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Different abnormalities of electroencephalographic (EEG)
markers in quiet wakefulness are related tomotor visual
hallucinations in patients with Parkinson’s and Lewy body
diseases
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Görsev Yener21 Derya Durusu Emek-Savas22 Antonio Ivano Triggiani23

John-Paul Taylor24 Ian McKeith25 Fabrizio Stocchi26 Laura Vacca27

Harald Hampel28 Giovanni B Frisoni29 Maria Francesca Pandis30 Claudio Babiloni1

1 Department of Physiology and Pharmacology, Sapienza University of Rome, Rome, Italy

2 Department of Emergency andOrgan Transplantation, AldoMoro University of Bari, Bari, Italy

3 Oasi Research Institute - IRCCS, Troina, Italy

4 Blood Biomarker-Based Diagnostic Tools for Early Stage Alzheimer’s Disease (BBDiag) project HORIZON2020Marie Skłodowska-CurieMSCA-ITN-ETN 721281,

2017-2020, Rome, Italy

5 IRCCS SDN, Naples, Italy

6 IRCCSOspedale Policlinico SanMartino, Genova, Italy

7 Clinical Neurology, Department of Neuroscience (DiNOGMI), University of Genoa and IRCCS AOU SMartino-IST, Genoa, Italy

8 Dipartimento di Neuroscienze, Oftalmologia, Genetica, Riabilitazione e ScienzeMaterno-Infantili (DiNOGMI), Università di Genova, Genova, Italy

9 University G. d’Annunzio of Chieti-Pescara, Chieti, Italy

10 Department of Neuroscience Imaging, University G d’Annunzio of Chieti-Pescara, Chieti, Italy

11 Universitätsspital Basel, Basel, Switzerland

12 Johannes Kepler University Linz, Linz, Austria

13 Centre for Age-RelatedMedicine, Stavanger University Hospital, Stavanger, Norway

14 Lab of Clinical Neurochemistry, University of Perugia, Perugia, Italy

15 Neurology Clinic, University of Perugia – S.Maria dellaMisericordia Hospital, Perugia, Italy

16 IRCCS Istituto Centro San Giovanni di Dio Fatebenefratelli, Brescia, Italy

17 Department of HumanNeuroscience, Sapienza University of Rome, Rome, Italy

18 Department of HumanNeuroscience, Sapienza University of Rome, Rome, Italy

19 IstanbulMedipol University, Istanbul, Turkey

20 Department of Neurology, University of Istanbul-Medipol, Istanbul, Turkey

21 Dokuz Eylul University, Izmir, Turkey

22 Dokuz Eylül University, Izmir, Turkey

Alzheimer’s Dement. 2020;16(Suppl. 4):e045811. © 2020 the Alzheimer’s Association 1 of 3wileyonlinelibrary.com/journal/alz

https://doi.org/10.1002/alz.045811

https://wileyonlinelibrary.com/journal/alz
https://doi.org/10.1002/alz.045811


2 of 3 BIOMARKERS

23 Department of Clinical and ExperimentalMedicine, University of Foggia, Foggia, Italy

24 Translational and Clinical Research Institute, Newcastle University, Newcastle upon Tyne, United Kingdom

25 Newcastle University, Institute of Neuroscience, Newcastle upon Tyne, United Kingdom

26 IRCSS San Raffaele Pisana, Rome, Italy

27 IRCCS San Raffaele Pisana, Rome, Italy

28 Institut du Cerveau et de laMoelle Épinière (ICM), INSERMU1127, CNRSUMR7225, Boulevard de l’Hôpital, Paris, France

29 AMYPADConsortium, Brussels, Belgium

30 Hospital San Raffaele of Cassino, Cassino, Italy

Correspondence

SusannaLopez,DepartmentofPhysiologyand

Pharmacology, SapienzaUniversity ofRome,

Rome, Italy.

Email: susanna.lopez@uniroma1.it

Abstract

Background:Parkinson’s disease (PD) is the second-most common neurodegenerative

disorder that affects 2–3%of thepopulation≥65years of age andmaybelong to cogni-

tive deficits and dementia in 50%of cases. Diseasewith LewyBodies (DLB) is emerging

as another important cause of dementia in pathological aging. PD and DLB are both

due to intra-neuronal Lewy bodies and are characterized not only by motor dysfunc-

tions but also by cognitive and/or psychiatric symptoms. An open issue is the extent to

which these diseases are distinct entities. In this respect, here we compared cortical

sources of resting state eyes-closed electroencephalographic (rsEEG) rhythms in PD

andDLB patients having visual hallucinations.

Method: Clinical and rsEEG rhythms in demographic matched PD (N = 93), DLB (N

= 46), Alzheimer’s disease dementia (AD, N= 70) and healthy elderly (Nold, N =

60) subjects were available from an international archive. Pathological groups were

matched for cognitive status. Individual alpha frequency peak was used to determine

the delta, theta, alpha1, alpha2, and alpha3 frequency band ranges. Fixed beta1, beta2,

and gamma bands were considered. The eLORETA freeware estimated rsEEG cortical

sources.

Result: As a confirmation of previous studies, compared to the Nold subjects, the AD,

LBD, and PDpatients showed higherwidespread delta source activities and lower pos-

terior alpha source activities. Specifically, posterior alpha source activities were more

abnormal in theAD than the LBDandPDgroups, whilewidespread delta source activi-

tiesweremoreabnormal in thePDandDLB than theADgroup.Asnovel results, in rela-

tion to the LBD and PD patients without visual hallucinations and the control groups

(Nold, AD), thosewith visual hallucinationswere characterized by higher parietal delta

source activities (LBD, Figure 1) and parieto-occipital alpha sources activities (PD, Fig-

ure 2).

Conclusion: These novel results suggest that in LBD and PD patients resting in the

quiet wakefulness, abnormalities in cortical neural synchronization at delta and alpha

frequencies inparietal cortex aredifferently related tovisual hallucinationsdespite the

essence of alpha-synucleinopathy.
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