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Objectives



A Model of Sleep
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What Happens During Sleep

Metabolic restoration

Memory processing and consolidation



New emotional Memory processing Years later recalled Long-term
experience during sleep emotional experience  risk

Succesful with normal sleep

Normal
mental
health

Normal I;.'_'.::'.._._ W REM sleep
N1-N2 BRI | N |
N3 (I

Limbic response
ANS activation

. Fails with restless REM sleep PR
/ /{ {\ J A Riskto:’
B ReMsieep I £ 0N ment

Insomnia Sg_ !
illness

xm& W N-N2 [
- N3 (T

PHYSIOLOGICAL
REVIEWS. © 2020




WAKE SLEEP WAKE

Cortical modules Consolidated original memory

(~ 3
(

N\

A

Sleep spindles Slow waves

Y

Memory consolidation gradient

Refreshed encoding capacity

© o O

Time

Hippocampus

>




Sleep stability is crucial
for learning and
emotional processing.



Rhythmic Movement Disorder
Restless Legs Syndrome

Periodic Limb Movement Disorder
Restless Sleep Disorder



Rhythmic Movement Disorder

Rockers, rollers and bangers

Transition to sleep and back into
It

Disorder occurs in sleep and has
daytime symptoms
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Restless Legs Syndrome

1. Irresistible urge to rub, move
or stretch

2. During quiescence
. Circadian

4. Relieved with activity and
alertness
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Restless Legs Syndrome

. About 1-2% of children

. Associated with ADHD

. Nocturnal leg pains

. FHXx often positive

. Sleep study usually not needed
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Journal of Psychiatric Research
Volume 173, May 2024, Pages 200-209

Brain iron concentration in childhood
ADHD: A systematic review of
neuroimaging studies

Hugo A.E. Morandini @® & &, Prue A. Watson °, Parma Barbaro ¢,
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Highlights

* Reduced brain iron indices in medication-naive children
with ADHD compared with NT.

Psychostimulant use associated with higher brain iron
indices in children with ADHD.

Findings may lay the early foundation for the
recognition of a potential biomarker.
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Periodic Limb Movement Disorder

. Quasi-periodic muscle tone
bursts

. ANS bursts

. 5 per hour or more

. Most with RLS have this
. Common in ADHD
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Restless Sleep Disorder

1. Frequency unclear
2. Typically 4-18 year olds

3. Associated with fatigue, ADHD,
mood disorders

4. 5 or more movements per hour,
not stereotyped
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Diagnostic Challenges

1.

2.

3.

Pain, GERD, and OSA can
mimic

Often disturbances unseen by
parents

Depression, anxiety, tiredness
and cognitive dysfunction non-
specific

. Parasomnias can be

distracting
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Polysomnograpy

. OSA Is suspected

. Unresponsive restless legs
syndrome

. Suspected PLMD or RSD

. Unnecessary with routine RLS
and rhythmic movements
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Role of Iron

-Brain/CSF iron low In RLS

-Iron deficiency associated with RLS
and non-restorative sleep

-Brain endothelial iron stores low

-Dopamine high in day, low at night
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Iron Testing

Normal studies are common
Ferritin useful
-Target >50 or asymptomatic

Transferrin saturation useful
-Fasting morning level
-Target > 20% or asymptomatic
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Iron Therapy

-Dose in evening 1-5 mg/kg
elemental iron

-No calcium or magnesium 2
hours before

-Co-administer vitamin C
-Slow response often
-May stain teeth
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Other Therapy

-Gabapentin before bedtime
-Dopamine agonists- nope
-Opiloids
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4X Diagnostics used RDI Technologies’ IRIS M
Motion Amplification camera and software

system to observe the movement
of a sleeping baby.



Parting Thoughts

-Fragmented sleep impairs
learning and development

-Disorders of sleep instability can
be identified and helped
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