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Sleep is necessary....

How Much Sleep Do You Really Need?

Age Sleep Needs
Newborns (1-2 months) 10.5-18 hours
Infants (3-11 months) §-12 hours during night and 30-minute

to two-hour naps, one to four times a day

% %‘ﬁf/ Toddlers (1-3 years) 12-14 hours
g % Preschoolers (3-5 years) 11-13 hours

&= %S;zg School-aged Children {5-12 years)] 10-11 hours
Teens (11-17) 8.5-9.25 hours
Adults 7-9 hours

Older Adults 7-9 hours




Sleep is more than one state

1 REM (rapid eye movement sleep)
Bdreaming and muscles very relaxed
BSeems to be crucial for brain development
BSeems to be necessary for brainstem

1 Non- REM (stages 1,2 and 3)

BHard to awaken from stage 3
BSeems to be necessary for cortex




Lack of Sleep is Costly...

Poor growth

Infections

Behavior & mood problems
Learning problems

Self- esteem problems
Sports & play accidents

Future risks of:
B Hypertension

B Obesity

B Diabetes

B Heart disease
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Pediatric Sleep-related Books:

v Snooze, or Lose!

Bby Helene Emsellem
Bwww.snoozeorlose.com

1 Sleepless in America
Bby Mary Kurcinka

y Take Charge of Your Chil
Bby Judith Owens and Jodi Mindell



http://www.snoozeorlose.com/

Sleep-related Resources

} Www.Sleepeducation.com

} www.sleepfoundation.org

} WWWw.Sleepapnea.org

} WWwW.americainsomniaassociation.org
} www.narcolepsynetwork.org

} Www.rls.org

+ www.nhlbi.nih.gov
} Www.nhtsa.gov



http://www.sleepfoundation.org/
http://www.americainsomniaassociation.org/
http://www.rls.org/
http://www.rls.org/
http://www.nhtsa.gov/

Pediatric Sleep Staging

1 The AASM Manual for the Scoring of Sleep &
Associated Events , 2007

1+ Drowsiness:

B8mo - 3 yrs: occipital 3 -4 Hz +/orcentral 4 -6 Hz
bursts

BAdol escents: ORhyt hmi-gHzANnt e
frontal runs

1 N1:
BVertex sharp waves appear about 16 months of age

BHypnagogic Hypersynchrony: synchronous 3  -4.5Hz
fronto - central bursts




Pediatric Sleep Staging (cont.)

1 N2: same as adult rul es
BFrontal: 10 - 13 Hz and Central: 12 - 15 Hz spindles
BAfter age 13, frontal spindles disappear

1 N3: same as adult rules
B0.5- 2 Hz, max frontally, appears by 3 -4 months

1 RE M: same as adul t rul es

BDominant frequency is slower; increases with age
BlLongrunsof5 -7 Hzthetainl -5 yearolds




Pediatric EEG characteristics

EEG sensitivity usually too high at 7//mm
Spindles: appear at 2 - 3 months of age
K- complexes: appear at 4 -6 months of age

NREM 1, -2, -3:canbe scoredby5 -6
months

1 Alpha rhythm in Awake: 8 Hz by about 3
years

roDomi nant posterior rhyt
B3.5-45Hz at 3 -4 months

B5-6 Hz at 12 months

B7-8 Hz at 3 years
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Pediatric Arousals, Movements
& Cardiac Rules

1 Arousal: same as adult
B3 sec bump in EEG after 10 sec stable sleep (+chin)
; Movement: same as adult except
BWatch for common pediatric features:
{1 Rhythmic Movement Disorder: 0.5 -2Hz x >4 + video

1 Parasomnias: observe & document in the notes
1 Increased spontaneous movements in ADHD

1 Cardiac: same as adult except
BResting pulse of 90/min is not tachycardia <8yo




Pediatric Respiratory Rules

1 Use for <13 year old patients

1 Obstructive Apnea:
B>90% drop in flow with continued respiratory effort
for duration of 2 breaths, not 10 seconds

1 If respiratory rate is 12/min (>12 yo), duration of 2
breaths would be 10 sec (60sec/12 x2=10 sec)

1 If respiratory rate is 15/min (6 - 12 yo), duration of 2
breaths would be 8 sec (60sec/15 x2=8 sec)

1 If respiratory rate is 20/min (1 - 6 y0), duration of 2
breaths would be 6 sec (60sec/20 x2=6 sec)

BDoes not require arousal or desaturation




Ped. Respiratory Rules (cont.)

1 Mixed apnea:

Bsame as adult except duration is 2 breaths, not 10
seconds

1 Central apnea:
BADbsent respiratory effort for 20 seconds OR
BADbsent respiratory effort for duration of 2 breaths
+ arousal or 3% desaturation
1 Hypopnea:
B50% drop in flow for duration of 2 breaths
+ arousal or 3% desaturation




Ped. Respiratory Rules (cont.)

RERA:

B<50% drop in flow for duration of 2 breaths AND
flattening of nasal pressure waveform AND
observed snoring, labored breathing, or bump in
ETCO2

Hypoventilation:

BETCO2>50mm Hg >25% of TST

BETCO2 will read falsely low if the patient is
congested or mouth - breathing

Periodic Breathing:

B>3 periods of absent effort lasting >3 seconds and
separated by <20 seconds of normal breathing



More on Pediatric Respiratory

1 Sensors
BAiIrflow absence: oronasal thermal sensor
BAIrflow drop: nasal air pressure transducer
BBlood oxygen: pulse oximetry + <3 sec ave time
BHypoventilation: End - tidal or transcutaneous CO2

v Factoids
BPeriodic breathing is normal in infants
BTC CO2 is even less accurate than ETCO2

BKids with OSA are less likely than adults to
desaturate with apneas; May only have hypercarbia




Pediatric Sleep disorders

1. Obstructive sleep apnea/hypopnea

2. Periodic Limb Movement Disorder/RLS
3. Narcolepsy/ldiopathic Hypersomnolence
4. Parasomnias

5. Insomnias

B Sleep- Onset Association Disorder
B Behavioral Insomnia of Childhood
B Secondary to other disorders

6. Insufficient Sleep Syndrome
/. Delayed/Advanced Sleep Phase
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Obstructive Sleep Apnea

 nasal saline and/or steroid
1 optimize bedroom air quality (air purifier,
cool mist humidifier, good HVAC filters)

1 Slightly elevate head of bed (3 -4 1n.)
1 Allergy and GERD treatment

+ Tonsillectomy/adenoidectomy
1 weight loss if BMI>25

1 CPAP if severe or if older child




Pediatric CPAP

. Pediatric CPAP Is more common now

BMasks now designed for even small children
BChildhood obesity
BMore survivors of accidents
1 quadriplegia
‘BMore survivors of chronic illness
1 laryngotracheomalacia
BTonslllar/adenoidal hypertrophy
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BiPAP/ventilator

1 BIPAP (with or without back - up vent rate):
BSpinal injuries
BMuscular dystrophy
BCP
BRestrictive lung disease




Restless Legs/Periodic Limb
Movement Disorder (RLS/PLMD)

+ Provide iron - rich diet
B(raisins, red meat, whole wheat, greens)

1 check ferritin (measures iron stores)

Blf less than ~30 ng/dl, needs iron supplement
BGive with vitamin C to improve absorption

no caffeine after lunch
regular light exercise in afternoon
followed by hot bath or shower

clonazepam, gabapentin, pramipexole,
ropinirole
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Narcolepsy/hypersomnolence
1 Diagnosis
BAlways Sleepy, even after enough sleep
| Cataplexy
1 Hypnic hallucinations
1 Sleep paralysis
BEnters REM sleep too fast on PSG & MSLT
BNo other cause for sleepiness found
BDue to lack of brain  Aypocretin




Narcolepsy/hypersomnolence

1 Treatment
BEducation
BCareful sleep hygiene o sl
BScheduled 30 minute nap after school
BStimulants or (ar)modafinil for alertness
BSSRI for REM suppression
BXyrem for sleep architecture and cataplexy




Parasomnias

1 Reassurance and safety measures

1 New- onset sleep - walking or bed - wetting can
mean that a child has developed Sleep Apnea

} Medication &

Blf unsafe or if disruptive :
‘Bgabapentin @

‘Boxcarbazepine
Bclonazepam




Sleep Onset Association Disorder

1 Consistent bedtime and routines

1 Reward chart

1 Learning to self - soothe leads to confidence
yTransitional object (ogu
} Leave a signal when you check in the night




Delayed Sleep Phase Syndrome:
Treatment

+ Chronotherapy to advance phase
BDim light in evening
BMelatonin 1 -6 mg
‘BCool room in evening
BBright light in morning

15000 lux




Generalized seizures:

1 Clinical and electrographic changes indicate
initial neuronal dysfunction that involves
both hemispheres synchronously

v Subdivided into:

BGeneralized Tonic -Cl oni ¢ (previously
BAbsence (previously opetit 1
BMyoclonic
BAtonic

Blnfantile Spasms
BFebrile seizures







