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La diagnosi differenziale:
non solo frontali…



Non epileptic paroxysmal events out of  sleep

Vendrame et al., 2011





Parasomnia

Parasomnias are undesirable physical events or experiences that occur during entry into sleep,
within sleep, or during arousal from sleep. Parasomnias may occur during non-rapid eye
movement sleep (NREM), rapid eye movement sleep (REM), or during transitions to and
from sleep.”

…. often they seem to be purposeful and goal directed. They may result in injuries, disturb of
sleep (of the patient as well as the sleep of others), and they may cause untoward
psychosocial developments.

ICSD3 (American Academy of  Sleep Medicine 2014)



Classification of  Parasomnias

Proserpio P and Nobili L, 2017



Epidemiology

Hrozanova et al., 2019



General clinical features of  DOA

Proserpio and Nobili, 2017



Constitutional and Precipitating factors

1.Constitutional or predisposing factors
- Genetic
- Developmental
- Sleep Deprivation
- Chaotic wake/sleep scheduling
- Psychologic

2.Precipitating factors
A) Endogenous

- Obstructive Sleep Apnea
- Gastroesophageal reflux
- Seizures
- Fever
- Periodic movements during sleep

B) Exogenous
- Drugs
- Stimulation-auditory, tactile, visual

Modified from Ferber and Kryger: Principle and Practice of  Sleep Medicine in the Child, 1995



General clinical features of  DOA

Modified from Proserpio and Nobili , 2017

Confusional Arousal Sleepwalking Sleep terror

Age of onset

Peak time of occurrence

Ictal behaviour

Motor activity

Autonomic activity

Complications

Typical duration

2-10 years

First third of night

Whimpering, some 
articulation,  sitting up in 
bed,  inconsolable

Low

Low

Rare (aggressioness)

< 1 minute

4-12 years

First third of night

Walking about the room or 
house, may be quiet or 
agitated, unresponsive to 
verbal commands    

Complex

Mild

Possible (violence)

1-20 minutes

18 months – 10 years

First third of night

Screaming, agitation, flushed
face, sweating, inconsolable

Rarely complex

Intense

Occasional (escape)

5-20 minutes



Classifying NREM parasomnias into strict distinct entities is probably an 
oversimplification;  indeed there is a hierarchical continuum between different 

behavioral patterns of  arousal parasomnias

Derry et al Sleep 2009



Confusional Arousals







A :start of the episode

B: after 7 minutes C: after 20 minutes

Sleep Terrors



Gibbs et al., Epilepsia 2019

Differential diagnosis with SHE



Sleepwalking







Epileptic nocturnal wandering



Minor episodes





Minor episodes





Atypical parasomnia
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Stereo-EEG recordings

Castelnovo et al., Nature 2020



Sleep-wake dissociation in DOA

Castelnovo et al., Nature 2020



Differential Diagnosis between DOA and SHE



Derry et al Arch Neurol 2006

The Frontal Lobe Epilepsy and Parasomnias (FLEP) Scale 



The FLEP scale gave an incorrect
diagnosis in 4/71 (5.6%) of the
cases, namely NFLE patients with
episodes of nocturnal wanderings
and uncertain diagnostic
indications in 22/71 subjects
(30.9%)



The polysomnogram using an expanded EEG montage is indicated in
children to confirm the diagnosis of an atypical or potentially
injurious parasomnia or differentiate a parasomnia from sleep-
related epilepsy when the initial clinical evaluation and standard EEG
are inconclusive.

Limits of Video-PSG recording:
 Not always capture the event in a single-night recording
 Absence of epileptiform abnormalities in a substantial percentage of SHE patients
 interictal epileptiform abnormalities may occur in some DOA patients



SLEEP, Vol. 32, No. 12, 2009

Sleep 2009



Sleep 2009

‘If the captured episodes are minor motor events or 
paroxysmal arousals, and if few episodes are 
captured, the clinical diagnosis may be unreliable’

DOA

Tinuper et al Neurology 2016

SHE





Performance of  predictors

The occurrence of  at least one major event outside N3 was 
suggestive for SHE 

(accuracy = 0.898, sensitivity = 0.793, specificity = 0.949)

The occurrence of  at least one minor event during N3 was 
suggestive for DOA 

(accuracy = 0.73, sensitivity = 0.733, specificity = 0.723)







Chest 2021

Three-level diagnostic algorithmDOA SHE



REM sleep



REM sleep behavior disorder

Chronic behavioral disorders of  human 
REM sleep: a new category of  parasomnia.

Schenck CH, Bundlie SR, Ettinger MG, 
Mahowald MW. Sleep 1986

ICSD 3





RBD and Sleep Apnea



RBD and Sleep Apnea



Tinuper P et al., 2007



Sleep Starts (Hypnic Jerks)

Physiologic manifestations



Sleep Related Rhythmic 
Movement Disorder

ICSD 3



Sleep Related Rhythmic Movement Disorder



Sleep Related Rhythmic Movement Disorder



Sleep Related Rhythmic Movement Disorder



Benign Sleep Myoclonus of  Infancy

ICSD3



Sleep Apnea



Risk factors for Sleep Apnea

Buchanan et al., 2016



The patient was sent to our lab for
a nocturnal Video-PSG.
The patient reported the recent
occurrence of very frequent
awakenings characterized by
breathing difficulties and often
accompanied by agitation.
He also complained of
somnolence during the day.
ESS:18
A previous cardio-respiratory
monitoring did not revealed
significative apneas.



Episodio 1 (00.29.50)



Episodio 1 (00.30.50)



Episodio 1 (00.31.10)



Montaggio 10-20 completo



Episodio 2 (01.25.02)



Ipnogramma

EPISODI
1 in MSLT
4 in REM
15 in NREM





Psychogenic non-epileptic seizures during sleep



Psychogenic non-epileptic seizures during sleep









Paroxysmal Hypnogenic Dyskinesia



Thank you!


