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Novel CACNA1A variant may cause cervical dystonia and cerebellar ataxia syndrome
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Dear Editor,

Pure spinocerebellar ataxias (SCA) are rare in isolation; they com-
monly appear in association with other neurological disorders. Very
rarely, cerebellar ataxia (typically slowly progressive) is associated with
isolated cervical dystonia. This combination of disorders gives rise to
great diagnostic uncertainty. The literature includes reports of several
recent cases of this association, which rule out the mutations causing
common SCAs and do not identify a definite cause. It has been sug-
gested that this combination of disorders may be a distinct clinical
entity. We present the case of a patient with a syndrome of cervical
dystonia and cerebellar ataxia similar to those reported in the litera-
ture, in which we detected an as yet undescribed pathogenic mutation
that may be the cause of the syndrome, at least in our patient.

The patient is a 62-year-old man who had more than 40 years' his-
tory of gait instability, and in the past 5 years had required unilateral
support; the forced deviation of the head had appeared more recently,
approximately 15 years before he consulted our department. The gen-
eral physical examination revealed no abnormalities; the neurological
examination showed a clear rightward deviation of the head, shoulder
flexion, and dysmetria of both lower limbs and the right arm. The pa-
tient displayed ataxic gait with increased base of support, inability to
walk in tandem, and mild positive Romberg sign. No neuropathic,
pyramidal, or parkinsonian signs were detected (Supplementary Video
S1). A blood analysis yielded normal results. A peripheral blood smear
tested negative for acanthocytes. A brain MRI displayed cerebellar
atrophy predominantly involving the vermis. A genetic study for SCA,
dentatorubral-pallidoluysian atrophy, Friedreich ataxia, and
Huntington disease returned normal results. Massively parallel se-
quencing was performed for 62 genes involved in ataxia syndromes,
identifying a heterozygous mutation in the autosomal dominant gene
CACNA1A on chromosome 19p13. The variant detected was the one-
nucleotide insertion c.4056_4057insG (p.Pro1353Alafs*3), which
causes a reading frame shift resulting in a premature stop codon 3
amino acids after the insertion (Fig. 1). This variant is not described in
the clinical or population databases consulted.

Few genetically confirmed cases of cervical dystonia and cerebellar
ataxia have been reported. The literature documents the uncertainties

surrounding the syndrome, which may in fact represent a distinct
clinical entity associated with undescribed novel mutations. A study
group from the National Hospital for Neurology and Neurosurgery in
London reported 11 cases of slowly progressive cerebellar ataxia and
cervical dystonia, which clinically appears to be condition not ex-
plained by the known mutations causing ataxia [1,2]. The phenomen-
ology and clinical course suggest a heterogeneous background that may
include unidentified genetic disorders, although causation by a single
gene mutation with variable expression and penetrance cannot be ruled
out [1]. The CACNA1A gene, in which we detected a novel mutation,
encodes the transmembrane pore-forming subunit (alpha 1A) of the P/
Q type or CaV2.1 voltage-gated calcium channel [3]. These channels
not only mediate the passage of calcium into excitable cells, but also
play a role in a range of other calcium-dependent processes, including
muscle contraction, the release of hormones, neurotransmitters, and
gene expression [4]. Furthermore, a fragment of the gene is involved in
the production of the CACNA1A c-terminal polypeptide (alpha-1ACT), a
transcription factor involved in cerebellar development [5]. Point mu-
tations, deletions, duplications, and CAG repeat mutations in CACNA1A
cause at least 4 diseases: episodic ataxia type 2 (OMIM 108200), fa-
milial hemiplegic migraine type 1 (OMIM 141500), SCA6 (OMIM
283086) [6], and the rare early infantile epileptic encephalopathy 42
(OMIM 617106) [7]. We report a novel CACNA1A variant, which is
predicted to result in a truncated, incomplete, and non-functional
protein product that may be responsible for our patient's syndrome of
cervical dystonia and cerebellar ataxia.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jns.2020.116909.
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Fig. 1. Sanger sequencing of CACNA1A. The arrow indicates the insertion of a G nucleotide between positions 4056 and 4057. This insertion is a frameshift mutation
that makes the reference sequence unusable. We can see the two peaks on the right of the insertion for the forward sequence (6585710_25F). Both peaks can also be
seen on the left of the reverse sequence (6585710_25R).
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