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Dystonia syndromes have many different causes (inherited,
acquired, or idiopathic) and variable phenomenology, as dystonia
can be isolated, combined with another movement disorder or
with additional neurological features.! Symptomatic treatment is
based on oral medications, focal injections of botulinum neuro-
toxins (BoNT), or deep brain stimulation (DBS).” In this issue of
Movement Disorders Clinical Practice, 2 patients with inherited com-
bined syndromes are independently described to benefit from
DBS targeted to the globus pallidus internus (GPi). One patient
had mutations in the SERAC1 gene causing an autosomal reces-
sive nuclear mitochodriopathy®; the other carried a pathogenic
mutation in the ADCY5 gene causing a dystonic/dyskinetic
storm.* Follow-up assessments confirmed that both patients had
a substantial improvement of dystonia and a less evident response
of chorea. These 2 cases add to a growing list of evidence on the
efficacy of GPi DBS in dystonia.

The possibility of using GPi DBS was first shown in patients
with early-onset generalized inherited dystonia, specifically
TOR1A (DYT1) gene mutation carriers,” who are now known
to have long-lasting benefit.® GPi DBS is currently accepted as a
first-line symptomatic indication for DYT1 dystonia. Observa-
tions of patients with other isolated or combined inherited dysto-
nia syndromes have shown variable evidence of efficacy. A
recent meta-analysis indicated that only DYT1 mutation carriers
benefit in both functional and motor improvements following
GPi DBS.” THAP1 (DYT6) and PANK2 (PKAN) gene muta-
tion carriers instead have significant motor but little functional
improvement. Patients with inherited combined dystonia caused
by SGCE (DYT10) gene mutations were also reported to signifi-
cantly improve following GPi DBS not only in dystonia but also
in myoclonus and overall functioning.® Data on patient function-
ing after DBS implant are not available in all cases. Moderate
improvements have been observed instead in patients with TAF1
(DYT3) or ANO3 (DYT24) gene mutations.”'” Finally, it has
also become evident that patients with mutations in the ATP1A3
gene (DYT12) do not improve at all, either after GPi DBS or

pallidotomy."""'* It has become clear that outcomes vary across

inherited dystonia syndromes and that ATP1A43 mutation carriers
remain a so far unique example of nonresponse to GPi DBS. In
patients carrying mutations in this gene there is indication not to
perform pallidal surgery for dystonia.

Acquired dystonia syndromes can also improve with GPi
DBS. The most impressive outcomes have been reported in
patients with tardive dystonia, where motor features and disabil-
ity have been reported to reach an 85% improvement."*"> In
patients with dystonic cerebral palsy, instead, there is a significant
variability of outcomes, with a maximum improvement abutting
49%.'° Figure 1 provides a summary view of the average
reported improvements in inherited and acquired dystonia syn-
dromes following GPi DBS.

Dyskinetic storm (or status dystonicus) is a rare, potentially
life-threatening movement disorder characterized by the devel-
opment of increasingly frequent or continuous severe episodes of
generalized dystonic spasms that require emergency in-hospital
management.'” The term dyskinetic indicates that these patients
may have a combination of dystonia, chorea, and other involun-
tary movements. Few years after the introduction of GPi DBS
for DYT1 dystonia, the same approach has been used in patients
with severe generalized inherited dystonia syndromes who had
developed dystonic/dyskinetic storms.'® GPi DBS has proven
efficacious and has become a first-line approach in patients with
dyskinetic/dystonic storms of different etiologies, such as ceroid
lypofuscinosis, GCH1 or PANK2 mutations, methylmalonic
acidemia, cerebral palsy, N-methyl-D-aspartate receptor encepha-
litis, and so on. In these cases, assessment of outcome is not based
on dystonia rating scales but, rather, on the number and duration
of dyskinetic spells at baseline and after implant.* These data are
therefore difficult to compare with those collected in patients
with other dystonia syndromes. Furthermore, most reports on
dyskinetic/dystonic storms are single cases or small series that are
difficult to arrange into a coherent set to compare different indi-
cations. Overall, GPi DBS is convincingly efficacious and consid-
ered to provide a treatment solution to this medical emergency.

Continuing observations are needed, however, as it has been
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FIG 1. Schematic representation of improvement caused by GPi DBS in inherited and acquired dystonia syndromes. Lower efficacy is
positioned toward the arrow tail and higher efficacy toward the arrowhead. No efficacy is reported in ATPIA3 (DYT12) dystonia. Color
legend: Blue, inherited dystonia syndromes; green, acquired syndromes. DBS, deep brain stimulation; GPi, globus pallidus internus.

shown that dyskinetic storms can still occur in patients with a
functioning GPi DBS implant. '

DBS was originally restricted to severe cases of dystonia, usu-
ally with early onset and a defined etiology. Recently, this treat-
ment option was extended to idiopathic focal or segmental cases
that usually have adult onset. Cervical dystonia is the most com-
mon form of adult-onset idiopathic focal or segmental dystonia.
The first-line treatment here is BoNT; GPi DBS provides a
second-line offering.® A short double-blind sham-controlled trial
first demonstrated efficacy of GPi DBS in cervical dystonia
patients who had discontinued BoNT treatment.*’ Efficacy of
GPi DBS was also reported in patients with segmental cranial
dystonia (Meige syndrome)>' and in other adult-onset idiopathic
dystonias. Overall, these data were considered of insufficient
quality by a recent Cochrane review,” and new higher quality
publications are warranted.

Knowledge on the indications for GPi DBS in dystonia
syndromes is expanding, and a significant new source of infor-
mation is provided by reports on single rare dystonia syn-
dromes, such as SERAC1 and ADCY5 mutations in this
issue.” This scattered information needs to be assembled into
consistent and comprehensive knowledge that will clarify spe-
cific indications and predictors of outcome for the variety of
dystonia syndromes.
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