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• Isolated RBD (iRBD) is a REM parasomnia characterized by vivid dream 
activity and dream enactment provoked by the loss of physiological REM 
atonia  
 

• iRBD represents a prodromal manifestation of neurodegenerative diseases 
that fall under alpha-synucleinopathies, preceding their onset by many years 



Recent high-density EEG studies found in RBD 
patients during NREM sleep: 
 
• Alterations of slow oscillations 

morphology (i.e., reduced amplitude) and  
reduced sleep spindles power; 

• Reduced overnight decline of the slow 
wave activity (SWA) 

A growing literature suggests the 
importance of NREM sleep in 

protecting the aging brain from 
neurodegeneration and cognitive 

decline 

In Parkinson’s disease: Reduced 
regional SWA in the lower delta 
frequencies; a strong association of worse 
cognitive performance with reduced 1–2 
Hz SWA with strongest association over 
frontal areas (Schreiner et al. 2019). 

 Specific NREM sleep 
oscillations may be disrupted in 
RBD: possible role in 
neurodegeneration? 



 
• K-complexes (KCs) are hallmarks of 

NREM 2 sleep stage 
 

• Isolated downstate characterized by a 
duration >0.5 s, frequency <1 Hz, and 
frontal predominance 
 

• It can occur spontaneously, or can be 
elicited by different kinds of stimuli 

The potential role of a specific NREM sleep 
feature: the K Complex (KC) 

Precursors of slow waves 
of NREM sleep  

Genetic influence on human KC 
morphology  

 
KCs as a possible endophenotype in 

pathological conditions.  

When compared to healthy controls (HC), Alzheimer’s 
Disease (AD) patients exhibit a decreased density of 
spontaneous KCs during Stage 2 NREM sleep, 
associated with a global cognitive decline evaluated by 
means of the Mini-Mental State Examination (MMSE) 



• iRBD patients with cognitive decline displayed a reduced KC density 
in comparison with iRBD patients without cognitive impairment.  
 

• KC density showed a significant positive correlation with global 
cognitive functioning, specifically with visuo-spatial and executive 
performances, two cognitive domains known to be relevant in 
predicting conversion into neurodegenerative disorders. 

Preliminary study on KCs in 
RBD patients 

ABSENCE OF A 
CONTROL GROUP! 



Participants 
 

31  iRBD patients vs. 31 age-matched 
healthy controls (HC) 

MMSE 
(All) 

Neuropsychologic
al/Clinical 
Evaluation 

(iRBDs) 

EEG montage 19-
ch. (All) 

Night PSG (All) 
 

 
Sleep and 

dream diary 
(All) 

AIM AND STUDY DESIGN 

To assess spontaneous KC density alterations during Stage 2 
NREM sleep in iRBD patients and their possible relationship 

with cognitive functioning  



DATA ANALYSES 

K-Complexes 
- Offline detection by a blind scorer during 
Stage 2 NREM on the derivations F3, F4, C3, 
C4, Cz, P3, P4 

 
- Nonstationary event with (a) a marked 

and well-delineated sharp wave initially 
negative in polarity, immediately followed 
by a positive polarity component; (b) 
maximum amplitude at frontocentral 
derivations; (c) duration 0.5-3 s.  
 

- KC density: number of KCs divided by Stage 2 
NREM sleep minutes 
 

 



RESULTS 
Demographic and clinical variables 

Chi-squared (gender) and Student’s t-test 

  RBD 

Mean (SD) 

N=31 

HC 

Mean (SD) 

N=31 

  

p 

Gender, M/F 27/4 23/8 0.20 

Age, y 68.64 (6.67) 69.03 (6.12) 0.81 

Education, y 9.90 (3.46) 11.03 (4.19) 0.25 

MMSE 27.64 (2.03) 29.10 (1.35) *0.002 

- Absence of significant differences between iRBD and HC concerning 
demographic variables 

- Significantly reduced MMSE scores in iRBD patients compared to HC 
 



RESULTS 
KC Density 

Student’s t-test (iRBD vs. HC) 

Compared to HC, iRBD patients showed a significantly reduced KC density in frontal, central, and 
parietal derivations 

 



RESULTS 
Correlational Analyses (Pearson’s r) 

KC Density (Cz) 
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KC density at Cz was positively 
correlated to MMSE scores 
(whole sample) 
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In iRBD patients, KC density at Cz was positively 
correlated to attention and executive functions 
performance 

r = 0.40 
p = 0.03* 

r = 0.38 
p = 0.04* 

r = 0.32 

p = 0.01* 



CONCLUSIONS 

- iRBD patients are characterized by a generalized reduction of KC density 
compared to HC  

 
- Such reduction was associated with cognitive functioning, particularly in specific 

cognitive domains (i.e., attention and executive functions) considered relevant 
for the prediction of conversion into α-synucleinopathies (Galbiati et al., 2019) 
 

- KC alteration as a possible marker of neurodegeneration in iRBD? 
 A further characterization of the KC features (i.e., quantitative, 
morphological) in iRBD and their possible relationship with cognitive 
functioning is needed  

• Absence of neuropsychological 
measures (only MMSE) for 
control subjects 
 

• Absence of adaptation nights  
 

• Absence of longitudinal 
measures 



THANKS 

FOR YOUR ATTENTION! 



Neuropsychological 
Assessment 

RBD+HC RBD 

MMSE 
11 items evaluating: 
- orientation to time and place  

- registration/encoding 

-  attention  

-  calculation  

- spontaneous recall 

-  language (naming, repetition, 

reading, and spontaneous writing) 

- visual construction 

Evaluation of: 

-    Language: The Token test  

- Verbal Learning: The immediate and delayed 

recall of Rey Auditory Verbal Learning test  

-  Verbal and Visuo-Spatial memory: the Rey–

Osterrieth complex figure recall, the digit span 

forward and the Corsi block tapping test 

- Visuo-Spatial abilities: the Rey–Osterrieth 

complex figure Copy 

- Executive functions: The Attentional Matrices, 

the Raven Colored Progressive Matrices and the 

digit span backward  

- Verbal fluency: The phonemic and semantic 

cues 


