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Sleep Medicine as an Emerging Field

• Sleep was an emerging field in 1980

• American Sleep Society & Board was 

established in 1990

• Fastest Growing field in medicine

• Encompass from basic science to clinical 

neurology, psychiatry, pulmonology, ENT & 

dentist that related to sleep & its disrders

• Age range : newborn to eldery



Sleep & Epilepsy

• These conditions have “Bidirectional effects”:

– Epilepsy -> Sleep

• Changes in Sleep Architecture -> Epilepsy & Seizure

• Increased incidence of obstructive sleep apnea / OSA -> Sleep deprivation -> 

Increased Seizure

• Seizures -> precipitating parasomnia / DDx

• Hypersomnia / EDS

– Sleep -> Epilepsy DDx

• Parasomnia

• PLMS

• Rhythmic Movement Disorder

• REM Behaviour Disorder



Sleep Starts

• A normal (although not 

understood) physiologic event, 

and they should not be confused 

with seizures or other neurologic 

conditions.  

• The most common is the motor 

sleep start(hypnic jerks) :

– a sudden jerk of all or part of the 

body, occasionally awakening the 

victim or bed partner.



Sleep starts

• “exploding head syndrome” : a 

sensation of a loud sound like an 

explosion or a sensation 

of”bursting” of the head  

– Sleep -> Epilepsy

– Could be a variant of a 

sensory sleep start.  

– Epilpesy -> sleep

– DDX : may represent the sole 

manifestation of a seizure. 

Pierce Headache 2001 ; 41: 602-603 &  Walsleben et al , Sleep Res. 1993;22;248

• Variations : sleep starts, which occur 

without the body jerk. 

– visual sleep starts

• flashes of light, fragmentary 

visual hallucinations

– auditory sleep starts

• loud bangs, snapping noises

– somesthetic sleep starts

• pain, floating, something 

flowing through the body



Parasomnia

• Epilepsy -> Sleep

• REM : recurrent dreams, nightmares 

• NREM disorders of arousal : sleepwalking and sleep 

terrors.  

• May Miss Dx of seizure related dreams and nightmares  -> 

misinterpreted as a primary sleep phenomenon. 

• Autosomal dominant nocturnal frontal lobe epilepsy 

(ADNFL) may also manifest as recurrent nightmares. 

Epsteins AW: 1964,1966, Boller F. :1975, Synder CH** Pediatrics 1958, 

Scheffer Brain 1995



Hypersomnia & EDS vs Epilepsy

• EDS in a patient on AED must not summarily be attributed to 
antiepileptic medication !

– Some epileptic patients remains  hypersomnolent after D/C of 
AED.  

– Seizure-free preadolescent children with epilepsy are sleepier than 
healthy controls.  

– No difference in MSLT in children with epilepsy ON/OFF AEDs

– In adult, patients with epilepsy had poor sleep quality but normal 
sleepiness.

• a higher PSQI, close to the pathologicalcut-off, compared to controls, but a 
similar and unremarkable ESS, Meta-analysis 25 studies, 8196 Pts.

Epilepsia, 33(4):687491, 1992

Sleep Medicine Reviews, (57), June 2021, 101466



Prevalence of Sleep Disorders in the Epilepsy Population

• Prevalence of sleep complaints:

• Epileptic Pts-> Inc sleep disturbance vs normal

controls .: Stores et al., 
– using parental questionnaires, 

– 79 school children with epilepsy vs 73 healthy control children. 

– children with epilepsy-> higher rates of sleep disorders, particularly poor quality
sleep and anxieties about sleep

– A significant association between seizure frequency and anxieties about sleeping



Prevalence of sleep disorders in the epilepsy 

population

• Cortesi et al.  

– sleep problems and their association with behavioral and 

adjustment problems in children with idiopathic epilepsy 

– More sleep problems vs siblings and healthy controls. 

– Within the epileptic group, children with current seizures -> more 

of sleep problems than did seizure-free children

Sleep problems and daytime behavior in childhood idiopathic epilepsy

F Cortesi 1, F Giannotti, S Ottaviano

Epilepsia. 1999 Nov;40(11):1557-65.



Observational pilot study of obstructive Sleep 

Apnea, reported symptoms in Thai Children with 

epilepsy, experience at King Chulalongkorn 

Memorial Hospital



Observational pilot study of obstructive 

Sleep Apnea, reported symptoms in Thai 

Children with epilepsy, experience at King 

Chulalongkorn Memorial Hospital



Observational pilot study of obstructive 

Sleep Apnea, reported symptoms in Thai 

Children with epilepsy, experience at King 

Chulalongkorn Memorial Hospital

 53 CWE completed ESS and 52 CWE completed Thai PSQ-SRBD. 

Compare to the control group, CWE significantly has more OSA 
symptoms (22/53 (42.3%) vs 12/66 (18.2%) and sleepiness (11/53 

(20.8%) vs 4/66 (6.1%)) based on abnormal Thai PSQ-SRBD and ESS (P 

0.04* and 0.016* respectively). 



Observational pilot study of obstructive 

Sleep Apnea, reported symptoms in Thai 

Children with epilepsy, experience at King 

Chulalongkorn Memorial Hospital

 CWE with polytherapy (11/53) showed significantly more OSA 

symptoms compare to CWE with monotherapy (35/53, P 0.046*) 

 ESS in CWE sub-group analysis did not reveal any significant difference regarding excessive 

day time sleepiness



Observational pilot study of obstructive 

Sleep Apnea, reported symptoms in Thai 

Children with epilepsy, experience at King 

Chulalongkorn Memorial Hospital



• Sleep Med Rev. 2011 Dec;15(6):357-68. Epub 

2011 Mar 24. Review



Sleep problems in Ped & adults with epilepsy, 

questionnaire-based / PSG-baserd studies





Effect of Epilepsy on Sleep

• Epilepsy /Seizures  promote sleep disruption 

and significantly affect both the quality, 

quantity, and the architecture of sleep.

• Patients with epilepsy : macro-structure sleep 

abnormalities
• increased number and duration of awakenings during sleep, 

• reduced sleep efficiency, 

• reduced or abnormal K complexes and sleep spindles, 

• reduced and fragmented REM sleep, and increased stage shifts 





Effect of epilepsy on sleep: Seizure

• On Seizure Night: 

• disrupt the sleep-wake state, 

• nocturnal insomnia and EDS

• On Seizure Free Night :

(vs non-epileptic controls)

• IEDs may cause sleep disruption, preventing 

normal progression though sleep stages



Effect of epilepsy on sleep

Children with Epilepsy :

• Becker et al reports Changes in

• TST, sleep latency, and spontaneous arousals 

• more common in children w/generalized seizures 

> simple or CPS.

• REM sleep may be decreased by 50% in children 

with primary generalized tonic-clonic seizures 



Effect of epilepsy on sleep: 

Patients with seizures

• Reduction in total sleep time (TST)

• Reduction in REM sleep 

• Reduced REM sleep is seen with seizures 

occurring during the day 

• more so when seizures happen at night during 

sleep. 

• Increased REM sleep, on the other hand, is 

seen with good seizure control 



Effect of epilepsy on sleep

Reasons for Dec. REM Sleep 

• Sleep was more disrupted, /frequent 

awakenings ->less TST, Less REM sleep time. 

• Circadian Pattern Changes -> delaying its 

onset. 

• Seizures may also have a direct REM 

suppressant effect without disruption of 

circadian rhythms. 

• AEDs may alter REM sleep



Temporal Lobe EMU Data 

 37 EMU Pts at baseline (Sz Free) vs after CPS/GTC

 Daytime seizures-> significant decrease in REM 

sleep the following night (18 vs. 12% for baseline) 

w/o significant changes in other sleep stages or in 

sleep efficiency. 

 Night time seizures -> MORE decrease in REM was 

more pronounced (16 vs. 7%) + increases in stage 

1 and decreases in sleep efficiency. 

Reduction of rapid eye movement sleep by diurnal and nocturnal seizures in temporal 
lobe epilepsy.

Bazil CW, Castro LH, Walczak TS. Arch Neurol. 2000 Mar;57(3):363-8.



• 11Pts  refractory MSTE-> S/P op + seizure free 

• Treatment with AEDs was not significantly 

modified before the second year of follow-up.

• Evaluated before surgery, at 1& 2Y FU

• w/  videoEEG monitoring (24 h/24). 

• interictal epileptiform abnormalities 

• sleep macrostructure



Hypnogram Preop/1y/2y



Variation of Sleep Stages Preop/1y/2y



Results & Conclusions

• Reduction of their IEAs. 

• At 1-year follow-up, 
• TST & REM sleep increased (p = 0.032 and p = 0.006, respectively). 

• Most significant variations were noted 1 year after surgery.

• At 2-year follow-up, 
• Increase of REM sleep (p = 0.028). 

• No significant variations were observed between the first and the second year 

after surgery. 

• Conclusions: Temporal lobectomy -> 

• Improve sleep macrostructure by reducing the number of seizures and of IEAs. 

• Indirectly confirm the role of epilepsy in disrupting sleep organization chronically. 



Effect of Sleep on Epilepsy

1) Relationship of the sleep-wake state to 

epilepsy and inter-ictal epileptiform 

discharges (IEDs)

2) Effect of sleep deprivation on epilepsy and 

IEDs

3) Mechanisms influencing sleep and epilepsy



Mechanisms influencing 

sleep and epilepsy

• NREM sleep -> “synchronization of the brainstem RAS, 

thalamus,and cortex.” 

• “Deepening of NREM sleep”

• ->Less Ach effect ->progressive hyperpolarization of thalamo-

cortical neurons. 

• Changing hyperpolarization level may facilitate IEDs and 

seizures.

• -> Inc. Sz & IEDs

• Maximally facilitatory depends on

• age, epilepsy syndromes, and specific seizure subtypes and IEDs. 



Mechanisms influencing 

sleep and epilepsy

• “Brain-activated behavioral stages” 

• REM sleep and wakefulness

• EEG-desynchronization

• REM 

• inhibition of thalamocortical synchronizing 

mechanisms 

• ->desynchronized EEG pattern

• ->inhibition of spread of epileptiform discharges, 

• skeletal muscle paralysis.



Mechanisms influencing 

sleep and epilepsy

• Epileptic Pts-> Sz/IED susceptible to sleep 

stage transitions.

• OSA ->fragment sleep ->worsening seizure 

frequency 

• Rx->improve seizure control. 

• AEDs may have indirect effects via stabilization of 

sleep and reduction of sleep transitions .



Mechanisms influencing 

sleep and epilepsy

• Arousals =Tx “Deep-Lighter-Deep sleep”

• “On the descent back to the deeper levels of 

sleep, seizures are more likely to occur” 

• Changing hyperpolarization level may facilitate 

IEDs and seizures.



Mechanisms influencing 

sleep and epilepsy

• Touchon et al : 

• “patients with epilepsy->less sleep continuity + 

more sleep fragmentation” even W/O seizures!” 

• Miano et al : 

• “seizures tend to occur more in sleep during 

cyclical alternating patterns (CAP), a pattern 

commonly seen with sleep fragmentation”.



A1—Slow electroencephalographic (EEG) synchrony is the predominant activity, mostly composed by high-voltage delta bursts. Middle panel: 
CAP Subtype A2—Mixture of slow and fast EEG activities, including bursts of theta rhythms, and other faster rhythms superimposed, 
associated or not with EMG activation. 
Bottom panel: CAP Subtype A3—EEG activity with predominant fast low-voltage rhythms; more than 50% of phase A is occupied by fast EEG 
activities, including EEG arousals, polyphasic bursts, and high-voltage delta waves with an amplitude one-third higher, or more, than the 
background activity, followed by theta and other faster rhythms. 





Mechanisms influencing 

sleep and epilepsy

• GABA

• Adenosine

• Melatonin in High/Low dose

• Dec. CSF hypocretin-1



Mechanisms influencing 

sleep and epilepsy

• How sleep/sleep deprivation activate seizures 

is unclear

• GABA modulation 

• Offset of adenosine with sleep onset



Offset of adenosine with sleep onset

• Adenosine (AD) =/= caffeine,(AD receptor antagonist ). 

• AD antagonists increase waking and decrease sleep EEG 

slow wave activity in humans and rodents

• AD/AD analogs increase sleep and enhance slow wave 

activity -> an endogenous sleep promoting substance & 

“Antiepileptic”

• Adenosine is regulated by astrocyte with adenosine 

kinase (ADK), hence it is “pro-epileptogenic agent”

• Adenosine acts as an anti-epileptogenic agent, while 

ADK acts as a pro-epileptogenic agent. 



Offset of adenosine with sleep onset

• Adenosine levels rise in the brain after 
prolonged wakefulness

• @ transition wake->sleep, Inc.  ADK levels, 
with lowered seizure threshold. 

• ADK hypothesis of epileptogenesis; 
astorgliosis in the hippocampus -> up-
regulation of ADK activityassociated with 
epilepsy

• ? therapeutic Sz Rx  w/ adenosine agonists or 
ADK antagonists.



Mechanisms influencing 

sleep and epilepsy

• Stewarts et al: Melatonin enhances 
hippocampal excitability ->pro-convulsant at 
high doses 

• Munos->anti-epileptic properties in lower 
doses . 

• Conflicting reports on seizure control when 
prescribing melatonin for people with 
epilepsy.

•



Mechanisms influencing 

sleep and epilepsy

• Rejdak et al: 

• Ramelteon, a selective melatonin receptor 

agonist,

• evaluated in two animal models of epilepsy, 

• it possesses anticonvulsant properties in a 

chronic epilepsy model 



Mechanisms influencing 

sleep and epilepsy

• Dec. CSF hypocretin-1 in pts w/repetitive GTC 

seizures or status epilepticus 

• hypocretin-1 deficiency may contribute to the 

typical somnolence after generalized tonic/clonic

seizures. 

• The exact mechanism of is unclear



Etiology/Result  of sleep disruption in epilepsy



Effects of anti-epileptic drugs on sleep complaints and sleep 

architecture





• High Prevalence of Poor Sleep: Adults with epilepsy 

report a significantly high prevalence of poor sleep 

quality, often quantified by the Pittsburgh Sleep Quality 

Index.
• Objective Disruption via PSG: Polysomnography reveals 

frequent nighttime arousals directly correlated with 

epileptiform discharges and nocturnal seizures.

• Sleep Fragmentation: These disruptions prevent 

patients from reaching restorative slow-wave and REM 

sleep, severely degrading sleep architecture.

• Clinical Manifestation: Leads to highly prevalent chronic 

insomnia and excessive daytime sleepiness (EDS).

Ref: Sivathamboo et al. (2023). Sleep and respiratory abnormalities in adults with developmental and epileptic encephalopathies using 
polysomnography and video-EEG monitoring. Epilepsia Open.

Adults: Impact of Epilepsy on Sleep Architecture



Mechanistic Link: Chronic sleep deprivation induces neuroinflammation (Red), which synergizes with existing epileptic networks to 

lower the seizure threshold (Blue), worsening neurological outcomes.

Ref: Bonilla-Jaime et al. (2021). Sleep Disruption Worsens Seizures: Neuroinflammation as a Potential Mechanistic Link. Int J Mol Sci.

Adults: Provocative Effect of Sleep Deprivation



Pathophysiological Synergy

OSA and epilepsy are highly comorbid in the adult 

population.

Recurrent upper airway collapse causes 

intermittent hypoxia (oxygen deprivation) and 

hypercapnia.

These periodic respiratory events independently 

decrease the seizure threshold and can trigger 

nocturnal or daytime seizures.

Therapeutic Intervention

OSA is a critical, reversible driver of epilepsy 

severity.

Treating OSA with Continuous Positive Airway 

Pressure (CPAP) has been shown to frequently 

improve seizure control, especially in patients with 

drug-resistant epilepsy (DRE).

Screening for OSA in adult epilepsy clinics is 

strongly recommended.

Ref: Ma & Wu (2023). Intermittent hypoxia: linkage between OSAS and epilepsy. Frontiers in Pharmacology.

Sivathamboo et al. (2023). Sleep and respiratory abnormalities in adults... Epilepsia Open.

The Role of Obstructive Sleep Apnea (OSA) in Adults



Conceptual representation based on Gupta et al. In severe developmental encephalopathies, pervasive sleep difficulties significantly 

disrupt circadian rhythms, with daytime sleepiness exceeding that of typically developing peers.

Ref: Gupta et al. (2022). Parent-Reported Sleep Profile of Children With Early-Life Epilepsies. Pediatric Neurology.

Bricker & Vaughn (2024). Rett syndrome: a review... Frontiers in Sleep.

Pediatric Profiles: Early-Life Epilepsies & Sleep



Seizure Provocation: Similar to adults, sleep deprivation and fragmentation are major provocateurs of 

seizures in children, further destabilizing developing neural networks.

Cognitive Impact: The dual burden of frequent epileptiform discharges during sleep (e.g., CSWS) and 

disrupted sleep architecture severely impairs daytime cognition, memory consolidation, and behavior.

Therapeutic Target: Interventions that successfully diagnose and treat pediatric sleep disorders can decrease 

both the frequency and severity of seizures.

Clinical Imperative: Active, rigorous sleep management must be integrated into standard pediatric neurology 

care, rather than treated as a secondary symptom.

Ref: Gupta et al. (2022). Parent-Reported Sleep Profile of Children With Early-Life Epilepsies. Pediatric Neurology.

Pediatrics: Sleep Deprivation & Seizure Provocation



Pediatric Epilepsy PatientsAdult Epilepsy PatientsParameter

Adenotonsillar hypertrophy (peaks in early childhood).
Obesity, upper airway anatomy, 

loss of muscle tone.
Primary Etiology

Higher; sleep architecture may be better preserved despite 

obstruction.

Lower; airway obstruction 

frequently fragments sleep.

Cortical Arousal 

Threshold

Parents report higher symptoms, but PSG studies suggest actual 

OSA prevalence may not be statistically higher than healthy controls.

Statistically higher prevalence 

and severity of OSA.

Prevalence vs. 

Controls

Adenotonsillectomy is often first-line; CPAP as secondary.
CPAP is primary; highly 

effective for seizure control.
Treatment Approach

Ref: Chang & Chae (2010). Obstructive sleep apnea syndrome in children. Korean J Pediatr.

Urquhart et al. (2024). A case-control study... OSA in children and young people with epilepsy. JCSM.

OSA in Epilepsy: Adult vs. Pediatric Nuances



Aggressive OSA Screening

Particularly in adult drug-resistant epilepsy, 

screening for and treating OSA via CPAP 

can substantially improve seizure control.

Pediatric PSG/EEG Utilization

Utilize overnight polysomnography with 

expanded EEG montages to accurately 

differentiate nocturnal seizures from 

parasomnias and SDB.

Holistic Neurological Care

Treating insomnia and poor sleep quality is 

not merely symptomatic relief; it alters the 

neuroinflammatory environment and raises 

seizure thresholds.

Key Clinical Takeaways for Epileptologists


