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Myoclonus-dystonia syndrome (MDS), a childhood onset movement
disorder, is characterised by axial and predominantly upper-body
myoclonus with dystonia, and is often associated with disabling psy-
chiatric symptoms [1]. Mutations in the epsilon-sarcoclygan gene
(SGCE, DYT-SGCE, DYT11) is mostly described as the cause with ad-
ditional methylation of the maternal carrying allele causing maternal
imprinting; and subsequent expression of only the paternal allele [2].
Pharmacological treatment may be disappointing, although zonisamide
may be efficacious (Level 1 evidence) and other drugs (valproate, le-
vodopa, sodium oxybate) may be of benefit. Deep Brain Stimulation
(DBS) of the Globus Pallidus interna and Ventral intermediate nucleus
thalamus (Vim) is an alternative therapy with evidence in case studies
and case-series showing efficacy and safety [3]. There are no published
reports on South African patients with MDS. We identified a South
African Afrikaner family with MDS and report on the findings of clinical
and genetic studies performed on selected family members.

The index patient, a 40-year-old female (Fig. 1 (supplementary
data), individual II-2), presented with severe treatment refractory axial
myoclonus of the upper body, cranio-cervical dystonia and writer's
cramp. The writer's cramp developed at the age of 12 and was followed
by torticollis at 16 years old. Progressive myoclonus developed in the
second decade of life. Action induced upper body myoclonus was pro-
minent, triggered by walking, with impairment of activities of daily
living. She had prominent anxiety, depressive mood and obsessive-
compulsive disorder (OCD). The index patient's sister, a 43-year-old
female (Fig. 1(supplementary data), individual II-1), had axial myo-
clonus from the age of 13; preceded by focal left leg dystonia and de-
bilitating OCD. Patient II-I has two sons aged 20 and 17 (Fig. 1 (sup-
plementary data)). The younger son (III-2) had been diagnosed with
writer's cramp at the age of 8; without development of myoclonus or
dystonia by 16 years old. At this stage it is uncertain whether he is
affected. The older son (III-1) is treated for attention deficit disorder
with co-morbid impulsivity and depressive mood. He has mild postural
tremor. The father of the two affected sisters (Fig. 1 (supplementary
data), individual I-1) had postural action induced arm myoclonus which
was not disabling; and a history of depressive episodes.

Genetic screening of the family revealed a new variant in SGCE, a
heterozygous c.824T > A substitution in exon 6 that leads to a pre-
mature stop codon in the protein at amino acid position 275 (p.L275X).

All three affected individuals (I-1, II-1, II-2) as well as individual (III-2)
are heterozygous carriers of p.L275X. This variant is absent from the
ExAC database (http://exac.broadinstitute.org/) and, to our knowl-
edge, has not previously been reported. The frequency of p.L275X was
screened in 246 ethnically-matched controls and was not found.
Additional support for the pathogenicity of this variant is provided by in
silico prediction software Mutation-Taster (http://www.mutationtaster.
org) that predicted the variant to be “disease-causing”. Furthermore,
the leucine residue at position 275 is evolutionarily-conserved and the
mutation was predicted to have a very high impact with a Combined
Annotation Dependent Depletion (CADD) score of 43 (Variant Effect
Predictor, VEP; http://www.ensembl.org/Homo_sapiens/Tools/VEP).

DBS surgery was done in patient II-1 and II-2 targeting the poster-
oventral segment of the GPi. Videos of the patients showing them be-
fore, and four years after surgery are shown in the supplementary video
segments 1 and 2. These were assessed by a blinded rater (JC).
Significant improvement was observed at initial follow up six weeks
after surgery and was sustained at four year follow up. Outcomes were
gratifying with improvements in dystonia (Unified Dystonia Rating
Scale) of 47% (II-1) and 66% (II-2), and improvement of myoclonus
(Unified Myoclonus Rating Scale) of 58% (II-2) four years after surgery
(Table 1). Regarding psychiatric symptoms, there was a significant
improvement in OCD and moderate improvement of anxiety and de-
pression in both individuals (Table 1). Both patients remained on stable
stimulation settings for the entire follow-up period stimulating the two
deepest contacts with moderate-high pulse width (120 - 180 μs) and
standard frequency (130Hz). No surgical or stimulation-induced side-
effects were reported.

Supplementary video related to this article can be found at https://
doi.org/10.1016/j.parkreldis.2019.10.001.

Pre- and post DBS videos of individual II-1 (video 2) and II-2 (video
1). In both videos segment 1 shows myoclonus and dystonia before DBS
surgery and segment 2 at last follow up, 4 years after surgery. In both
videos head and cervical myoclonus is prominent (oscillatory myo-
clonus) and is completely suppressed after DBS.

Here, we report on an African Afrikaner family with a novel mu-
tation in the SGCE gene causing MDS with long-term improvement of
motor and obsessive-compulsive symptoms with DBS of the poster-
oventral GPi. These findings are in keeping with previous reports with
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long-term follow up of GPi DBS in MDS [4]. Although previous reports
indicated worsening of some psychiatric features [5], an improvement
in social adjustment was reported, reflecting improved psycho-social
skills, at longer than 5 years in a French cohort [4]. Multiple factors,
including social support, genetic mutations and specific psychiatric
diagnosis might play an important prognostic role in the outcome of
psychiatric symptoms after surgery. We hypothesise that certain pre-
surgical psychiatric co-morbidity, like OCD, might respond well to DBS
and warrant further study. The outcome of DBS treatment in these
patients support surgery as an early treatment option, contributes to the
sparse data available on genetic causes and treatment options in MDS
and argues for the establishment of an international register of pooled
genetic and outcome data on MDS.
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Table 1
Summary of clinical outcomes before and after GPi Deep Brain Stimulation surgery.

Patient Sex Age at onset Age at surgery UMRS UDRS HADS Y-BOCS DBS Settings at last follow upa

B M Y B M Y B M Y B M Y Left GPi Right GPI

II-2 b F 12 33 69 33 ND 29.5 ND 15.5 15 13 13 ND 3.5V/120 μs 3.5V/120 μs
II-1 F 6 37 ND 28 ND 43 ND 14.5 34 8 8 36 3 5 3.2V/180 μs 3.0V/180 μs

Abbreviations: F: female; B: Score before surgery; M: Score six months after surgery; Y: Score at last follow up after surgery at 4 years; UMRS: United Myoclonus
Rating Scale; UDRS: United Dystonia Rating Scale; HADS: Hospital Anxiety and Depression Scale; Y-BOCS: Yale Obsessive Compulsive Scale; ND: Not done.

a Both sides were programmed in monopolar with most ventral contact as the anode and case as the cathode. (0-/C+ and 8-/C+). Frequency in both cases set at
130Hz.

b Index case.
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