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Parasomnias are sleep disorders that involve abnormal behaviors, emotional experi-
ences, perceptions, and dream activity, occurring during specific sleep stages or sleep–wake
transitions. The third edition of the International Classification of Sleep Disorders (ICSD-III,
3rd ed.) [1] categorizes parasomnias into three clusters: non-rapid eye movement (NREM)
related, rapid-eye movement (REM) related, and others (i.e., sleep state-independent).

Recent research introducing the concept of local sleep regulation [2] has offered new
perspectives in the research field of parasomnia and parasomnia-like phenomena. Indeed,
human sleep does not necessarily represent a global process since wake-like and sleep-like
local electrophysiological features can co-exist in different cerebral regions during sleep,
wakefulness, and transitions between these states [3–5]. It has been recently proposed that
several NREM sleep parasomnias, such as sleepwalking, sleep terrors, and confusional
arousals, recognized as disorders of arousal (DOAs), may represent a privileged context
to study local dissociated electrophysiological patterns and their relationships with the
modulation of vigilance and behaviors [6]. A limited number of polysomnographic (PSG)
studies found an increase in sleep fragmentation and an atypical electroencephalographic
(EEG) slow wave activity (SWA) in individuals with NREM parasomnias compared to
healthy subjects [7]. At present, the knowledge about the neural correlates of NREM para-
somnias is still inconclusive. However, the research interest in the local electrophysiological
features of NREM parasomnias is growing [7–9], and we believe that a further effort in
the investigation of regional EEG patterns before parasomnia episodes could provide new
insights into the functional significance of NREM parasomnias.

Concerning REM sleep parasomnias, local sleep may represent an interesting per-
spective on REM sleep behavior disorder (RBD). This parasomnia is characterized by
vivid dream activity and dream enactment provoked by the loss of physiological REM
atonia (ICSD-III, 3rd ed.) [1], and it can be classified as isolated (iRBD) when it cannot
be ascribed to any other condition [10]. Notably, the iRBD represents a prodromal mani-
festation of neurodegenerative diseases that fall under alpha-synucleinopathies, such as
Parkinson’s disease and Lewy body dementia [11]. Therefore, a clinically relevant research
question concerns the identification of possible biomarkers able to predict neurodegen-
eration in iRBD patients. Among the EEG findings, the most frequently reported result
is characterized by a wide EEG that slows during wakefulness and REM sleep and is
associated with cognitive functioning. This is helpful in identifying patients with a higher
risk of progression in alpha-synucleinopathies [12]. Evidence about NREM sleep peculiar-
ities in iRBD is conflicting [12]. Nevertheless, the recent application of a topographical
approach allowed the identification of regional EEG alterations during NREM sleep in
iRBD [13–15]. Starting from the growing literature about the role of local NREM sleep
oscillations in neurodegenerative disorders such as Alzheimer’s Disease [16] and their
possible implications in rehabilitation-dependent plasticity and sleep-based therapeutic
strategies [17,18], these findings suggest that an assessment of the local sleep pattern may
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represent a promising strategy to increase our knowledge of this REM parasomnia, its
relationship with the development of neurodegenerative disorders, and its possible role in
novel therapeutic approaches.

Another potential application of the assessment of local sleep in parasomnias concerns
the field of dream research. By definition, dream content is not directly accessible. Therefore,
researchers obtain information on oneiric activity by retrospective recall: spontaneous or
provoked awakenings are the gold standard for dreaming investigation [19]. However,
the retrospective collection of dream reports brings some biases, such as distortions or
omissions due to memory reprocessing [20], and it is difficult to determine when a recalled
dream was produced during a night of sleep. The literature regarding parasomnias has
paved the way for a new method of investigating mental activity during sleep. The
behavioral activations of parasomnias are sometimes connected to specific dream features
(i.e., dream-enactment behaviors (DEBs)) [21]. Thus, parasomnias could give us a unique
opportunity to directly assess ongoing mental activity during sleep [22]. Since the regional
sleep EEG pattern can predict the following dream recall [23–28], in our opinion, the
assessment of local electrophysiological features of parasomnia events associated with
dream recall may represent a new frontier in dream research, potentially providing new
insight on the neurobiology of dreaming and its relationship with daily experience.

Overall, local sleep represents an interesting perspective to increase our understanding
of parasomnias. Beyond such a psychophysiological view, the complexity of these phe-
nomena, their frequent underdiagnosis, and poor understanding (particularly concerning
DOAs) lead to the need for further efforts and the integration of different clinical and
scientific perspectives to promote new knowledge in this field.

The present Special Issue aims to provide updates on different facets of parasomnia
and parasomnia-like events. Original articles and reviews focused on local electrophys-
iological patterns of parasomnias are encouraged. Moreover, the submission of articles
focused on different aspects of parasomnias and disruptive sleep-related disorders is
welcome, including: brain mechanisms; pathogenesis; nocturnal and diurnal behavioral,
emotional, and physiological features; cognitive functioning; dreaming; neuropsycho-
logical patterns; relationships with psychiatric disorders; and pharmacological and non-
pharmacological treatments.

Funding: This work was supported by a grant to M.G. from Sapienza University of Roma “SEED
PNR 2021”, 13 December 2021 (Approval n. 335/2021).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Sateia, M.J. International classification of sleep disorders-third edition: Highlights and modifications. Chest 2014, 146, 1387–1394.

[CrossRef] [PubMed]
2. Krueger, J.M.; Nguyen, J.T.; Dykstra-Aiello, C.J.; Taishi, P. Local sleep. Sleep Med. Rev. 2019, 43, 14–21. [CrossRef] [PubMed]
3. Ferrara, M.; De Gennaro, L. Going local: Insights from EEG and stereo-EEG studies of the human sleep-wake cycle. Curr. Top.

Med. Chem. 2011, 11, 2423–2437. [CrossRef] [PubMed]
4. Siclari, F.; Tononi, G. Local aspects of sleep and wakefulness. Curr. Opin. Neurobiol. 2017, 44, 222–227. [CrossRef]
5. Gorgoni, M.; D’Atri, A.; Scarpelli, S.; Ferrara, M.; De Gennaro, L. The electroencephalographic features of the sleep onset process

and their experimental manipulation with sleep deprivation and transcranial electrical stimulation protocols. Neurosci. Biobehav.
Rev. 2020, 14, 25–37. [CrossRef]

6. Castelnovo, A.; Lopez, R.; Proserpio, P.; Nobili, L.; Dauvilliers, Y. NREM sleep parasomnias as disorders of sleep-state dissociation.
Nat. Rev. Neurol. 2018, 14, 470–481. [CrossRef]

7. Camaioni, M.; Scarpelli, S.; Gorgoni, M.; Alfonsi, V.; De Gennaro, L. EEG Patterns Prior to Motor Activations of Parasomnias: A
Systematic Review. Nat. Sci. Sleep 2021, 13, 713–728. [CrossRef]

8. Mangiaruga, A.; D’Atri, A.; Scarpelli, S.; Alfonsi, V.; Camaioni, M.; Annarumma, L.; Gorgoni, M.; Pazzaglia, M.; De Gennaro, L.
Sleep talking versus sleep moaning: Electrophysiological patterns preceding linguistic vocalizations during sleep. Sleep 2022,
45, zsab284. [CrossRef]

9. Cataldi, J.; Stephan, A.M.; Marchi, N.A.; Haba-Rubio, J.; Siclari, F. Abnormal timing of slow wave synchronization processes in
non-rapid eye movement sleep parasomnias. Sleep 2022, 45, zsac111. [CrossRef]

http://doi.org/10.1378/chest.14-0970
http://www.ncbi.nlm.nih.gov/pubmed/25367475
http://doi.org/10.1016/j.smrv.2018.10.001
http://www.ncbi.nlm.nih.gov/pubmed/30502497
http://doi.org/10.2174/156802611797470268
http://www.ncbi.nlm.nih.gov/pubmed/21906022
http://doi.org/10.1016/j.conb.2017.05.008
http://doi.org/10.1016/j.neubiorev.2020.04.003
http://doi.org/10.1038/s41582-018-0030-y
http://doi.org/10.2147/NSS.S306614
http://doi.org/10.1093/sleep/zsab284
http://doi.org/10.1093/sleep/zsac111


J. Clin. Med. 2022, 11, 4435 3 of 3

10. Högl, B.; Stefani, A.; Videnovic, A. Idiopathic REM sleep behaviour disorder and neurodegeneration—An update. Nat. Rev.
Neurol. 2018, 14, 40–55. [CrossRef]

11. Galbiati, A.; Verga, L.; Giora, E.; Zucconi, M.; Ferini-Strambi, L. The risk of neurodegeneration in REM sleep behavior disorder: A
systematic review and meta-analysis of longitudinal studies. Sleep Med. Rev. 2019, 43, 37–46. [CrossRef] [PubMed]

12. Ferini-Strambi, L.; Fasiello, E.; Sforza, M.; Salsone, M.; Galbiati, A. Neuropsychological, electrophysiological, and neuroimaging
biomarkers for REM behavior disorder. Expert Rev. Neurother. 2019, 19, 1069–1087. [CrossRef] [PubMed]

13. O’Reilly, C.; Godin, I.; Montplaisir, J.; Nielsen, T. REM sleep behaviour disorder is associated with lower fast and higher slow
sleep spindle densities. J. Sleep Res. 2015, 24, 593–601. [CrossRef]

14. Sunwoo, J.S.; Cha, K.S.; Byun, J.I.; Jun, J.S.; Kim, T.J.; Shin, J.W.; Lee, S.T.; Jung, K.H.; Park, K.I.; Chu, K.; et al. Nonrapid eye
movement sleep electroencephalographic oscillations in idiopathic rapid eye movement sleep behavior disorder: A study of sleep
spindles and slow oscillations. Sleep 2021, 44, zsaa160. [CrossRef] [PubMed]

15. Valomon, A.; Riedner, B.A.; Jones, S.G.; Nakamura, K.P.; Tononi, G.; Plante, D.T.; Benca, R.M.; Boly, M. A high-density
electroencephalography study reveals abnormal sleep homeostasis in patients with rapid eye movement sleep behavior disorder.
Sci. Rep. 2021, 11, 4758. [CrossRef]

16. Mander, B.A. Local Sleep and Alzheimer’s Disease Pathophysiology. Front. Neurosci. 2020, 14, 525970. [CrossRef]
17. Gorgoni, M.; D’Atri, A.; Lauri, G.; Rossini, P.M.; Ferlazzo, F.; De Gennaro, L. Is Sleep Essential for Neural Plasticity in Humans,

and How Does It Affect Motor and Cognitive Recovery? Neural Plast. 2013, 2013, 103949. [CrossRef]
18. Cordone, S.; Scarpelli, S.; Alfonsi, V.; De Gennaro, L.; Gorgoni, M. Sleep-Based Interventions in Alzheimer’s Disease: Promising

Approaches from Prevention to Treatment along the Disease Trajectory. Pharmaceuticals 2021, 14, 383. [CrossRef]
19. Schredl, M.; Wittmann, L. Dreaming: A psychological view. Dreaming 2004, 484, 92.
20. Alfonsi, V.; D’Atri, A.; Scarpelli, S.; Mangiaruga, A.; De Gennaro, L. Sleep talking: A viable access to mental processes during

sleep. Sleep Med. Rev. 2019, 44, 12–22. [CrossRef]
21. Nielsen, T.; Svob, C.; Kuiken, D. Dream-enacting behaviors in a normal population. Sleep 2009, 32, 1629–1636. [CrossRef]

[PubMed]
22. Scarpelli, S.; Alfonsi, V.; Gorgoni, M.; De Gennaro, L. What about dreams? State of the art and open questions. J. Sleep Res. 2022,

31, e13609. [CrossRef] [PubMed]
23. Esposito, M.J.; Nielsen, T.A.; Paquette, T. Reduced Alpha power associated with the recall of mentation from Stage 2 and Stage

REM sleep. Psychophysiology 2004, 41, 288–297. [CrossRef] [PubMed]
24. Marzano, C.; Ferrara, M.; Mauro, F.; Moroni, F.; Gorgoni, M.; Tempesta, D.; Cipolli, C.; De Gennaro, L. Recalling and forgetting

dreams: Theta and alpha oscillations during sleep predict subsequent dream recall. J. Neurosci. 2011, 31, 6674–6683. [CrossRef]
[PubMed]

25. Siclari, F.; Baird, B.; Perogamvros, L.; Bernardi, G.; LaRocque, J.J.; Riedner, B.; Boly, M.; Postle, B.R.; Tononi, G. The neural
correlates of dreaming. Nat. Neurosci. 2017, 20, 872–878. [CrossRef]

26. Siclari, F.; Bernardi, G.; Cataldi, J.; Tononi, G. Dreaming in NREM Sleep: A High-Density EEG Study of Slow Waves and Spindles.
J. Neurosci. 2018, 38, 9175–9185. [CrossRef]

27. Scarpelli, S.; D’Atri, A.; Mangiaruga, A.; Marzano, C.; Gorgoni, M.; Schiappa, C.; Ferrara, M.; De Gennaro, L. Predicting Dream
Recall: EEG Activation During NREM Sleep or Shared Mechanisms with Wakefulness? Brain Topogr. 2017, 30, 629–638. [CrossRef]

28. Scarpelli, S.; Bartolacci, C.; D’Atri, A.; Camaioni, M.; Annarumma, L.; Gorgoni, M.; Cloos, C.; Ferrara, M.; De Gennaro, L.
Electrophysiological Correlates of Dream Recall During REM Sleep: Evidence from Multiple Awakenings and Within-Subjects
Design. Nat. Sci. Sleep 2020, 12, 1043–1052. [CrossRef] [PubMed]

http://doi.org/10.1038/nrneurol.2017.157
http://doi.org/10.1016/j.smrv.2018.09.008
http://www.ncbi.nlm.nih.gov/pubmed/30503716
http://doi.org/10.1080/14737175.2019.1640603
http://www.ncbi.nlm.nih.gov/pubmed/31277555
http://doi.org/10.1111/jsr.12309
http://doi.org/10.1093/sleep/zsaa160
http://www.ncbi.nlm.nih.gov/pubmed/32827438
http://doi.org/10.1038/s41598-021-83980-w
http://doi.org/10.3389/fnins.2020.525970
http://doi.org/10.1155/2013/103949
http://doi.org/10.3390/ph14040383
http://doi.org/10.1016/j.smrv.2018.12.001
http://doi.org/10.1093/sleep/32.12.1629
http://www.ncbi.nlm.nih.gov/pubmed/20041599
http://doi.org/10.1111/jsr.13609
http://www.ncbi.nlm.nih.gov/pubmed/35417930
http://doi.org/10.1111/j.1469-8986.00143.x
http://www.ncbi.nlm.nih.gov/pubmed/15032994
http://doi.org/10.1523/JNEUROSCI.0412-11.2011
http://www.ncbi.nlm.nih.gov/pubmed/21543596
http://doi.org/10.1038/nn.4545
http://doi.org/10.1523/JNEUROSCI.0855-18.2018
http://doi.org/10.1007/s10548-017-0563-1
http://doi.org/10.2147/NSS.S279786
http://www.ncbi.nlm.nih.gov/pubmed/33239931

	References

