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CLINICAL/SCIENTIFIC NOTES
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Deep brain stimulation (DBS) is an eﬀective and established treatment for movement disorders, as well as an emerging treatment for psychiatric disorders. Outcome is inﬂuenced by
many factors, including patient selection, electrode placement, stimulation parameters, hardware issues, oral medication adjustments, disease progression, and comorbidities. We present
another potential complication following DBS surgery that is clinically important and probably
underreported—the onset of a new functional movement disorder. In each of the 4 cases
described (all of whom were treated at Toronto Western Hospital over a 15-year period), the
correct diagnosis led to diagnostic counseling including demonstration of the presence and
signiﬁcance of positive functional signs to the patient. Patient 4 also had a short course of
physiotherapy. Resolution of functional symptoms occurred within 3 months in all cases.

Case series
Patient 1
A 51-year-old woman with Parkinson disease (PD) underwent staged bilateral pallidotomy 10
years after disease onset due to severe levodopa-induced dyskinesias. Eight years later, bilateral
DBS of the subthalamic nucleus (STN) was performed due to the re-emergence of disabling
motor ﬂuctuations, which were successfully treated. Comorbid anxiety and social phobia
predated the DBS surgery. The early postoperative management was complicated by the
sudden onset of functional kicking out of the right leg triggered by the act of sitting down (video
1, links.lww.com/WNL/A453).
Patient 2
A 67-year-old woman with PD underwent bilateral STN DBS 9 years after disease onset due to
severe motor ﬂuctuations and oﬀ-state dystonia. There was a 50% improvement in Uniﬁed
Parkinson’s Disease Rating Scale part III score. Ongoing right upper limb rest tremor and right
foot dystonia improved with increasing simulation voltage and botulinum toxin, respectively.
On multiple occasions, she mentioned that her family had left her alone after surgery. She
subsequently developed a new functional right leg tremor that was variable, distractible, and
more evident when she was under the false impression that the stimulation had been switched
oﬀ (video 2, links.lww.com/WNL/A454).
Patient 3
A 21-year-old woman with generalized dystonia due to neonatal hypoxic brain injury underwent bilateral DBS of the globus pallidus pars interna (GPi). Comorbid anxiety and
emotional lability predated the DBS surgery. Burke-Fahn-Marsden Dystonia Rating Scale
severity/disability scores declined from 24.5/8 preoperatively to 11.5/5 at 12 months. One year
later, she became frustrated that she “would never be normal.” She acutely developed functional
ﬂexion-extension movements of the right wrist and ﬁngers that were distractible and suggestible
(video 3, links.lww.com/WNL/A455).
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Patient 4
A 37-year-old man underwent bilateral DBS of the subcallosal
cingulate gyrus (Cg25) for treatment-resistant depression as
part of an experimental trial.1 Subsequent to this and other pilot
studies, a larger randomized trial reported no signiﬁcant antidepressant eﬃcacy of Cg25 stimulation during the doubleblind, sham-controlled phase.2 His clinical course was complicated by the need for system reimplantation at 1 and 10 years
due to hardware infection; however, on each occasion, his
depressive symptoms improved signiﬁcantly after surgery. He
had comorbid chronic whole body pain. After the second implant, he began to complain of functional leg weakness, balance
impairment, and tremor (that was variable in frequency and
distractible) in the absence of depressive symptoms (video 4,
links.lww.com/WNL/A456).

Discussion
Functional diagnoses are a contraindication for DBS, but
some patients have undergone an operation as a result of
misdiagnosis and this is a recognized cause of surgical failure.3
In this article, we describe 4 patients in whom functional
movement disorders arose only after successful DBS for various conditions (table e-1, links.lww.com/WNL/A452),
a situation resembling the appearance of nonepileptic attacks
in patients following epilepsy surgery.4 Patients frequently
struggle to psychologically adapt to the rapid improvement in
their function and health after DBS surgery.5,6 This diﬃculty
in renouncing the sick role could potentially contribute to the
development of functional symptoms, although the delayed
symptom onset following DBS implantation in some of our
patients may point to other factors being involved (such as
unmet expectations, comorbid psychiatric problems, medication reduction, altered body image, and direct stimulation
eﬀects on limbic or other pathways). In the rare cases of
suicide following DBS—which some but not all studies have
suggested may be more common than in the general
population—some of these factors may also be contributory.
Functional movement disorders arising after DBS have previously been reported in single patients with essential tremor7
and Tourette syndrome.8 Functional movement disorders
should be considered as a potential cause of poor DBS outcome and are likely to be underrecognized, although further
studies involving other high volume DBS centers should be
done to substantiate this. In keeping with the existing literature, our case series supports the view that early recognition of
functional motor disorders increases the likelihood of a good
recovery.9 It also reinforces the idea that a functional disorder
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can emerge at any time and that surgical procedures have the
potential to blind the clinician to their occurrence.
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