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[Abstract] Objective To explore the neuropsychiatric symptoms and “F-fluoro-2-deoxy-D-glucose
(*F-FDG) PET imaging features of Parkinson - plus syndromes. Methods There were 8 patients with
probable Parkinson-plus syndromes, including one case of multiple system atrophy-cerebellar predominant
(MSA-C), 4 cases of progressive supranuclear palsy (PSP), one case of corticobasal ganglionic degeneration
(CBD) and 2 cases of dementia with Lewy bodies (DLB). Mini- Mental State Examination (MMSE) and
Montreal Cognitive Assessment (MoCA) were used to evaluate cognitive function, Neuropsychiatric Inventory
(NPI) was used to evaluate neuropsychiatric behaviors, and Hamilton Depression Rating Scale-21 Items
(HAMD-21) was used to evaluate the emotional state of patients. Results One MSA-C patient showed
only anxiety. Four PSP patients showed different degrees of cognitive disorders, of whom 3 cases also
presented obvious depression, anxiety, irritability and sleep disorders. One case of CBD showed
dysfunction in executive function, visual spatial ability, verbal function, attention and orientation, as well as
depression, anxiety, irritability and sleep disorders. Two cases of DLB were found unable to copy pentagon
in MMSE chart or draw a circle in Clock Drawing Test (CDT), and they also presented hallucination,
depression and indifference. As for the result of "F-FDG PET, one MSA -C patient showed cerebellar
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glucose hypometabolism; 4 PSP patients showed hypometabolism in bilateral symmetrical frontal lobes,
anterior cingulate gyrus and parietal lobe, especially in thalamus, basal ganglia region and brain stem; one
case of CBD showed hypometabolism in right lateral fronto -temporo - parieto - occipital lobes, left lateral
parietal lobe, bilateral cingulate gyri and precuneus; 2 cases of DLB showed hypometabolism in bilateral
temporo - occipital lobes. Conclusions  Patients with early Parkinson - plus syndromes are easily
misdiagnosed as mental illness and delayed treatment, in addition, their movement disorders and
extrapyramidal symptoms would be aggravated due to misusage of sedative hypnotic drugs.
Neuropsychological changes are found closely related to cognitive dysfunction. PET imaging has important
clinical values to early diagnosis of Parkinson-plus syndromes.
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Table 1. Clinical data and neuropsychological tests in 8 patients with Parkinson-plus syndromes

Case  Sex

Age (year) Education (year) Duration (year) Diagnosis MMSE (score) MoCA (score) NPI (score) ADL (score) HAMD-21 (score)

1 Male 77 16 10 PSP
2 Female 67 12 5 PSP
3 Female 79 12 2 PSP
4 Female 65 5 3 PSP
5 Female 72 12 2 DLB
6 Female 76 15 1 DLB
7 Male 65 15 5 MSA-C
8 Female 60 5 2 CBD

24 25 8 25 7
18 9 10 28 8

8 3 26 54 11
13 3 12 40 7
20 21 21 29 8
25 21 12 20 7
29 26 3 20 2
16 8 8 41 7

corticobasal ganglionic degeneration , FZ J5t 3 Ji& 19 75 %

MMSE, Mini-Mental State Examination, & % 5§ IR 25 K 45 2 % ; MoCA , Montreal Cognitive Assessment, 5¢ £ ] /K TA J11FE M 5 % 5 NPI,
Neuropsychiatric Inventory, #f £ 4§ #1 £} [1] % ; ADL, Activities of Daily Living, H % 4= & 16 20 fE 1 &8 % ; HAMD-21, Hamilton Deprssion
Rating Scale-21 Ttems, I % /K § 41 i 5 3 21 30 ; PSP, progressive supranuclear palsy, #F 17 ¥ #% I ¥ B % ; DLB, dementia with Lewy
bodies, % 5 A i & ; MSA - C, multiple system atrophy - cerebellar predominant, DA /N I3 35 55 28 9 4 32 £ B0 £ & 48 %5 % 5 CBD,
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Figure 1 A 65-year-old male patient was clinically diagnosed as MSA-C. "“F-FDG PET imaging showed glucose metabolism
decreased in bilateral cerebellar cortex and cerebellar vermis (red areas indicate). Figure 2 A 67-year-old female patient was
clinically diagnosed as PSP. "F-FDG PET imaging showed glucose metabolism decreased in bilateral fronto-parietal lobes, bilateral
insula, cingulate gyrus, bilateral caudate nuclei, posterior putamen, thalamus and midbrain (red areas indicate). Figure 3 A 60-year-
old female patient was clinically diagnosed as CBD. "F-FDG PET imaging showed glucose metabolism decreased right lateral fronto-
temporo-parieto-occipital lobe, left lateral parietal lobe, posterior cingulate gyrus and precuneus (red areas indicate). Figure 4 A 76-
year-old female patient was clinically diagnosed as DLB. "“F-FDG PET imaging showed glucose metabolism decreased in bilateral
medial occipital lobes, bilateral fronto-temporal lobes, posterior cingulate gyrus, precuneus and right insula, bilateral caudate nuclei
(red areas indicate).
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Parkinson’s disease independent component analysis
(PD-ICA)

M <8 2R g 2 LN A0
Parkinson’s disease with mild cognitive impairment
(PD-MCI)
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Scales for Outcomes in Parkinson’s Disease-Autonomic

(SCOPA-AUT)

corticobasal ganglionic degeneration(CBD)

VL2Z 2 5B Pittsburgh compound B(PIB)
VC 25 BRHE AR ST A8 %0 Pittsburgh Sleep Quality Index(PSQI)
EHPECE mean diffusivity(MD)

T I D

glucocerebrosidase(GBA)

5-¥2 @M 5-hydroxytryptamine(5-HT)

BRI F

mild cognitive impairment(MCI)
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norepinephrine reuptake inhibitor(NRI)
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task-state functional magnetic resonance imaging(ts-fMRI)
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activities of daily living(ADL)
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Activities of Daily Living(ADL)
ABESS 3 wake after sleep onset( WASO)
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*I-iodobenzovesamicol ("*1-IBVM)
Stroop AT K:  Stroop Color-Word Test(SCWT)
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epithelial membrane antigen( EMA)
nerve conduction velocity(NCV)

cross-sectional area( CSA)

P R5 ML Neuropsychiatric Inventory(NPI)
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