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 Each of us will spend about 1/3 of our lifetime 

sleepingé..  

 

 é..And 1/3 part of the population has sleep 

complain   

About the sleepé 



ĂSleep is an essential biological 

function, but its exact function remains 

unclear.ò 
(Oxford Textbook of Sleep disorders, 2017) 

 

 

Somatic theories of sleep function 

Neural metabolic theories: detoxification and 
regeneration 

Cognitive theories of sleep function: learning 
and brain development, memory 

 

  

  



Regulation of sleep 

Homeostatic drive: time without sleep ŷ - 
sleepiness ŷ 

Cirkadian timing: lasts about 24 hours 

ÅHypothalamus 
ÅSuprachiasmatic nucleus 

ÅPituitary gland: melatonin 

Ultradian timing: lasts less than 24 hours  
ÅPrepontin nuclei 
ÅRaphe nuclei 
ÅL. coeruleus 



Normal human sleep 
Sleep cycle ï occurs about every 90 minutes,  

approximately 4-6 cycles occur per major sleep episode 

 

Å NREM (70-80%)  
Å slow wave sleep 

Å heart rate, BP, breathing Ź 

Å body temperature, muscle tone Ź  

Å REM (20-25%)  
Å rapid eye movement, paradox, fast wave sleep 

Å heart rate, BP, breathing ŷ, metabolic rate ŷ  

Å dreaming, erection 

Å muscleatonia, BUT: myoclonus! 

 

 





NREM 

Å 1st stage (3-8%) ~ drowsiness, 

sleepiness EEG: Ŭ-activity < 50%, muscle 

tone Ź , eye movement Ź  

Å 2nd stage (45-55%) ~ EEG: K-

complexes, sleep spindles, no eye 

movement 

Å 3rd stage (5-10%)  EEG: delta waves 20-

50% 

Å 4th stage (15-20%) delta > 50% 
SWS 



ï Tonic stage (desyncronized EEG ~ low 

voltage, frequency ŷ, muscle atonia)  

 

ï Phasic stage (rapid eye movements ~ fast, 

saccadic eye movements ~, irregular 

breathing, heart rate ŷ, myoclonus, apnea, 

hyperpnea, dreaming!!!) 

 

REM 



Age-related changes 

- Healthy young adult needs 6-8h sleep 

- 1 year old baby 12h, 10 years old 10h, 

adolescent 8h, above 60 5-6h 

- Percent of deep slow wave sleep is higher 

in childhood, less in elder ages 

- afternoon sleep in children and elderly 

people 





Polysomnography 
Åmultiparametric monitoring during 1 night  

ÅEEG 

ÅElectrooculogram 

ÅEMG (surface, chin) 

ÅECG 

ÅRespiratory flow and effort  

ÅSpO2  

ÅBody position 

ÅSnoring (microphone) 

ÅLimb electrode (EMG, optional) 

 



Diagnostic methods 
- Sleep diary 

- Questionaires: eg. Epworth sleepiness 

scale 

- Actigraphy 

- Pulzoxymetry 

- Polygraphy 

- Polysomnography 

- Special: eg. MSLT, MWT 



Actigraphy 



More than 80 sleep disorders are known  
(International Classification of Sleep Disorders, 3rd Edition 

American Academy of Sleep Medicine, 2014) 

Å Insomnias (33%) 

Å Sleep related breathing disorders (1,4-40%) 

Å Central disorders of hypersomnolance (0,3-

16,3%) 

Å Cirkadian rhythm sleep-wake disorders 

Å Parasomnias  

Å Sleep related movement disorders 

Å Other sleep disorders 

 



Excessive daytime sleepiness 

 - Primary 

 - Secunder eg. fragmented sleep in OSAS 

-- Accidents! 

-- Epworth Sleepiness  

-  Scale 

-- MSLT, MWT 

 

 

 

 



I. Insomnias 

ÅDifficulty in initiating sleep or in staying 

asleep or waking up earlier 

ÅNonrefreshing, nonrestorative sleep 

ÅFatigue, concentration or memory 

impairment 

ÅMood disturbances, motivation, initiative 

reduction 

ÅDaytime sleepiness 

ÅTension headache 



I. Insomnias 

ÅPrevalence: 33% 

ÅAccompanied with daytime consequences 

ÅLast less than 1 month: 4% (transient 
insomnia) 

ÅLast more than 1 year: 85% (persistent 
insomnia) 

ÅMale:female = 1:1.4 

ÅIncrease with age:  above 65 years: 50% 



I. Insomnias 

Å Primary (idiopathic) 

Å Secunder 

ï Inadequate sleep hygiene (10%) 

ï Paradoxical insomnia (10%) 

ï Insomnia due to mental disorder (30-40%) 

ï Psychophysiological insomnia (15%) 

ï Insomnia due to drug or substance 

ï Insomnia due to medical conditions  

ï Sunday night insomnia 

 

 

 



Treatment 

ÅTreating the medical or psychiatric 
conditions (sec. insomnias) 

ÅNonpharmacologic:  

ïbehavioral treatments: normalizing the 
circadian rhythm  

ïsleep hygiene 

ïcognitive behavior and other psychotherapies 

ÅPharmacologic treatment 



Pharmacologic Treatment Approach 

Å Select appropriate medication 

Å Evaluate carefully for apnea, respiratory 

impairment, organic mental disorders, substance 

abuse history 

Å Use lowest effective dose 

Å Use at bedtime (or later, if indicated) 

Å Duration of therapy 

ï Use as needed for 2 to 4 weeks 

ï Reduce dose as tolerated 

ï Intermittent use suggested 

Å Combine with behavioral strategies 



Pharmacologic treatment 

 

Selective GABAA agonists: nonbenzodiazepines 

ï no rebound insomnia 

ï zolpidem, zopiclon, zaleplon 

 

 



Pharmacologic treatment 

 

Benzodiazepines 

ï midazolam, triazolam  ~ rebound 

insomnia 

ï cinolazepam, quazepam 

ï brotizolam, temazepam  

ï nitrazepam  ~ drowsiness 



Sleep hygiene 

ÅRegular lifestyle 

ÅAvoiding daytime napping 

ÅAvoiding stimulating foods and 

bevereages (tea, cola, chocolate) 

ÅLight dinner 

ÅSmoking 

ÅAlcohol (helps to fall asleep but fragments 

sleep) 



- Regular physical activity (not before going 

to bed) 

- Bed is for sleep (not work) 

- Comfortable temperature and light 

- Don't suffer in the bed (go to bed when you 

are sleepy) (get up if you can't fall asleep in 

30 minutes) 



II. Sleep related breathing disorders 

 (International Classification of Sleep Disorders, 3rd Edition 

American Academy of Sleep Medicine, 2014) 

1.  Obstructive sleep apnea disorders, adult 
and pediatric  

 

2.  Central sleep apnea syndromes 

 

3.  Sleep related hypoventilation disorders 

 

4.  Sleep related  hypoxaemia disorders 

 
 





SpO2 

 

 

HR 

 

Nasal flow 

 

 

Effort  

 

Snoring 

 

Negative somnogram during snoring 



Obstuctive sleep apnea 



Central apnea 



Apnea-hypopnea index (AHI) 

- Numbers of apneas and hypopneas/ 1 sleeping 
hour 

 

Severity of sleep related breathing 
disorders:  

 

- Normal: AHI<5/h 

- Mild: AHI: 5-15/h 

- Moderate: AHI:16-30/h 

- Sever: AHI>30/h 

 



OSAS: symptoms 

 Daytime 

ÅExcessive daytime 

sleepiness (Epwort 

Sleepiness Scale) 

ÅUnrefreshing sleep 

ÅMemory disturbances 

ÅMorning headache 

ÅDepression 

ÅDecreased libido 

ÅStomachache 

At night 

snoring 

apneas 

choking, gasping 

arousals 

sweating 

dry mouth 

palpitation 

nycturia 




