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D
eep brain stimulation (DBS) is an advanced surgical 
treatment that is indicated mainly for three move-
ment disorders: Parkinson’s disease, dystonia, and 
essential tremor, although there is also a human 

device exception (HDE), for obsessive-compulsive disorder. 
The rationale for the use of deep brain stimulation is based 

on the inability of medical treatment in many cases to satisfy 
the needs of these patients, though it can be different for dif-
ferent diseases. Particularly in Parkinson’s disease, we can be 
very successful for several years pharmacologially controling 
the motor symptoms, the tremor, rigidity, and bradykinesia 
of our patients, But after a number of years the effectiveness 
of medication like levodopa or dopaminergic medication 
can literally fade. It can also be complicated by a number of 
problems like fluctuations of the response to levodopa or dys-
kinesias. And in these cases, if the patient has now developed 
cognitive decline or other problems that would contraindi-
cate surgery, deep brain stimulation becomes sometimes a 
miraculous remedy for their problems. 

The problems that we have to face in the short-term with 
DBS therapy are mainly the setting of the appropriate stimu-
lation parameters. Implanting these electrodes either in the 
subthalamic nucleus or the globus pallidus is not enough to 
obtain the control of Parkinson’s symptoms. We have to train 
physicians and health care providers to properly program 
these devices to the actual settings that will benefit patients.

In the short-term we sometimes have to work hard to find 
exactly the electrical settings that will stop the tremor and will 
help these patients relieve their stiffness or their slowness of 
movements. This might take as little as a couple of hours or as 
long as three months, and it might take a few back and forths 
in the clinic for patients.

We have developed over the years some reliable paradigms. 
This entails going systematically through the settings that we 
already know work in the clinic, and if they don’t work,then we 
have to troubleshoot and come up with creative alternatives. 

Once we have found the right parameters and we have 
adjusted the medications accordingly, usually over a number 
of months, we don’t have to do many adjustments to these 
settings for a number of years in the best-case scenario. 

There is an intermediate time in which stimulation works 
pretty well and actually, as I like to tell my patients, turns 
the clock back for them to a time in which taking the medi-
cation was enough to relieve their symptoms. But over the 
long-term, sometimes we have to face other problems that 
may come up due to the progression of the disease, par-
ticularly for Parkinson’s disease and sometimes for essential 
tremor. Problems like speech difficulties or gait and balance 
abnormalities, and cognitive declines might complicate 
not necessarily the effect of DBS, but the quality of life of 
patients. In the case of dystonia, stimulation tends to hold 
its benefits longer in time. 

EXPECTATIONS
Managing expectations of patients who are good candi-

dates for DBS is also very important, because despite provid-
ing sometimes exceptional improvement for their symptoms, 
DBS is not a cure. It is not going to completely relieve all the 
symptoms of Parkinson’s disease and eliminate, for example, 
the need to take medications. This makes it extremely impor-
tant for the neurologist to go through the expected benefits, 
as well as the possible side effects and the possible complica-
tions that are associated with brain surgery, in order to make 
sure that expectations are reasonable. This allows us to avoid 
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the paradox of having a patient that dramatically improved 
their symptoms but is greatly disappointed because he or she 
is not completely cured of their disease. n 
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OBSESSIVE COMPULSIVE DISORDER
Evidence supports the use of DBS for patients with obsessive-

compulsive disorder (OCD) who don’t respond to other treat-
ments, but treating the 40 to 60 percent who continue to 
experience symptoms despite medication and psychotherapy 
can be tricky.

Based on new findings in the October issue of Neurosurgery, 
two specific bilateral DBS techniques are recommended for treat-
ment of carefully selected patients with OCD. The Congress of 
Neurological Surgeons (CNS) and the American Association of 
Neurological Surgeons have endorsed the new clinical practice 
guideline. 

The group behind the guidelines was tasked with analyzing 
the supporting evidence and developing an initial clinical practice 
guideline for the use of DBS for patients with OCD. Out of more 
than 350 papers, the reviewers identified seven high-quality studies 
evaluating DBS for OCD.

Based on that evidence, they conclude that bilateral stimulation 
of two brain targets—the subthalamic nucleus and the nucleus 
accumbens—can be regarded as effective treatments for OCD. In 
controlled clinical trials, both techniques improved OCD symp-
toms by around 30 percent on a standard rating scale.

That evidence forms the basis for clinical guidelines to say that 
bilateral DBS is a “reasonable therapeutic option” for patients with 
severe OCD that does not respond to other treatments. The 
guideline also notes that there is “insufficient evidence” supporting 
the use of any type of unilateral DBS target for OCD.

One potential limitation of the findings is that because most 
patients respond to medical treatment, studies of this highly spe-
cialized treatment typically include only small numbers of patients.

TOURETTE SYNDROME
A study published online September 23 in Neuromodulation 

found bilateral centromedian-parafascicular thalamic DBS for medi-
cally refractory Tourette Syndrome (TS) shows promise for treat-
ment of medically refractory TS without marked neuropsychologi-
cal morbidity. Also, the authors found, symptoms of depression 
and anxiety improved.

Five male patients, who were disabled by tics, with a tic frequen-
cy of 50-80 per minute before surgery underwent DBS surgery for 
medically refractory TS. At baseline, subjects’ cognitive function was 
generally average, although mild deficits in sequencing and verbal 
fluency were present, as were clinically mild obsessive-compulsive 
symptoms. At three months of continuous DBS (five months after 

implantation), three of five participants had clinical reductions in 
motor and sonic tics. Cognitive scores generally remained stable, 
but declines of moderate to large effect size in verbal fluency, visual 
immediate memory, and reaction time were observed. In addition 
to the reduction in symptoms of depression and anxiety, fewer 
obsessions and compulsions were reported after three months of 
continuous high-frequency DBS.

DEPRESSION
An exploratory meta-analysis on DBS in treatment-resistant 

depression concluded that their preliminary findings suggest the 
procedure may be 71 percent more effective than sham treat-
ments. Published online September 18 in Acta Neuropsychiatrica, 
the stimulated brain regions included subgenual cingulate, capsular 
interna, nucleus accumbens, and medial forebrain bundle, while 
expert opinion plus random number software was used to gener-
ate hypothetical values for sham responding.

“Expressing these findings as patients-needed-to 
treat, deep brain electrical stimulation is required by 2.9 patients 
with long-term treatment-resistant depression in order for one of 
them to benefit,” the authors wrote.

PAIN 
Subthalamic nucleus deep brain stimulation (STN-DBS) 

decreased pain after surgery, but had different effects in different 
types of PD-related pain, according to research published online 
September 12 in Neurology. 

The study authors sought to evaluate STN-DBS on the dif-
ferent characteristics of pain and other nonmotor symptoms 
(NMS) in patients with Parkinson disease in 41 patients with PD 
and refractory motor symptoms, who were evaluated before and 
one year after surgery.

The prevalence of pain changed from 70 percent to 21 per-
cent after surgery. Patients also experienced significant improve-
ments in pain intensity, NMS, and quality of life after STN-DBS 
(p < 0.05). Dystonic and musculoskeletal pain responded well 
to DBS, while central pain and neuropathic pain were not 
influenced by surgery. The authors said there was a strong cor-
relation between the change in pain intensity and the improve-
ment in quality of life (r = 0.708, p < 0.005), but no correlation 
was found between pain improvement and preoperative 
response to levodopa or motor improvement during stimula-
tion (r = 0.247, p = 0.197 and r = 0.249, p = 0.193, respectively) 
or with changes in other NMS.
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