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Pearls
� Paroxysmal dyskinesia is often seen in patients with alternating hemiplegia of childhood

(AHC).
� Paroxysmal dyskinesia may be the first presentation of AHC and can precede the

hemiplegic attacks by several months.
� These dystonic movements can mimic focal seizures, which are also seen in 40% to 50% of

patients with AHC.

Oy-sters
� AHC should be considered in infants presenting with paroxysmal dyskinesia.
� Paroxysmal dyskinesia can often be misdiagnosed as seizures, and some patients may

respond to anticonvulsant treatment.
� Video EEG is helpful in distinguishing the underlying diagnosis, particularly in AHC in

which seizures and paroxysmal dyskinesias may coexist.

Case report
A4-month-old boy presentedwith new-onset paroxysmal spells that began at 10weeks of age. The
initial events consisted of forced head and eye deviation to the left, with a left-beating horizontal
nystagmus lasting approximately 5 minutes. He was the product of a full-term pregnancy without
complications. He fed well and was achieving all of his early developmental milestones. Family
history was unremarkable for neurologic disease. The child’s initial examination revealed mild
central hypotonia, but was normal otherwise. A routine sleep-awake EEGwas normal but failed to
capture an episode. Similar spells occurred weekly, but he had no unusual movements during
sleep. During some events, he seemed less interactive with his surroundings and on occasion
experienced mild respiratory distress and perioral cyanosis. A presumptive diagnosis of seizures
was made, and he was treated with increasing doses of levetiracetam. Despite treatment, the events
increased in frequency and duration, some lasting 20 minutes with associated stiffening of either
arm, head deviation, and tonic gaze preference. The lack of clinical response to anticonvulsant
medication raised the suspicion for nonepileptic attacks (seizure mimics) and he was admitted to
the hospital for further evaluation. Brain MRI, serum electrolytes, liver function tests, lactate,
plasma amino acids, and urine organic acids were unremarkable. CSF was acellular and revealed
normal protein and glucose levels. Neurotransmitter metabolites indicated a slightly low homo-
vanillic acid of 429 nmol/L (range: 450–1,132 nmol/L). 5-Hydroxyindoleacetic acid, 3-O-
methyldopa, neopterin, tetrahydrobiopterin, and 5-methyltetrahydrofolate were normal. Video
EEG monitoring captured a paroxysmal event, characterized by head and gaze deviation to the
right side, stiffening of the right arm, and poor interaction with his surroundings (video). The
event was uninterrupted by physical and verbal stimulation and was terminated by sleep. The EEG
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recording revealed normal background for age without any
abnormal electrographic changes, consistent with paroxysmal
dyskinesia.

The differential diagnosis of paroxysmal dyskinesia during in-
fancy encompasses a variety of genetic and metabolic causes
(table). A detailed investigational panel evaluating these etiolo-
gies was sent. Genetic analysis demonstrated a de novo hetero-
zygote mutation inATP1A3, a gene associated with 75% of cases
of sporadic AHC, confirming the diagnosis.1,2 By 8 months of
age, the paroxysmal dyskinesias abated and he developed classic
attacks of alternating hemiplegia overlying a baseline global de-
velopmental delay. Benzodiazepines and acetazolamide provided

some intermittent relief, while oxcarbazepine, topiramate, and
flunarizine had little effect. A ketogenic diet was initiated, and at
the time of this submission, shows promise in reducing the
number of attacks. Follow-up EEG and MRI studies remained
normal.

Discussion
AHC is a rare disorder with an incidence of 1 in 1 million
individuals.2 Most cases are sporadic; however, in the rare
familial cases, the inheritance is autosomal dominant.3 The
most common mutation involves the ATP1A3 gene.1 ATP1A3
is a part of the α subunit of Na+/K+ adenosine triphosphatase
(ATPase) protein, which is responsible for normal transport of
ions across neuronal membrane. The mutation reduces the
activity of Na+/K+ ATPase without affecting the protein levels,
resulting in impaired functioning. Mutation in the ATP1A3
gene is also associated with 2 other movement disorders: rapid-
onset dystonia-parkinsonism and the syndrome of cerebellar
ataxia, areflexia, pes cavus, optic atrophy, and sensorineural
hearing loss (CAPOS).4

The spectrumof clinical symptoms of AHC is broad and consists
of episodic hemiplegia or quadriplegia, dystonic posturing,
choreoathetoid movements, abnormal ocular movements, de-
velopmental delay, and progressive cognitive impairment.5 The
first attack usually occurs between 3.5 and 7 months of age,
although symptoms can be seen as early as the second day of
life.5,6 The diagnostic criteria for AHChave been defined below.5

Of these, criteria 1, 2, 3, and 7 are required for a definitive di-
agnosis of “typical” AHC.

1. Onset of paroxysmal events before 18 months of age
2. Repeated attacks of hemiplegia with attacks on right and

left side of the body
3. Episodes of bilateral hemiplegia or quadriplegia starting

either as generalization of hemiplegia attack or bilateral
from the onset

4. Other paroxysmal events, such as tonic/dystonic attacks,
nystagmus, strabismus; dyspnea or autonomic disturban-
ces during the hemiplegia attack or in isolation

5. Disappearance of the symptoms with sleep followed by
recurrence upon awakening

6. Evidence of developmental delay, cognitive impairment
7. Not attributable to any other cause

Hemiplegic attacks as the first sign of AHC is seen in only one-
third of cases, whereas in the remainder, it is often followed by
dystonic episodes or ocular abnormalities such as nystagmus. In
fact, the incidence of dystonic episodes preceding the hemi-
plegic attacks is highest during the first 3 months of life.6 In our
patient, the dystonic attacks preceded the hemiplegic attacks by
4 months. He was also noted to have transient abnormal ocular
movements. Because of the variability in presenting symptoms,
the diagnosis is challenging and can often be delayed or mis-
diagnosed as epilepsy. Although tonic gaze is a common

Table Differential diagnosis of paroxysmal dyskinesia in
childhood

Genetic

Dopa-responsive dystonia (GTP cyclohydrolase 1, tyrosine hydroxylase,
sepiapterin reductase)

Alternating hemiplegia of childhood (ATP1A3)

Paroxysmal kinesigenic dyskinesia (PRRT2)

Primary paroxysmal nonkinesigenic dyskinesia (mapped to chromosome
2q31-36)

Paroxysmal exercise-induced dyskinesia (unknown)

Glut-1 transporter (SLC2A1)

Primary torsion dystonia (DYT1)

Myoclonus dystonia (SGCE)

Infantile parkinsonism dystonia (SLC6A3)

Huntington disease

Metabolic disorders

Glutaric aciduria type 1 (GCDH)

Mitochondrial disease (many)

Infantile-epileptic dyskinetic encephalopathy (Xp21.3)

Drugs/toxins

Hypoxic-ischemic injury, acute or late manifestation of

Bilirubin deposition in the basal ganglia (kernicterus)

Copper (Wilson) and iron deposition (PKAN) and others

Carbamazepine, antihistamines, antipsychotics, antiemetics, and other
drugs

Methanol and carbon monoxide (delayed symptoms are common)

Mimics

Transient paroxysmal dystonia of infancy

Infantile spasms and focal epilepsy

Sandifer syndrome with gastroesophageal reflux

Normal (funky) baby movements

Abbreviation: PKAN = pantothenate kinase-associated neurodegeneration.
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presenting symptom of AHC,6,7 it is a hallmark of focal seizures
and presents a diagnostic challenge that is aided by video EEG.
Co-occurrence or late occurrence of epileptic seizures with
autonomic features is seen in 40% to 53% of patients with
AHC. These patients often have autonomic dysfunction caus-
ing flushing, sweating, mydriasis, and sometimes respiratory
distress with cyanosis, again mimicking seizures. However,
features of bilateral episodic nystagmus or gaze deviation and
periods of intermittent and alternating stiffening of extremities
lasting minutes to hours with preserved responsiveness differ-
entiate dystonic spells from seizures and should prompt the
investigations toward this condition.

Treatment of AHC is challenging. The spells often abate with
sleep, and efforts to identify and reduce triggers such as un-
expected stimuli and stress are required. Treatment of AHC is
symptomatic and is directed toward reducing the severity and
duration of the paroxysmal spells. Anticonvulsant and calcium
channel blockers are often used with variable success.2 Al-
ternatively, drugs such as acetazolamide or the ketogenic diet
that may modify cellular pH, γ-aminobutyric acid, or meta-
bolic pathways have been attempted.8 Such treatments may
modify the neuronal membrane potential or the probability of
neurotransmitter release but the mechanism is indirect and
their efficacy remains unproven. The severity of the disease
appears to be related to the genetic mutation, and whether
treatment improves developmental outcome in addition to
the frequency of the spells remains unclear.
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