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Objectives

Outline the unique features of RLS/PLMD

in children and adolescents
Definition
Etiology T
Prevalence FOUNDATION
Symptoms and associated features
Differential diagnosis and diagnostic challenges
Treatment

Discuss the RLS/ADHD connection




Pediatric RLS/PLMD

Definition (International RLS Study Group 2003)

Urge to move legs, usually accompanied by
uncomfortable/unpleasant sensations

Urge to move/unpleasant sensations beginning or
worsening periods rest/inactivity

Urge to move/ unpleasant sensations worse or only
occur evening, night

Urge to move/ unpleasant sensations
partially/totally relieved by movement, at least as
long as activity continues




Definition: Childhood RLS

“Definite”: 4 essential adult criteria
Plus child describes in own words
Or at least 2 of the following:
Sleep disturbance atypical for age
Biological parent/sibling with definite RLS
PSG PLM Index > 5

“Probable”: Biological parent/sibling with definite RLS
Plus child meets 4 adult criteria

Or child observed to have behavioral manifestations lower
extremity discomfort at rest accompanied by motor movement

“Possible”: Does not meet above criteria but has
Biological parent/sibling with definite RLS
And PSG PLM Index > 5

PLMD

» Periodic Limb Movement Disorder (PLMD):
PSG diagnosis

Brief (0.5-10 sec) repetitive (> 4 movements 5-90 sec
apart) jerking movements of lower extremities occuring at
20-40 sec intervals during Stage 1 and 2 sleep

PLM Index > 5

Disorder requires clinically significant sleep disturbance
and/or daytime sequelae

» Often result in arousals, sleep fragmentation and reduced
sleep quality

Supportive of (not necessary for) RLS diagnosis




RLS: Etiology

Primary

Genetic component > 50% (40-90%) of early-onset cases
6-7x increase in first-degree relatives with RLS

Mode of inheritance complex
Several genetic loci identified
No single “candidate gene”
May differ by phenotype

Pediatric REST study?
70-80% of definite RLS with at least one bio parent with RLS
16% both parents

Younger age onset (“early onset”<30 y); chronic, progressive

1Picchetti 2008

RLS/PLMD:Etiology

Secondary
Iron deficiency

Tyrosine hydroxylation rate limiting step dopamine

SWESTS

Serum ferritin level < 50 ng/ml; CSF/basal ganglia iron

stores reduced
Levels < 50 found in 70-75% children with RLS
Association low levels with ADHD; ADHD+RLS
Anemia associated with levels >12 ng/ml
Acute phase reactant; may be elevated during illness




RLS/PLMD: Etiology

Secondary
Peripheral neuropathy
Uremia, ESRD
Leukemia
Type 1 diabetes?
Post-cardiac surgery pediatric case report?
+ FH RLS mother, GM
? role blood loss, sleep deprivation, post-op opiates

1 Phillips 2000 2 Cortese 2006

RLS/PLMD: Etiology

Secondary
Infection?
Case report transient symptoms Gr A strep, mycoplasma
? Role antineuronal antibodies

Williams syndrome (chromosomal syndrome associated with
developmental delay, ADHD, sleep problems)

16/28 (57%) with symptoms movement arousal disorder
PLMI 15 (vs 3 controls) on PSG
Medication-related

TCAs, SSRIs, sedating antihistamines, DA receptor
antagonists (compazine, metachlopramide)

IMatsuo 2003




RLS in Children: Prevalence
Previous studies 1-6% (vary definition, populations)

162 3-7 yo inner city primary care clinic patients?
16% met pre-determined diagnostic criteria RLS/PLMD
More likely to have FH RLS (p=.004)

More restless sleep (p=.005), sleep onset delay (p=.04)

CBCL Tot (p=.002), Int (p=.005) and Ext (p=.01) scores
significantly higher

Not associated hx iron deficiency, recent Hgb levels, lead
intoxication

10wens 2002

Pediatric REST Study !
10,000+ patients; 8-11yo/12-17yo

Used NIH consensus conference definition (2003)

Frequency
2% >1x/mth = 980,000 children in the US!
0.3-1% >2x/wk
No gender differences

Severity
1/3 impacts daytime function, sleep
25-50% moderate to severe

Symptoms
Sleep disturbance 66-70% (34-44% non-RLS)
1Pichetti 2008




PLMD in Children: Prevalence

Adults: 4-11%; 25-58% elderly @

Children

Prevalence of PLMI>5 is 5-27% in sleep clinic referral
populations’4

Prevalence of PLM symptoms in survey studies 8-12%
PLMs occur in up to 25% of children with ADHD
Increased Caucasian vs African-American

1Kotagal 2005 Z2Tang, 2000 3Crabtree 2003 “Martinez 2004

RLS/PLMD in Children:
Symptoms

38% - 45% of adults with RLS recall onset of symptoms
before the age of 20y;! 18% by age 10y, 25% 11-20 y?

Peak age range of symptom onset in adolescence

“Childhood onset” RLS associated with?
88% sleep onset/maintenance insomnia
25% inattentiveness

PLMs associated with leg pain, leg muscle fatigue in am?#

IMontplaisir 1997 2Walters 1996 3Kotagal 2005
4Martinez et al 2004




RLS/PLMD in Children: Symptoms

“Growing pains”!: unexplained limb discomfort
Association with later development RLS symptoms adults?

10/11 children (mean age 10.4 yo) with hx of “growing pains”
met RLS criteria (IRSG)?2

50% with + FH (parent)
60% with “ADHD” (history)

40% warranted pharmacologic treatment (dopamine agonists,
alpha agonists, anticonvulsants)

Pediatric REST study
History of growing pains in 77-85% with RLS
61-64% in non-RLS

1Brenning 1960 2Rajaram 2004

In Their Own Words...*

Study: 33 children 6-17yo with definite RLS and
parent interviewed by pediatric sleep specialists

Need/have to Wiggly
move/kick Itchy

Pain/hurt Tightening
Un/can’t get Restless
comfortable Shaky
Bugs/ants crawling Fizzing/bubbles
Weird/funny feelings Pulling/tugging
Tingling

Nails/pins/needles

*Picchetti et al, unpublished data




And Pictures...

“OK, I'm in bed, and my legs really,

They (my legs) like feel weird, and really hurt. So | say, help, Mom. |

they want to kick” 7 yo boy need you.” 7 yo boy

“This is me in my bed, and “...this is like a bruise. I'm trying to

this is me moving my legs.” stretch my legs out, my thighs out
9 yo boy right here...but at the same time

it's sort of hurting.” 9 yo boy
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United Kingdom United States

Comorbidity
8-11 12-17 8-11 12-17

Depression 12.7% 6.5% 15.7%
Anxiety Disorder 8.7% 12.9%
















