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Globus pallidus internus deep brain stimulation (GPi-DBS) is an
effective treatment for dystonia. Yet, the outcome of GPi-DBS
is variable in monogenic dystonia: optimal responses are com-
monly reported for DYT-TOR1A and -SGCE, a significant
benefit is also recognized for DYT-GNAL, -KMT2B, -PANK2,
-TAF1, and -THAP1, while the effect of GPi-DBS remains
uncertain for rarer forms.1–3

In this context, dystonia associated with monogenic
mitochondriopathies constitutes a challenging field characterized
by significant genetic heterogeneity and complex clinical pic-
tures.4 GPi-DBS implantation is approached very carefully in this
cohort for several reasons: basal ganglia, including GPi, are par-
ticularly susceptible to mitochondrial dysfunction5; systemic dis-
turbances classically associated with mitochondrial diseases may
interfere with neuroimaging and surgery (eg, cochlear implants
for sensorineural deafness); intellectual disability or young age
often contraindicate awake surgery; common anesthetics like
propofol suppress mitochondrial activity, potentially causing
harm.6

A rare form of dystonia lacking solid evidence on GPi-DBS is
caused by biallelic SERAC1 variants. SERAC1-related disease
is a mitochondriopathy encompassing a wide phenotypic spec-
trum, ranging from severe infantile-onset Leigh-like syndromes
(ie, 3-methylglutaconic aciduria with deafness, encephalopathy,
and Leigh-like syndrome—MEGDEL) to the recently described
adult-onset dystonia-parkinsonism.7–9 Typically, SERAC1-
related dystonia involves cranio-cervical districts, manifesting
with dysarthria, dysphagia, repetitive tongue protrusion, and
excessive drooling.7

Here we report a patient with SERAC1-related dystonia
treated with GPi-DBS. The proband, whose genetic and clinical
features are detailed in reference,9 is a 56-year-old female carry-
ing the homozygous c.1231C>T p.(Arg411Cys) variant. She

presented dystonia-parkinsonism with onset at 38 years, rep-
resenting one of the mildest SERAC1-related phenotypes
reported to date.9 After the diagnosis, the patient underwent sev-
eral therapeutic attempts: levodopa (up to 1000 mg/day), aman-
tadine, trihexyphenidyl, and tetrabenazine were administered
with poor response; onabotulinum toxin A (right splenius capitis
75 U, right levator scapulae 30 U, left platysma 20 U, upper
orbicularis oris 2.5 U, intrinsic muscles of the tongue 10 U), clo-
zapine (suspended due to neutropenia), and olanzapine offered a
relevant but partial clinical benefit (Video 1).

Thus, at the age of 55 years, the patient underwent DBS sur-
gery. The surgical procedure was performed under general anes-
thesia using the Leksell Vantage stereotactic system and the
Medtronic StealthStation S8, guided by 1.5 T brain MRI and
CT imaging (Fig. 1). The anterior commissure-posterior com-
missure (AC-PC) measured 23.2 mm. The optic tract was traced
and its lateral coordinate—identified on a coronal plane 2 mm
anterior to the midcommissural point—was selected as the lateral
coordinate for the trajectory targeting the GPi. Based on micro-
electrode recordings of GPi activity from 3 to 1 mm above the
target across all trajectories and absence of pyramidal effects after
macrostimulation up to 3 mA, two Medtronic® B3300542 direc-
tional leads were implanted bilaterally. The lead tips were posi-
tioned 1 mm above the target along the central track and
connected to the Medtronic Percept PC neurostimulator. Based
on the planned coordinates and final electrode placement, the
stimulation site was estimated to lie 2–3 mm anterior and 22 mm
lateral at the AC-PC plane (Video 2). Two months later, stimu-
lation was progressively initiated reaching the following setting at
6 months follow-up: right GPi 10-C+ 3.2 mA, 90 μs, 110 Hz;
left GPi 2-C+ 3.2 mA, 90 μs, 110 Hz.

The patient exhibited a remarkable improvement with GPi-
DBS: speech, though still dysarthric, became eventually
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comprehensible; jaw tremor and tongue protrusion improved
significantly; cervical posture appeared stable, yet with resolution
of the chronic pain; bradykinesia as well as rest and action tremor
almost disappeared in right upper limb and became milder in left
upper limb; repetitive actions execution became more fluent
(Video 3). No dysphagia could be detected at instrumental eval-
uation. No neuropsychological abnormalities were detected
besides a mild attentional deficit.

Clinical response to GPi-DBS has been quantitatively evalu-
ated with the Movement Disorders Society Unified Dystonia

Rating Scale (40 ! 19), the Movement Disorders Society
Global Dystonia Severity Scale (35 ! 13), the Burke-
Fahn-Marsden Movement Scale (41 ! 21) – Supplementary File
S1. Health-related Quality of Life Instrument with 20 items
(HINT-20) total transformed score improved from 60/100 to
85/100.

The resolution of dysphagia allowed the resumption of an
adequate oral intake leading to weight gain from 56 to 75 kg
(BMI 20.1 ! 26.9 kg/m2) in 6 months, therefore feeding
through percutaneous endoscopic gastrostomy was suspended. As

VIDEO 1. Neurological examination before DBS implantation.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.70332

FIG 1. Brain MRI and CT after bilateral GPi-DBS implantation.

VIDEO 2. Neurological examination after DBS implantation, off
stimulation.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.70332

2 MOVEMENT DISORDERS CLINICAL PRACTICE 2025. doi: 10.1002/mdc3.70332

LETTER: NEUROMODULATION GPi-DBS FOR SERAC1-RELATED DYSTONIA

 23301619, 0, D
ow

nloaded from
 https://m

ovem
entdisorders.onlinelibrary.w

iley.com
/doi/10.1002/m

dc3.70332 by U
niversita'D

egli Studi D
i M

ila, W
iley O

nline L
ibrary on [29/09/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://onlinelibrary.wiley.com/doi/10.1002/mdc3.70332
https://onlinelibrary.wiley.com/doi/10.1002/mdc3.70332
https://onlinelibrary.wiley.com/doi/10.1002/mdc3.70332
https://onlinelibrary.wiley.com/doi/10.1002/mdc3.70332


mild cervical dystonia persisted, onabotulinumtoxin A was
injected again in the right splenius capitis (75 U) and in the left
trapezius (25 U). The global motor and psychological improve-
ment allowed a gradual tapering of pharmacological therapy with
olanzapine.

To our knowledge, among the �70 reported cases of
SERAC1-related disease, only a 16-year-old girl with general-
ized dystonia, athetoid movements, and ataxia underwent GPi-
DBS with significant and enduring motor improvement.10

In conclusion, we report a patient with SERAC1-related
dystonia-parkinsonism who had a remarkable and persistent ben-
efit from bilateral GPi-DBS. Our case, along with the one
reported by Sharma et al, 202110 suggests that GPi-DBS can be a
valuable therapeutic option for this rare disease, especially for
patients with later onset and mild phenotype, emphasizing the
importance of SERAC1 screening in patients with dystonia.
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Supporting Information
Supporting information may be found in the online version of
this article.
File S1. Tables displaying detailed motor scales before and after
DBS surgery.
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