and a Jordon’s index of 0.601.Clinical decision curve showed that the model had a

good net clinical benefit when the probability thresholds were 0.1~1.0. Conclusion

Logistic regression model based on

transcranial ultrasound imaging features can be used to assist in the diagnosis of Parkinson’s disease, which has good clinical

application value.
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