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EPILEPSY AND SLEEP

Effects of sleep on epilepsy

 Non-rapid eye movement (NREM): state of EEG synchronization, relative preservation of muscle tone

 Intra-epileptiform (IED) discharges are activated  (most occur during N1 and N2 stage)

 Spike frequency increases with increasing depth of sleep

 Perpetuated by hypersynchrony of neuronal networks

 More diffuse discharges

 Rapid eye movement (REM): desynchronization of EEG, skeletal muscle atonia

 Spike frequency decreases 

 Restricted field of discharges (used to identify focus of seizures)

 Adenosine 

 Decreases in sleep
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EPILEPSY AND SLEEP

Sleep architecture in Epilepsy

• Reduced REM sleep time 

• Prolonged REM latency 

• Increased wake after sleep onset (WASO)

• Reduced total total sleep time and sleep efficiency

• Increased number of arousals, awakenings, and stage shifts

• Sleep macroarchitecture in some patients is normal, or normalizes after treatment

• Abnormalities in sleep architecture is more likely in temporal lobe epilepsy (TLE) 

compared to idiopathic generalized epilepsies (IGE)



EPILEPSY AND SLEEP

 Some epilepsy syndromes occur 
primarily in sleep or upon awakening

 A large prospective study found 7.5% 
of 1,200 patients had seizures 
restricted to sleep:

 If a patient has SZs only during sleep > 2 years, 
unlikely to have a SZ awake (and could drive a motor 
vehicle even if not SZ-free;

 Only 11% of people with sleep-related SZs  
developed seizures when awake, typically within 2 
years of the first nocturnal SZ:

 Diurnal SZs in them were often triggered by sudden 
withdrawal of antiepileptic medication (AED);

D’Alessandro, Guarino et al. 2004

“State-dependent” Epilepsies



EPILEPSY AND SLEEP

Timing seizure types and epilepsy syndromes

 Sleep: Tonic-clonic seizures , tonic, automotor, frontal and parietal seizures

 Wakefulness: Absence, atonic, myoclonic seizures, myoclonic, epileptic spasms

 Peak frequency of epilepsies vary with circadian rhythm 

 Seizure occurrence correlates with dim light melatonin secretion



EPILEPSY AND SLEEP



SLEEP DEPRIVATION AND EPILEPSY

 Seizure precipitant (especially in awakening epilepsies)

 Triggering factor for seizures in 71% of cases in recent study of 104 patients

 Can induce IEDs

 Sleep deprivation EEG protocol

 Juvenile Myoclonic Epilepsy





SEIZURE DISORDERS DURING SLEEP

 Nocturnal Temporal Lobe Epilepsy

 Benign Epilepsy of Childhood with Centro-temporal Spikes

 Nocturnal Paroxysmal Dystonia

 Nocturnal Frontal Lobe Epilepsy

 Autosomal Dominant Frontal Lobe Epilepsy



CHARACTERISTICS OF NOCTURNAL EVENTS



EPILEPSY AND SLEEP

 Prevalence of primary sleep disorders in epilepsy



PRIMARY SLEEP DISORDERS IN EPILEPSY

Primary sleep disorders are 2-3 times 
more common in adults with epilepsy 
compared to age-matched controls in the 
general population:

 Especially when seizures are poorly controlled and/or

 Complicated by comorbid neurological conditions.

Most common sleep disorders in people 
with epilepsy:

 Sleep maintenance insomnia

 Excessive daytime sleepiness (EDS)

 Obstructive sleep apnea (OSA)

REFs:  1) DeWeerd A  Epilepsia 2004;45(11):1397-1404; 2) Khatami R Seizure 
2006;15(5):299-306; 3) Piperidou C Seizure 2008;17(7):588-94; 4) Jenssen S Epilepsy 
Behav 2006;9(4):632-5.

Adults with epilepsy who complain of sleep 
problems have lower quality of life (QOL) 
compared to those with epilepsy but no 

sleep complaints.



SLEEP MAINTENANCE INSOMNIA

Most common sleep complaint in adults 

with epilepsy

51% of 152 patients with epilepsy (mean age 46 years) 

reported moderate to severe insomnia

72% rated themselves as “poor sleepers”

Poorer sleep quality and more severe insomnia 

correlated with:

 Higher numbers of antiepileptic medications (AEDs); and  

 Were significant predictors of lower quality of life (QOL).  

Vendrame M et al. J Clin Sleep Med. 
2013;9(2):141-6.



INSOMNIA IN ADULTS WITH EPILEPSY

Etiology of sleep disruption in epilepsy:

 Inadequate sleep hygiene

 Coexisting sleep disorders

 Nocturnal seizures

 Effect of antiepileptic drugs



ALGORITHM FOR EVALUATION OF INSOMNIA IN EPILEPSY



EXCESSIVE DAYTIME SLEEPINESS

Second most common sleep complaint in 

adults with epilepsy

 48% of 99 unselected patients with epilepsy 

complained of EDS (Epworth Sleepiness Score of > 

11)

 Anxiety (and to lesser extent neck circumference) correlated 

with EDS

 20% of 117 people with epilepsy complained 

of EDS vs. 7% of 30 healthy volunteer

 Poor seizure control was the strongest independent risk 

factor for poor sleep quality (odds ratio [OR] = 2.4)
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EVALUATION OF HYPERSOMNIA IN EPILEPSY



OBSTRUCTIVE SLEEP APNEA IN ADULTS WITH EPILEPSY

Prevalence of OSA in patients with epilepsy

Meta-analysis by Zhang Lin et al in 2016: 

 Prevalence of mild-to-severe OSA (AHI or RDI >5) in people with epilepsy was 33.4% (95%CI20.8–46.1%) compared to 

21.2 % of general population in USA

 Mild-to-severe OSA in males with epilepsy is 44.8% compared to 27.5 % in general population 

 Mild-to-severe OSA in females with epilepsy is 25.5% compared to 12.4% in general population 

 Prevalence of moderate-to-severe OSA (AHI or RDI >15) in people with epilepsy was 9.7 % (95 % CI 5.1–14.4 %)

 Patients with refractory epilepsy are not more susceptible to OSA compared to those with controlled epilepsy (OR 1.66; 

CI1.22-2.27 P=0.43.) 



OBSTRUCTIVE SLEEP APNEA IN ADULTS WITH EPILEPSY

OSA Risk factors and comorbidities

 Males

 Overweight or obese

 African-Americans

 Post-menopausal women

 Family history 

 Large neck size 

 Alcohol or tobacco use

 Middle age

 Stroke

 Medically refractory hypertension 

 Atrial fibrillation

Risk factors that are highlighted are found to be 
risk factors for OSA in adults with epilepsy



OBSTRUCTIVE SLEEP APNEA IN ADULTS WITH EPILEPSY

Proposed mechanisms for seizure facilitation in OSA

 Sleep deprivation from frequent arousals increases neuronal excitability

 Frequent arousals or stage shifts 

 Intermittent hypoxia oxidative stress activation of inflammatory pathways IL6 and TNF alpha

 Decreased cerebral blood flow



OBSTRUCTIVE SLEEP APNEA IN ADULTS WITH EPILEPSY

 CPAP treatment in people with epilepsy and OSA: 

 Higher seizure-free rate (OR 4.03; 95 % CI 1.15 –14.1; P = 0.01).

 Increase in successful outcomes as compared to the untreated patients (OR 5.26; 95 % CI 2.04–13.5; P < 
0.001).

https://www.bing.com/images/search?q=Sleep+Sleep+Disorders&view=detailv2&&id=BC5B3FFBF9F64D007E945FA533C98EDD4C331337&selectedIndex=64&ccid=k9VzXZVr&simid=608053089845903501&thid=OIP.M93d5735d956b1f0e0a8115fa306a045fo0


OBSTRUCTIVE SLEEP APNEA IN ADULTS WITH EPILEPSY

Vagal nerve stimulation effect on respiration

 Used for medically refractory focal epilepsy

 Prevalence of OSA is 43.1% compared to 33.4% in all patients with epilepsy

 Decreases REM sleep

 Increases awakenings, wake after sleep onset, NREM 1 sleep stage



PARASOMNIAS AND EPILEPSY

 NREM disorders of arousal

 Sleep related bruxism

 Nocturnal Frontal Lobe Epilepsy



SUMMARY 

 Sleep and epilepsy are common but are bad Bed Fellows

 Sleep and epilepsy have complex bidirectional relationship

 Sleep maintenance insomnia is most common complaint in adults with epilepsy

 Excessive daytime sleepiness is second most common complaint

 Adults with epilepsy are at increased risk for OSA



QUESTIONS

https://www.bing.com/images/search?q=Sleep+Hygiene+Rules&view=detailv2&&id=720CCECEA4F7777092932A20262A8674BD231C0F&selectedIndex=160&ccid=qEX9Dajt&simid=607991031865738166&thid=OIP.Ma845fd0da8ed42661756516704c68f39o0


REFERENCES

 Madeleine M. Grigg-Damberger, MD, and Nancy Foldvary-Schaefer, DO. Primary Sleep Disorders in People with 
Epiilepsy Child Adolescent Psychiatric Clin N Am 24 (2015) 145–176.

 SEjalV. Jain, MD and Sanjeev V. Kothare, MD. Sleep and Epilepsy. Semin Pediatr Neurol 22 (2015) 86-92. 

 Kwant IkYang et al. Severity of self-reproted insomnia in adults with epilepsy is related to comorbid medical 
disorders and depressive symptoms. Epilepsy & Behavior 60 (2016) 27–32.

 Dawn Wliashiv, MD and AlonY. Avidan, MD, MPH. Seizures in Sleep: Clinical Spectrum, Diagnostic Features, and 
Management. Crit Care Clin 31 (2015) 511–531.

 Zhang Lin, Qi Si, and Zou Xiaoyi. Obstructive sleep apnea in patients with epilepsy: meta-analysis. Sleep Breath. 
Published online: 30 July 2016. DOI 10.1007/s11325-016-1391-3. 

 F. GokcemYildiz, F. Irsel Tezr, and Serap Saygi. Temporal lobe epilepsy is a predisposing factor for sleep apnea: A 
questionnaire study in video-EEG monitoring unit. Epilepsy & Behavior 48 (2015) 1–3. 


