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Study Objectives: Polysomnographic investigation of sleep architecture in children presenting with pediatric acute-onset neuropsychiatric syndrome (PANS).
Methods: Fifteen consecutive subjects meeting criteria for PANS (mean age = 7.2 y; range 3–10 y) underwent single-night full polysomnography (PSG) read 
by a pediatric neurologist.
Results: Thirteen of 15 subjects (87%) had abnormalities detected with PSG. Twelve of 15 had evidence of rapid eye movement (REM) sleep motor 
disinhibition, as characterized by excessive movement, laughing, hand stereotypies, moaning, or the continuation of periodic limb movements during sleep 
(PLMS) into REM sleep.
Conclusions: This study shows various forms of REM sleep motor disinhibition present in a population of children with PANS.
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INTRODUCTION

Schenck et al.1 were the first to suggest that rapid eye move-
ment (REM) sleep neurobehavioral disorders were a separate 
category of parasomnia in a 1986 case series of four males aged 
67–72 y. Polysomnography (PSG) of these four subjects showed 
a loss of chin atonia and high limb-twitch activity among other 
REM sleep pathology, whereas videography showed various 
REM sleep behaviors including punching, kicking, and dream 
enactment.1 Since then, REM sleep behavior disorder (RBD) 
has been recognized across a wide range of ages, sometimes 
decades prior to the onset of other neurobehavioral changes and 
often heralding serious neurodegenerative conditions affecting 
synuclein.2 A recent retrospective study of patients showing 
REM sleep without atonia on PSG found a majority (73%) of 
patients had idiopathic RBD, defined as RBD in the absence 
of known neurological or sleep disorders.3 Recent reports sug-
gest that clinical and subclinical forms of RBD occur in chil-
dren and adolescents.4 Although pediatric RBD is considered 
to be a rare occurrence, its prevalence may be underestimated 
due to limited awareness, overlap with other parasomnias, and 
the requirement of nocturnal PSG for diagnosis.4,5 Addition-
ally, it is unclear whether or not the adult clinical definitions 
should pertain to pediatric presentations due to a current lack 
of neuropathologic studies of childhood RBD.4 Differentiat-
ing RBD from other parasomnias in the younger population 
is significant clinically because of the potential to inform on 
neuropsychiatric state and therefore guide treatment choices, 
as evidenced in conditions such as narcolepsy where 60% of 
patients will have RBD.5,6
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In adult psychiatric populations, RBD has been associated 
with the use of psychotropic medications and particularly with 
serotonin reuptake-blocking antidepressants.3,7 However, a re-
cent study suggests that antidepressants cannot fully explain 
RBD symptomatology in their psychiatric patients, as matched 
psychiatric controls with comparable antidepressant courses did 
not show REM behaviors upon PSG evaluation. The psychiatric-
RBD (pRBD) group in this study also differed from the typi-
cal idiopathic (without psychiatric diagnoses) RBD group, with 
pRBD patients tending to be younger and with more females than 
males.7 A review of PSG records from an academic sleep center 
found similar shifts in RBD demographics, additionally finding a 
high rate of autoimmune disease in female patients (20%).3 This 
corroborates earlier findings of RBD and lack of atonia in REM 
sleep among patients with a variety of autoimmune disorders, 

BRIEF SUMMARY
Current Knowledge/Study Rationale: REM sleep behavior 
disorder (RBD) has been demonstrated across all ages, but has 
been reported to occur only rarely in childhood. Among adults, RBD 
is associated with neurodegenerative conditions; its significance 
in pediatric patient populations is unknown. Demonstrating 
abnormalities of sleep architecture in children with PANS may 
provide additional insights into the etiopathogenesis of the 
neuropsychiatric syndrome.
Study Impact: This case series reports on sleep-related motor 
disturbances among children with PANS, particularly in the REM 
state. Pediatric RBD is likely not generated by the same mechanisms 
that often predict the onset of a neurodegenerative disorder among 
adults, and may instead be a useful marker of transient central 
nervous system disturbance in select cohorts.
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including among others, voltage-gated potassium channel anti-
body-associated limbic encephalitis (VGCK-LE), Guillain-Barré 
syndrome, and anti-N-methyl D-aspartate receptor encepha-
litis.8–10 A recent case presentation of two female patients with 
breast cancer and paraneoplastic cerebellar disease also present-
ing with RBD showed clinical resolution and restoration of ato-
nia during REM sleep after immunotherapy with intravenous 
immunoglobulin.11 These studies hint toward a potential autoim-
mune target for intervention in RBD.

PSG in specific conditions such as Tourette syndrome and 
posttraumatic stress disorder in adults in both populations have 
found varying REM abnormalities and REM and nonrapid eye 
movement (NREM) motor aberrations, but little has been shown 
with regard to REM behavior disorder specifically.12–14 There is a 
similar dearth of pediatric PSG studies in neuropsychiatric dis-
orders, particularly with regard to documenting motor-related 
NREM/REM abnormalities and RBD symptoms. However, 
the literature suggests various REM abnormalities are pres-
ent across many disorders. In a review of sleep in children and 
adolescents with obsessive-compulsive disorder (OCD), Reyn-
olds et al. found only one PSG study of children with OCD.15 
Nine adolescents with OCD showed significantly decreased 
total REM sleep time and latency compared to sex-matched 
controls.16 Pediatric depression mirrors some of the REM dis-
turbances seen in the more expansive adult literature, albeit with 
less consistent findings. The most frequent sleep marker in adult 
populations, shortened REM latency, was found in less than 
one-half (11 of 23) of the studies in children and adolescents.17 A 
more recent meta-analysis of early-onset depression found that 
among children and adolescents with major depressive disorder, 
23% had shorter REM latency and 37% has increased REM den-
sity compared to healthy controls.18 Objective studies of pediat-
ric sleep in Tourette syndrome are lacking, with a single PSG 
study failing to note differences in REM sleep variables. In that 
small study, patients with Tourette syndrome and healthy con-
trols had similar nocturnal movements.19 Sleep in tic disorders 
has been studied alongside attention deficit hyperactivity dis-
order (ADHD) because of their frequent comorbidity. Children 
with ADHD (both with and without comorbid tic disorder) had 
shorter REM sleep latency and an increased REM sleep per-
centage than those with tic disorder alone, including shorter 
REM sleep latency and an increased REM sleep percentage. In 
the ADHD/tic disorder (TD) study, children with tic disorders 
showed significantly more microarousals in REM sleep than 
those without TD.20 The ADHD-only literature, however, shows 
a lack of significant differences in objective sleep measurements 
for children with ADHD versus controls, with a meta-analysis of 
16 studies showing no difference in REM variables 21 and a more 
recent study showing no differences on any sleep variables. 22 In 
total, objective studies of pediatric sleep in neuropsychiatric dis-
orders are scarce and the absence of PSG is particularly notable. 
Furthermore, no studies were found that prospectively evaluated 
pediatric subjects with specific disorders for REM sleep motor 
abnormalities.

Pediatric acute-onset neuropsychiatric syndrome (PANS) 
was defined in 2010 by the unusually abrupt onset of OCD or 
eating restrictions, accompanied by comorbid symptoms in 
at least two of seven categories: anxiety; emotional lability or 

depression; irritability, aggression and/or severe oppositional 
behaviors; behavioral (developmental) regression; deterioration 
in school performance; sensory or motor abnormalities; and so-
matic signs and symptoms, including sleep disturbances, enure-
sis, urinary frequency, mydriasis, and others.23 Sleep complaints 
are reported to affect as many as 84% of children with PANS, 
and include initial, middle, and/or terminal insomnia and vari-
ous parasomnias.23,24 However, there is a complete lack of data 
from polysomnographic studies in this population.24 With this 
case series, we describe observed polysomnographic abnormali-
ties that may contribute to the symptomatology or illuminate 
underlying mechanisms involved in the syndrome’s etiologies.

METHODS

Subjects
The consecutive case series includes 15 children, (7 males and 
8 females), aged 3–10 y with a mean age of 7.2 y presenting to 
the National Institutes of Health (NIH) Clinical Center between 
May 2013 and April 2014. All children had acute onset or exac-
erbation of neuropsychiatric symptoms and met diagnostic cri-
teria for PANS.23 Eleven children also met criteria for pediatric 
autoimmune neuropsychiatric disorders associated with strep-
tococcal infection (PANDAS), due to evidence of a preceding 
group A streptococcal infection.25,26 Duration of illness at the 
time of sleep study ranged from 1–25 mo with a mean dura-
tion of 6 mo. At the time of PSG, 14 of 15 children were tak-
ing antibiotics, but none was taking another medication. Ten 
patients were participants in a natural history investigation of 
childhood neuropsychiatric disorders (NCT01778504). Seven 
of the 15 were participants in a controlled trial of intravenous 
immunoglobulin, with three receiving it as part of that investi-
gation (NCT01281969). Two subjects were participants in both 
studies. Both investigations were approved by the Combined 
Neuroscience (CNS) Institutional Review Board and all par-
ents of all subjects gave written consent for study participation 
(protocols 11-M-0058 and 13-M-0028).

Recordings
All children completed a single-night full PSG with extended 
array and audiovisual recording. Outputs were read by a pedi-
atric neurologist with a specialization in sleep disorders (A.B.). 
Parasomnias, periodic limb movements (PLM), and other PSG 
abnormalities were defined according to the American Acad-
emy of Sleep Medicine (AASM) criteria.27 REM sleep behav-
ior disorder (RBD) was defined by the AASM scoring rules or 
by the continuation of PLM into REM sleep. REM sleep mo-
tor disinhibition was used to refer to the presence of moaning, 
laughing, excessive aperiodic limb movements, or stereotypies 
of the hands and fingers clearly evident in REM sleep.

RESULTS

Summary of Cases
Fourteen of 15 patients had at least one sleep complaint at 
the time of PSG, with 11 patients complaining of sleep-onset 
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insomnia and 9 of restless sleep. One child (#7) had no current 
sleep complaints, but had experienced sleep-onset insomnia 
at the time of acute illness; her PSG was one of only two with-
out abnormalities. The other child with a normal PSG was a 
7-y-old boy with current complaints of sleep-onset insomnia 
and restless sleep. Thirteen patients (87%) had at least one 
PSG finding. PSG identified three patients with confusional 

arousals and eight patients with REM motor disinhibition; 
four patients met criteria for RBD as currently defined by 
AASM criteria.27 Five patients had a clinically significant 
periodic leg movement index and one patient presented with 
catathrenia. One patient was noted to have night terrors and 
one patient showed prolonged sleep latency on examination. 
Table 1 contains clinical presentations and PSG results for all 

Table 1—Clinical presentations and polysomnogram findings for 15 children with pediatric acute-onset neuropsychiatric 
syndrome.

Sex Age
Symptoms

Sleep History Current Sleep Complaints PSG FindingsPresenting Duration

Child 1* M 6 y Obsessions, tics, tantrums, 
irritability 3.5 mo Sleep Terrors 

(resolved by 3 y)
Hypersomnia; night terrors; 
fragmented sleep; restless 

sleep
Night terror; confusional 

arousal; PLMS; RBD

Child 2* F 8 y Specific phobia, separation 
anxiety 1.5 mo – Sleep-onset insomnia Confusional arousal

Child 3* F 8 y
Visual hallucinations, 

specific phobias, 
separation anxiety

3 mo –
Sleep onset & maintenance 

insomnia; sleep-related 
hallucinations; restless sleep

Confusional arousal; 
catathrenia; RMD (aperiodic 

REM movements, leg 
arousals, moaning)

Child 4 F 7 y Contamination concerns, 
separation anxiety − Restless sleep; 

giggling
Fragmented sleep; restless 

sleep RMD

Child 5* M 5 y Contamination concerns, 
OCD 3 mo Sleep terrors 

(resolved by 3 y)
Sleep-onset insomnia; 

restless sleep PLMS; RBD

Child 6 F 5 y OCD & tics 5 mo Sleep terrors 
(resolved by 3 y)

Nightmares; Sleep onset 
& maintenance insomnia; 

restless sleep

RMD (multiple stereotypies & 
complex movements during 

REM & NREM stages)

Child 7* F 9 y OCD & tics 3 mo Sleep terrors 
(resolved by 4 y)

None (recent sleep-onset 
insomnia resolved) –

Child 8 F 7 y Tics; anxiety; emotional 
lability 1 mo –

Sleep-onset insomnia; 
restless sleep; nightmare; 

daytime sleepiness
RMD (multiple complex 

movements and leg arousals)

Child 9 M 6 y Temper tantrums; 
emotional lability; tics 18 mo Sleep terrors 

(onset age 5 y)
Sleep-onset insomnia; 

daytime sleepiness; sleep 
fragmentation

PLMS; RBD

Child 10* F 3 y
Behavioral and language 

regression; eating 
restriction

2 mo Sleep terrors 
(ongoing)

Restless sleep; sleep 
laughing

Catathrenia; RMD (laughing & 
multiple complex movements)

Child 11* M 8 y OCD, irrational fears 12 mo – Sleep-onset insomnia; 
multiple awakenings PLMS; RBD

Child 12* M 8 y Obsessions, separation 
anxiety 2 mo – Sleep-onset insomnia PLMS; RBD

Child 13* F 11 y OCD, contamination fears, 
rituals 25 mo – Sleep-onset insomnia; 

restless sleep
RMD (moves head in 

rapid stereotypic manner; 
whimpering; arm movements)

Child 14* M 7 y OCD, general anxiety 3 mo – Sleep-onset insomnia; 
restless sleep –

Child 15* M 10 y
Specific phobias, 

separation anxiety, 
inattention

3 mo – Sleep-onset insomnia Prolonged sleep latency; RMD

Asterisks indicate child also meets diagnostic criteria for pediatric autoimmune neuropsychiatric disorders associated with streptococcal infection. Sx Dur, 
symptom duration; NREM, nonrapid eye movement; OCD, obsessive-compulsive disorder; PLMS, periodic limb movements in sleep; RBD, REM sleep 
behavior disorder; REM, rapid eye movement; RMD, REM sleep motor disinhibition.
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15 patients and three illustrative case histories are included in 
the next paragraphs.

Patient 5
A 5-y-old boy presents with acute-onset urinary urgency fol-
lowed by severe and impairing neuropsychiatric symptoms. The 
child’s prior medical/developmental history is notable only for 
undescended testes and orchiopexy, and parental report of night 
terrors between the ages of 18 – 42 mo. His current illness was 
characterized by contamination obsessions, handwashing and 
cleaning compulsions, repeating rituals, generalized and sepa-
ration anxiety, emotional lability, and sleep disturbances, spe-
cifically, sleep-onset insomnia and restless sleep with frequent 
awakenings. Family history is significant for hypnopompic hallu-
cinations and sleep paralysis, as well as possible slow wave sleep 
(SWS) parasomnias in the patient’s father. Both the patient’s fa-
ther and his younger sister experienced night terrors as toddlers.

Outside medical evaluation revealed no organic etiology for 
urinary disturbance, but 6 w after symptom onset, a throat cul-
ture requested by the patient’s parents to assess for possible 
PANDAS revealed active strep infection. A 10-day course of 
antibiotic treatment was prescribed, followed by ongoing anti-
biotics at a prophylactic dose.

At the time of NIH evaluation, approximately 3 mo after 
symptom onset, obsessive-compulsive symptoms remained 
prominent while sleep was noted to be somewhat improved. 
Physical examination was notable for pectus excavatum. No 
tics or movement disturbance were evident. Brain magnetic 
resonance imaging (MRI) without contrast revealed very faint 
diffuse T2/fluid-attenuated inversion recovery signal hyperin-
tensity in the periatrial white matter bilaterally, with unknown 
clinical significance. Routine electroencephalography (EEG) re-
vealed frequent moderate amplitude posterior central spike and 
wave epileptiform abnormalities in the left parietal region and 
lower amplitude spike and wave discharges in the left central 
and temporal regions. Epileptiform activity was noted during 
awake, drowsy, and sleep states, but no seizures were recorded.

PSG revealed a total sleep time of 556 min during a recording 
time of 590.4 min (sleep efficiency 94.2%). All stages of sleep 
showed grossly appropriate architecture with normal progression 
through sleep stages. Eleven apneas were noted, and 10 were cen-
tral in origin (2 REM, 8 NREM); the overall apnea-hypopnea 
index was 1.2 events/h, with an average SpO2 of 96.5% and a 
minimum of 90%. Frequent limb movements were noted, with a 
limb related arousal index of 1.2 events/h, and a clinically signifi-
cant periodic leg movement index of 22 events/h. PLMs persisted 
into REM sleep and other more complex movements were noted 
during REM sleep as well, including fine finger movements and 
forceful kicks. No epileptiform correlates were observed during 
the episodes of abnormal movements during sleep.

Patient 6
A 5-year-old girl with medical/developmental history notable 
only for stuttering, which was described as a normal develop-
mental speech dysfluency, had mild anxiety symptoms for ap-
proximately 6–8 w prior to the explosive onset of numerous 
neuropsychiatric symptoms. The impairing symptoms began 
approximately 1 mo following a febrile illness accompanied 

by a rash on the trunk and abdomen, and included the follow-
ing symptoms: obsessive-compulsive symptoms characterized 
by contamination fears, handwashing and counting compulsions, 
confessing, and intrusive violent thoughts; emotional lability; 
new-onset movement disorder manifesting as facial twitches and 
grimacing, fist clenching, posturing of arms, and erratic gait; and 
new-onset sleep disturbance (described mainly as difficulty fall-
ing and staying asleep and frequent nightmares). Family history 
was significant for anxiety and impulse control disorders.

A comprehensive outside medical evaluation yielded diag-
noses of unspecified tic and anxiety disorders. A diagnosis of 
PANDAS was also considered, and a 10-day course of amoxi-
cillin was prescribed followed by a 14-day course of cephalexin.

At the time of NIH evaluation, approximately 3.5 mo after 
symptom onset, the child was significantly improved. Physical 
examination was notable for shotty cervical lymphadenopathy. 
No tics were noted on examination, but fist clenching and oc-
casional posturing of the arms were noted. Brain MRI without 
contrast was normal and EEG was within the broad range of 
normal limits for age in the awake and asleep states. No focal, 
paroxysmal, or epileptiform abnormalities were seen.

PSG revealed a total sleep time of 523.5 min during a re-
cording time of 593.4 min (sleep efficiency, 88.2%). All stages 
of sleep showed grossly appropriate architecture with normal 
progression through sleep stages. No apneas were noted, but 
spontaneous arousals were quite frequent at 11.9 events/h. 
Multiple upper and lower limb movements were documented 
during all stages of sleep and the majority of these movements 
did not result in awakening. Movements included odd arm pos-
turing (e.g., arms raised above the head with clenched fists) in 
the drowsy state, and a 2 Hz “tremor-like” movement of the 
right forearm in slow wave sleep. Movements documented dur-
ing REM sleep included the following: hand stereotypies (left 
and right hands individually, as well as bilateral movements, 
sometimes resulting in arousal), head shakes, facial grimaces, 
complex arm and hand movements, and large body jerks. No 
epileptiform correlates were observed during the episodes of 
abnormal movements during sleep.

Patient 12
An 8-year-old boy with no significant medical/developmental 
history presents with acute onset of moderately severe neuro-
psychiatric symptoms that interfered with functioning at home 
and with peers, as well as school attendance and performance. 
His symptoms included restricted eating, contamination fears, 
intrusive images, extreme perfectionism, symmetry concerns, 
and ordering/arranging and repeating compulsions. In addi-
tion, he had separation and generalized anxiety, impulsivity, 
rage episodes, motoric hyperactivity, dysgraphia, simple tics 
of the arms and head, and initial insomnia. Family history was 
significant for depressive disorder and ADHD.

Outside medical evaluation was conducted 4 days after 
symptom onset. PANDAS was suspected by the child’s pe-
diatrician, who did a rapid strep test, which was positive. A 
9-day course of amoxicillin was prescribed but symptoms 
failed to remit. The child returned to his pediatrician 3 w later; 
a rapid strep test was negative at that time, but amoxicillin 
was restarted.
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At the time of NIH evaluation, approximately 2 mo after 
symptom onset, neuropsychiatric symptoms remained promi-
nent and impairing. Physical examination was unremarkable. 
Brain MRI without contrast was normal. EEG was notable 
for a single right frontal spike-wave discharge during stage II 
sleep, but otherwise normal.

PSG revealed a total sleep time of 513.9 min during a re-
cording time of 586.4 min (sleep efficiency, 87.6%). All stages 
of sleep showed grossly appropriate architecture with normal 
progression through sleep stages. Mild snoring was noted but 
the apnea-hypopnea index was minimal at 0.1 events/h, and av-
erage saturation of oxygen, or SpO2, was 97.6%, with a low of 
94%. Spontaneous arousals were frequent at 10.1 events/h. Pe-
riodic limb movements were noted mostly during N3 sleep at a 
rate of 6.9 events/h. Multiple episodes of abrupt lower extrem-
ity movement (vigorous kicks) occurred during REM sleep, not 
resulting in arousal. No EEG correlates were observed during 
the episodes of abnormal movements during sleep.

DISCUSSION

RBD has been reported to occur only rarely in children. How-
ever, in this consecutive case series of 15 children with PANS, 
we observed 4 children (27%) met RBD criteria and noted 
evidence of REM sleep motor disinhibition in 8 others (53%). 
Only two patients (13%) had a normal PSG, and PANS symp-
toms had remitted for one of those children.

Stores’ 2008 review5 found only 24 published cases of child 
and adolescent patients meeting RBD criteria, and a more re-
cent case series identified 13 additional subjects.29 Most of the 
cases presented in the review were associated with narcolepsy, 
medication use, or anatomical abnormalities of the hindbrain 
(e.g., tumors or trauma).5 A handful of cases were attributed 
to a neurological condition or the neuropsychiatric state of the 
child, including one case each of juvenile Parkinson disease, 
autism, Tourette syndrome, Smith-Magenis syndrome, and 
Moebius syndrome. One of the most substantial case series 
of RBD reported on clinical features and PSG in 15 children 
aged 3–17 y with overlapping comorbid diagnoses including: 
anxiety (n = 8); ADHD/attention deficit disorder or inatten-
tiveness (n = 10); nonspecific developmental or language delay 
(n = 6); and OCD (n = 2).28 The disparate etiologies speak to the 
complexity of the REM sleep state, which may be disrupted 
by mechanical, chemical, or combinations of abnormalities. 
Only one pilot study to date has explored quantitative analysis 
of pediatric REM sleep without atonia (RSWA), comparing 
12 patients with REM motor abnormalities to age and gender 
matched controls. The authors found that phasic muscle den-
sity increased with age in their cohort and that the earliest sign 
of RSWA found was an increase in phasic burst duration in 
the anterior tibialis.29 This approach takes an important step 
toward rigorous study of muscle activity during REM sleep 
across normal and abnormal development, and future longi-
tudinal examination of these types of measures will further 
illuminate how abnormalities may relate to pathology.

REM sleep is an active process that requires activation of 
a population of REM active neurons in the upper pons. These 

glutamatergic neurons provide descending inputs to the me-
dulla and spinal cord, where they activate gamma-aminobu-
tyric acidergic and glycinergic inhibitory interneurons that 
hyperpolarize motor neurons and cause muscle atonia dur-
ing REM sleep.30 Other ascending projections from the sub-
laterodorsal nucleus, parabrachial nucleus, precoeruleus area, 
and pedunculopontine and laterodorsal tegmental nuclei are 
thought to activate forebrain components of REM sleep, such 
as EEG desynchronization, hippocampal theta activity, and 
dreaming.31 REM sleep represents an enhanced state of pe-
ripheral motor inhibition in conjunction with cortical motor 
activity overdrive. The prevailing balance is one of atonia with 
momentary changes in the inhibition/excitation that are ob-
servable as muscle twitches. Deviations from expected behav-
ior secondary to incomplete transitions between REM/NREM 
and between REM/awake states include RBD, RSWA, sleep 
onset and offset hallucinations and cataplexy. Although there 
are strong associations between some neurodegenerative dis-
orders (e.g., the synucleopathies) and RBD, the etiologic fac-
tors have not been conclusively demonstrated, which suggests 
that we should take a very cautious approach to our interpreta-
tion of increased tone during sleep in our psychiatric pediatric 
population. This is particularly important, given that muscle 
tone during REM sleep is likely to be higher in children than 
in adults.32,33 Thus, the presence of higher than adult tone or 
even movement during REM sleep in children may be devel-
opmentally normal. This seems an unlikely explanation of the 
findings in this case series, however, because ages ranged from 
5 to 12 y. Further, 12 of 14 currently symptomatic children 
(86%) were noted to have REM sleep abnormalities. Longitu-
dinal investigations may provide important information about 
the nature and course of these abnormalities.

In summary, much more needs to be known about normal 
pediatric movement during sleep. Our literature review sug-
gests that children with various neuropsychiatric presentations 
may have motor-based sleep disturbance concomitant with 
their behavioral and cognitive symptomatology. In this case 
series we found eight patients with REM motor disinhibition, 
and four patients meeting criteria for RBD, indicating that PSG 
abnormalities may be common in this population. Therefore, 
further investigation into sleep disorders in PANS populations 
is warranted. The diagnostic evaluation of children present-
ing with acute-onset psychopathology would benefit from in-
cluding polysomnographic evaluation with special emphasis 
on electromyogram (EMG). In addition, longitudinal studies 
utilizing PSG in various pediatric populations will greatly con-
tribute to our understanding of the neurodevelopmental role of 
pediatric sleep and the implications of sleep disturbances in 
childhood neuropsychiatric syndromes.

ABBRE VI ATIONS

AASM, American Academy of Sleep Medicine
ADHD, attention deficit hyperactivity disorder
EMG, electromyogram
NIH, National Institutes of Health
NREM, non-rapid eye movement
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OCD, obsessive-compulsive disorder
PANDAS, pediatric autoimmune neuropsychiatric disorders 

associated with streptococcal infection
PANS, pediatric acute-onset neuropsychiatric syndrome
PLM, periodic limb movements
PLMS, periodic limb movements during sleep
pRBD, psychiatric rapid eye movement sleep behavior disorder
PSG, polysomnography
RBD, rapid eye movement sleep behavior disorder
REM, rapid eye movement
RSWA, REM sleep without atonia
SpO2, average saturation of oxygen
TD, tic disorder
VGCK-LE, voltage-gated potassium channel antibody-

associated limbic encephalitis
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