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Dear Editor,

Anoctamin 3 (ANO3) mutations have first been reported in families
with autosomal dominant cervical, laryngeal and/or upper-limb tremulous
dystonia in 2012 [1]. Since then a number of studies have described rare
ANO3 variants in dystonia patients often with inconclusive segregation in
available family members [2,3]. Notably, rare ANO3 missense variants
could also be detected in 0.3-0.5% of presumably healthy individuals [4].
Thus, the pathogeneity of ANO3 variants in dystonia is still under debate
[5]. Recently, pathogenicity was supported by the description of de-novo
variants in patients with childhood-onset dystonia [6,7].

Here, we present a 3-year old German boy with progressive gen-
eralized dystonia combined with multifocal myoclonic jerks. After an
unremarkable pregnancy, he was born as the second child of healthy
parents at 41 + 3 weeks of gestation. Postpartal adaptation (APGAR 9/
10/10), birth weight (3850 g/82th percentile), body length (56 cm/
97th percentile), and head circumference (36 cm/84th percentile) were
normal. Early development during the first year of life was also un-
remarkable (e. g. sitting at age of 6, crawling at 9, assisted walking at
10, speech at 12 months). At the age of 15 months, he started dragging
his left leg behind when attempting to crawl. Assisted standing and
walking was no longer possible because his legs began to tremble.
Symptoms progressed within the next months. On examination at that
time, he had brisk reflexes in the lower extremities accompanied by
some degree of spasticity, pyramidal signs, and generalized dystonia
including cervical and laryngeal dystonia, dysphagia, and also super-
imposed myoclonic jerks, which markedly impaired voluntary move-
ments (Video 1). There were no cerebellar signs. Oculomotor ex-
amination and sensory testing were normal. Comprehensive
neuropediatric consultation revealed initially elevated CK (298-405 U/
1), LDH (332-396 U/]) and arylsulfatase (9.9 nmol/h/ml), which were
normal at repeat investigations. Repeated measurements of lactate,
amino acids in serum, urine and cerebrospinal fluid and other routine
laboratory tests were normal. Also, enzyme analyses were not in-
dicative of metabolic and storage diseases. EEG, nerve conduction
studies, and both brain and spine MRI were all unremarkable.
Symptomatic treatment with L-Dopa (up to 130 mg/day; 4 mg/kg TID)
had no effect. Under medication with baclofen (2 mg TID) and trihex-
yphenidyl (4 mg TID), there was an amelioration of spasticity and
dystonia, and hand motor skills slightly improved, e.g. he was able to
grasp toys.

https://doi.org/10.1016/j.jns.2018.11.024

A gene panel analysis of 29 dystonia and other movement disorder
genes (including TOR1A, THAP1, GNAL, KMT2B, SGCE, GCHI1, and
ANO3) identified a rare missense variant in ANO3 that has recently
been reported in a patient from Korea with a strikingly similar phe-
notype6 (c.1952G > A, p.Ser651Asn, NM_031418; Table 1). The mu-
tation was absent in the parents and thus arose de novo. In addition,
trio exome sequencing revealed no additional plausible genetic cause of
the disease (no additional de novo variant; no variant in any other gene
that has previously been linked to dystonia). The ANO3 variant is ab-
sent from public databases and 500 in-house controls. This variant is in-
silico predicted to be disease-causing by Mutationtaster (http://
mutationtaster.org/) and a CADD score of 28.4 and highly conserved
[6].

ANO3 encodes a Ca®*-activated Cl~ -channel leading to endoplas-
matic reticulum-related calcium signaling abnormalities [8]. ANO3 was
found to be expressed predominantly in the striatum [1,9] compatible
with the assumption that basal ganglia dysfunction are the basis of
dystonia. In addition to dystonia, our patient also shows some spasticity
that has not previously been reported in any ANO3 mutation carrier
(www.mdsgene.org). If spasticity is related to the ANO3 variant or co-
occurs cannot be determined in this single patient. Known causes of
spasticity were not detected in the patient by the exome sequence
analysis.

In conclusion, we report a second patient with the ¢.1952G > A de-
novo mutation in ANO3 presenting with early-onset generalized com-
bined dystonia. While many of the initially reported patients had an age
of onset in the 4th decade of life, onset often in the neck with symptoms
usually not generalizing (www.mdsgene.org), de-novo variants seem to
lead to childhood-onset, generalized dystonia which in the three con-
firmed cases started in an extremity. Thus, there might be an as yet
under-recognized manifestation of ANO3 mutations in children.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jns.2018.11.024.
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Table 1
Comparison of the phenotypes in patients with confirmed de-novo mutations.
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Patient Our index Yoo et al. [ 6] Zech et al. [ 7]
Patient 7
Mutation ¢.1952G > A, p.Ser651Asn ¢.1952G > A, p.Ser651Asn ¢.1528G > A, p.Glu510Lys
(NM_031418)
Consequence missense missense missense
Sex male male male
Age at onset 15 months 3years 9 years
Age at time of publication 3.5 years 17 years 44 years
Dystonia onset site left leg left leg writer's cramp

Progression to generalized
dystonia
Additional features

Rapid progression within 15 months

Multifocal myoclonic jerks, generalized
dystonia including laryngeal dystonia,
intelligence within normal range
Treatment Poor response to L-Dopa; alleviation of
dystonic posture and jerky movements
under trihexyphenidyl and baclofen

Continuous slow progression over 14 years

Multifocal myoclonic jerks, generalized
dystonia including laryngeal and speech
dystonia, intelligence within normal range

Poor response to L-Dopa; alleviation of
dystonic posture and jerky movements
under trihexyphenidyl

Continuous slow progression

craniocervical, bulbar, laryngeal, truncal, and lower
limb dystonia, upper limb postural tremor,
superimposed myoclonic-like jerks, exaggerating with
action and during speech

Deep brain stimulation of Globus pallidus internus at
age of 31 years led to substantial improvement of
dystonia and tremor, but not myoclonus.
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