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Chapter 9
Other Paroxysmal Movement Disorders

Roberto Erro, Kapil D. Sethi, and Kailash P. Bhatia

 Introduction

Over the last years, a number of different genetic disorders have been reported to 
encompass recurrent episodes of dystonia, chorea, and/or myoclonus in their pheno-
type [1, 2]. Nonetheless, these disorders have escaped the classic definition of par-
oxysmal dyskinesia (PxD) and are not usually included in their classification (cfr. 
Chaps. 1, 3, 4, and 5). This probably owes to the fact that in these disorders the 
paroxysmal episodes of choreodystonia are usually embedded in complex neuro-
logical syndromes, which contrasts with the former diagnostic criterion for “pri-
mary” PxD requiring normal neurological examination between the attacks (cfr. 
Chap. 1). However, with the discovery of the genetic underpinnings of PxD, it has 
become clear that patients with the so-called “primary” PxD might in fact have 
interictal findings on examination or other associated features by history (PxD asso-
ciated with SCL2A1 mutations, for instance, cfr. Chap. 5). Therefore, additional 
(interictal) findings on examination should be no longer considered an exclusionary 
criterion for PxD [1] but should be instead carefully investigated as these might be 
helpful in guiding subsequent diagnostic workup.
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This also implies that the differential diagnosis in patients presenting with epi-
sodic choreodystonia should not only include the disorders associated with the three 
main form of PxD [i.e., kinesigenic (PKD), non-kinesigenic (PNKD), and exercise- 
induced (PED)] but also a number of different conditions, which can encompass 
paroxysmal choreodystonia in their phenotype. Differently from the main three 
forms of PxD, which are primarily characterized based on the specific triggers of 
the episodes, the ones covered in this chapter can also be defined by other features 
including the distribution of choreodystonia during the attacks.

 ADCY5 Mutations

Mutations in ADCY5, encoding for the adenylate cyclase 5, can cause a spectrum of 
non-paroxysmal, childhood-onset, movement disorders that might include chorea, 
dystonia, and myoclonus, or a combination thereof, sometimes associated with 
axial hypotonia and also PxD [3, 4]. PxD does not always fit clearly within previ-
ously identified PxD subtypes. The myoclonus may involve the face, and the attacks 
can be painful [similar to alternating hemiplegia of childhood (AHC); see below], a 
point of difference from PxD due to PRRT2, PNKD, or GLUT-1 mutations (i.e., the 
main causes of PKD, PNKD, and PED, respectively) [5, 6] Moreover, ADCY5-PxD 
may manifest within the same patient as multiple subtypes, including both PKD and 
PNKD [5, 6]. Two unrelated ADCY5 carriers manifesting with attacks similar to 
those observed in AHC have been recently reported in the context of a more com-
plex neurological picture including dysarthria, hypotonia, and non-paroxysmal 
choreodystonia [7], reinforcing the concept that episodic movement disorders due 
to ADCY5 mutations can be quite variable.

Further at variance with other genetic disorders that can produce PxD, patients 
with ADCY5 mutations characteristically develop PxD during sleep [6]. Nighttime 
dyskinesia (along with the presence of non-paroxysmal movement disorders) would 
therefore suggest ADCY5 mutations. However, nighttime PxD (formerly referred as 
to paroxysmal hypnagogic dyskinesias, a fourth subtype of PxD; cfr. Chaps. 1 and 
2) has been also rarely reported in association with PRRT2 mutations [8], which 
should be therefore considered in such cases.

Treatment can be disappointing, but a partial benefit has been reported with both 
tetrabenazine [9] and deep brain stimulation [10].

 ATP1A3 Spectrum Disorders

Mutations in the ATP1A3 gene can cause a number of different clinical syndromes 
including AHC, rapid-onset dystonia parkinsonism, and cerebellar ataxia with pes 
cavus and optic neuropathy, although an increasing number of patients with 
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overlapping phenotypes have been recently described [11, 12]. In the context of this 
chapter, we will only cover AHC, which is classically a sporadic disorder with onset 
within the first 18 months, by definition [11, 12]. The misnomer AHC is explained 
by the first descriptions of this condition that focused on the occurrence of episodic 
hemiplegia. In fact, attacks of hemidystonia occur at least as commonly as the 
attacks of hemiplegia, may involve both sides of the body at the same time, and may 
encompass other paroxysmal neurological signs including nystagmus, anarthria, 
dysphagia, and seizures [11–13]. Paroxysmal eye movements are very characteris-
tic. Attacks last from a few minutes, rarely, to several days, and episodes occur from 
repeatedly within a day to several times a month [11–13]. They are almost invari-
ably triggered by emotional stressors, such as excitement, or less frequently by 
physical stressors, including hypo- or hyperthermia, respiratory tract infections and 
surgery [11–13]. Characteristically, there is a rostrocaudal gradient in the hemiple-
gic/hemidystonic episodes (face/neck>arm>leg). Episodes, either hemiplegic or 
hemidystonic, typically shift from one side of the body to the other and are typically 
ameliorated by sleep. Almost invariably the attacks are associated with other (inter-
ictal) features such as developmental deficits, muscular hypotonia, dysarthria, and 
ataxia [11–13]. However, “milder” forms with age at onset >18 months, with focal 
presentation of dystonic attacks (predominantly affecting the arm), and with no 
other associated signs either during the episodes or interictally (Video 9.1) have 
been recently reported [14]. Long duration of the episodes (up to days), painful 
dystonic posturing, and sleep-induced cessation of the attacks are clinical clues to 
suspect ATP1A3 mutations.

Treatment consists of flunarizine (10–20 mg/day) as a prophylactic drug along 
with the avoidance of triggers [11–13]. Patients should be encouraged to sleep when 
attacks begin, using fast-acting benzodiazepines if necessary.

 SCN8A Mutations

Mutations in SCN8A, encoding for sodium voltage-gated channel alpha subunit 8, 
have been recently reported to be an alternative cause of the ICCA syndrome (i.e., 
infantile convulsions with choreoathetosis, which is mostly associated with PRRT2 
mutations, cfr. Chap. 3) [15]. However, this proposal has been questioned [16] 
based on the evidence that, in one affected case, a “PKD” attack was recorded by 
video- electroencephalography and correlated to a cortical event, suggesting that 
these attacks might in fact be epileptic in nature. Moreover, in this single report 
where the term PKD was used, attacks were not induced by sudden movements 
[15]. We therefore feel that the term PKD in the context of SCN8A mutations is a 
misnomer. However, it has to be acknowledged that SCN8A mutations have been in 
other reports associated with episodic dystonia (with no kinesigenic triggers), 
although the term paroxysmal dyskinesia was not explicitly used [17]. As such, it is 
worth considering this condition in the differential diagnosis of childhood-onset 
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PxD, especially of the non-kinesigenic variant and, when associated with epileptic 
seizures, particularly those resistant to antiepileptic therapy and/or with neurodevel-
opmental delay [17].

 CACNA1A Mutations

Mutations in the CACNA1A gene, which encodes for the calcium voltage-gated 
channel subunit alpha1 A, are associated with a number of phenotypes including 
SCA6, episodic ataxia type 2 (see Chap. 11), as well as familial hemiplegic migraine. 
More rarely, CACNA1A mutations have been associated with episodes of benign 
paroxysmal torticollis of the infancy (BPTI) [18, 19]. BPTI is characterized by 
attacks of head tilt with onset within the first 18 months of life with a tendency to 
remission with increasing aging [18, 19]. Episode duration ranges from 10 min to 
several days, and associated features can be vomiting, pallor, and ataxia [18, 19]. As 
mentioned above, BPTI usually resolves after infancy but can be sometimes replaced 
by paroxysmal vertigo and/or migraine [18, 19]. The co-occurrence of episodic 
ataxia, hemiplegic migraine, and paroxysmal tonic upgaze in a single subject or in 
the family are a clue to suspect CACNA1A mutations, even though in many BPTI 
cases the genetic cause is not found [20]. This condition is generally self-limiting, 
and usually no treatment is needed.

 SLC16A2 Mutations

The monocarboxylate transporter type 8 (MCT8), encoded by SLC16A2, is required 
for transmembrane uptake of free triiodothyronine (fT3) from blood into neurons. 
MCT8 deficiency causes an X-linked disorder (also termed Allan-Herndon-Dudley 
syndrome), with onset in infancy and characterized by hypotonia with poor head 
control, generalized muscular hypotrophy, microcephaly, and marked developmen-
tal delay [21]. The disorder is progressive, and a different combination of spasticity, 
ataxia, and severe dysarthria usually develops and complicates the clinical syn-
drome. In a subset of cases, a specific sort of PKD is observed [21, 22]. Attacks are 
classically triggered by sudden passive movements such as changing of clothes or 
diapers or by lifting the children from one place to another [21, 22]. Attacks can 
further be triggered by excitement, happiness, or crying, thus falling into the PNKD 
subtype. Episodes are generally brief, lasting seconds to few minutes, and the main 
phenomenology is dystonia. The hallmark of MCT8 deficiency is raised serum con-
centration of fT3 [21]. At present, no treatment is available, and management is 
symptomatic and supportive.

R. Erro et al.

https://doi.org/10.1007/978-3-030-53721-0_11


123

References

 1. Erro R, Bhatia KP. Unravelling of the paroxysmal dyskinesias. J Neurol Neurosurg Psychiatry. 
2019;90(2):227–34.

 2. Di Fonzo A, Monfrini E, Erro R. Genetics of movement disorders and the practicing clinician; 
who and what to test for? Curr Neurol Neurosci Rep. 2018;18(7):37.

 3. Shaw C, Hisama F, Friedman J, Bird TD. ADCY5-related dyskinesia. In: Adam MP, Ardinger 
HH, Pagon RA, Wallace SE, Bean LJH, Stephens K, Amemiya A, editors. GeneReviews® 
[Internet]. Seattle (WA): University of Washington, Seattle; 1993–2019. 2014 Dec 18 [Updated 
2015 Dec 17].

 4. Mencacci NE, Erro R, Wiethoff S, et al. ADCY5 mutations are another cause of benign heredi-
tary chorea. Neurology. 2015;85:80–8.

 5. Chen DH, Méneret A, Friedman JR, et al. ADCY5-related dyskinesia: broader spectrum and 
genotype-phenotype correlations. Neurology. 2015;85:2026–35.

 6. Friedman JR, Méneret A, Chen DH, et al. ADCY5 mutation carriers display pleiotropic parox-
ysmal day and nighttime dyskinesias. Mov Disord. 2016;31:147–8.

 7. Westenberger A, Max C, Brüggemann N, et  al. Alternating hemiplegia of childhood as a 
new presentation of adenylate cyclase 5-mutation-associated disease: a report of two cases. J 
Pediatr. 2017;181:306–8.

 8. Liu XR, Huang D, Wang J, et al. Paroxysmal hypnogenic dyskinesia is associated with muta-
tions in the PRRT2 gene. Neurol Genet. 2016;2:66.

 9. Chang FC, Westenberger A, Dale RC, et al. Phenotypic insights into ADCY5-associated dis-
ease. Mov Disord. 2016;31:1033–40.

 10. Dy ME, Chang FC, Jesus SD, et al. Treatment of ADCY5-associated dystonia, chorea, and 
hyperkinetic disorders with deep brain stimulation: a multicenter case series. J Child Neurol. 
2016;31:1027–35.

 11. Heinzen EL, Arzimanoglou A, Brashear A, et al. Distinct neurological disorders with ATP1A3 
mutations. Lancet Neurol. 2014;13:503–14.

 12. Rosewich H, Ohlenbusch A, Huppke P, et al. The expanding clinical and genetic spectrum of 
ATP1A3-related disorders. Neurology. 2014;82:945–55.

 13. Rosewich H, Sweney MT, DeBrosse S, Ess K, Ozelius L, Andermann E, et al. Research con-
ference summary from the 2014 International Task Force on ATP1A3-Related Disorders. 
Neurol Genet. 2017;3(2):e139.

 14. Balint B, Stephen CD, Udani V, et al. Paroxysmal asymmetric dystonic arm posturing – a less 
recognised but characteristic manifestation of ATP1A3. Mov Disord Clin Pract. 2019; https://
doi.org/10.1002/mdc3.12747.

 15. Gardella E, Becker F, Møller RS, et al. Benign infantile seizures and paroxysmal dyskinesia 
caused by an SCN8A mutation. Ann Neurol. 2016;79:428–36.

 16. Balint B, Erro R, Salpietro V, Houlden H, Bhatia KP. PKD or Not PKD: that is the question. 
Ann Neurol. 2016;80:167–8.

 17. Larsen J, Carvill GL, Gardella E, et al. The phenotypic spectrum of SCN8A encephalopathy. 
Neurology. 2015;84:480–9.

 18. Giffin NJ, Benton S, Goadsby PJ. Benign paroxysmal torticollis of infancy: four new cases and 
linkage to CACNA1A mutation. Dev Med Child Neurol. 2002;44:490–3.

 19. Vila-Pueyo M, Gené GG, Flotats-Bastardes M, et  al. A loss-of-function CACNA1A 
mutation causing benign paroxysmal torticollis of infancy. Eur J Paediatr Neurol. 
2014;18:430–3.

 20. Shin M, Douglass LM, Milunsky JM, et  al. The genetics of benign paroxysmal torticol-
lis of infancy: is there an association with mutations in the cacna1a gene? J Child Neurol. 
2016;31:1057–61.

9 Other Paroxysmal Movement Disorders

https://doi.org/10.1002/mdc3.12747
https://doi.org/10.1002/mdc3.12747


124

 21. Fuchs O, Pfarr N, Pohlenz J, et al. Elevated serum triiodothyronine and intellectual and motor 
disability with paroxysmal dyskinesia caused by a monocarboxylate transporter 8 gene muta-
tion. Dev Med Child Neurol. 2009;51:240–4.

 22. Brockmann K, Dumitrescu AM, Best TT, et al. X-linked paroxysmal dyskinesia and severe 
global retardation caused by defective MCT8 gene. J Neurol. 2005;252:663–6.

R. Erro et al.


	Chapter 9: Other Paroxysmal Movement Disorders
	Introduction
	ADCY5 Mutations
	ATP1A3 Spectrum Disorders
	SCN8A Mutations
	CACNA1A Mutations
	SLC16A2 Mutations
	References


