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    Abstract
Objective Characteristic features of Parkinson's disease (PD) are asymmetric parkinsonian motor signs, hyposmia and substantia nigra (SN) hyperechogenicity on transcranial ultrasound. However, each of these features has limited diagnostic value as they may be present, albeit less frequently, in other parkinsonian disorders. Here, the diagnostic sensitivity and specificity of combined assessment of these three features are evaluated.

Methods 632 patients with parkinsonism (PD, vascular parkinsonism, atypical parkinsonian syndromes, essential tremor and major depressive disorder with motor slowing) were assessed on the Unified Parkinson's disease Rating Scale for motor asymmetry (right–left score difference ≥2), the 12 item Sniffin' Sticks test (SS-12) and transcranial ultrasound. The derivation (validation) cohort consisted of 517 (115) subjects (193 (35) women; age 65.4±9.6 (62.3±10.3) years) of whom 385 (68) had PD and 132 (47) non-PD parkinsonism; another 21 (6) subjects were not included due to missing transcranial insonability. Of the validation cohort, all patients had a disease duration ≤2 years and observers were blind to diagnoses.

Results The optimum cut-off values for discrimination of PD were SS-12 score <8 (hyposmia) and SN echogenic size ≥0.24 cm2 (SN hyperechogenicity). Sensitivity, specificity and positive predictive values for the diagnosis of PD were as follows, for the derivation cohort: motor asymmetry 88%, 54% and 85%; hyposmia 75%, 70% and 88%; SN hyperechogenicity 90%, 63% and 88%; two features present 96%, 72% and 91%; three features present 57%, 94% and 97%; and for the validation cohort: two features present 91%, 77% and 85%; three features present 49%, 98% and 97%.

Conclusion The combined assessment of motor asymmetry, hyposmia and SN hyperechogenicity improves diagnostic specificity and allows early diagnosis of PD.
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