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(continued on the next page)

■  Patient with Parkinson’s 
disease who is responsive 
to levodopa treatment but 
medication effect is not 
lasting long enough or leads 
to intolerable side effects 

■  Patient with a medication-
resistant tremor or a  
disabling dyskinesia

■  Patient who doesn’t meet 
clinical criteria for dementia

■  Patient with social support

?Who is a good  
candidate for DBS

Deep Brain 
Stimulation 

Since 2007, USC Neurosciences has treated more than 
500 patients using deep brain stimulation (DBS) and 
is currently treating more than 100 patients with DBS. 
Patients with Parkinson’s disease (PD), essential tremor, 
dystonia or obsessive-compulsive disorder are potential 
candidates for DBS.3,4 Surgeons affiliated with USC 
Neurosciences are also performing DBS implantation at 
Children’s Hospital Los Angeles for children with primary 
and secondary generalized dystonia. 

The comprehensive DBS program at USC coordinates 
the involvement of neurology, neurosurgery, 
neurophysiology, psychiatry, psychology, physical 
therapy and neuroradiology to provide patients with 
state-of-the-art treatment. The team of clinicians holds 
regular DBS meetings to discuss patient cases and 
come to a consensus on a treatment plan.

Patients who are potential candidates for DBS undergo 
a very thorough preimplantation screening to ensure 
that they will tolerate the procedure, likely do well 
afterward and respond to the stimulation. The screening 
includes neuropsychological testing, psychological 
evaluation, evaluation by a social worker, evaluation by 
a neurosurgeon and magnetic resonance imaging. In 
addition, patients with PD are examined and observed 
when they are off their usual medications for PD. 

http://neuro.keckmedicine.org/treatments-services/deep-brain-stimulation-center/
http://www.neurology.org/content/66/7/983.full
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3076937/


KECKZINE USC Neurosciences

USC Neurosciences will work with patients who are 
otherwise good candidates for DBS to improve their 
social support that is available after surgery. Patients 
who are deemed not appropriate candidates for DBS 
can be managed with several therapies, including 
medication and physical therapy (see article above).

During the implantation procedure, the patient is  
sedated but awake, giving them the ability to provide 
ample feedback to the neurosurgical team about their 
state and the electrode placement (Figure 3). 
 
At Keck Medical Center of USC, neurosurgeons use a 
frame-based stereotaxis to perform a small craniotomy 
and MRI-guided placement of the electrodes. 

Before placing the electrodes, the surgical 
neurophysiology team maps the intended DBS target 
using microelectrodes. DBS electrodes can be placed 
in the subthalamic nucleus, thalamus or globus 
pallidus, depending on the condition being treated 
and the patient’s anatomy and function. Intraoperative 
testing is performed on the DBS electrodes to ensure 
minimal side effects of the stimulation. 

After the implantation is complete, patients receive 
comprehensive evaluations and management. 
Patients attend multiple clinic visits at which clinicians 
finely tune the neurostimulator programming. 
Medication will also be adjusted as necessary. Once 
the programming and medication are stable, each 
patient returns to Keck Medical Center of USC for two 
to three visits per year to monitor the stimulation and 
the patient’s condition.

Patients treated with DBS can attend a monthly DBS  
support group at which a clinician presents educational 
information on a variety of topics. Each meeting of the 
support group allots time for patients and clinicians 
to discuss any DBS issues with the group. Potential 
candidates for DBS can attend this support group to 
hear from others who have been implanted. 

Patient outcomes from DBS treatment at USC 
Neurosciences are encouraging. Examination of DBS 
cases revealed that intraoperative microelectrode 
testing is vital to correctly place the DBS electrodes.5 
Intraoperative DBS lead programming ensures a higher 
success rate of intraoperative targeting.6 Surveys of 

Deep brain stimulation (continued)

These implanted devices use carefully programmed electrical 
impulses to reduce the physical symptoms of Parkinson’s disease 

and essential tremor. Most patients have either PD or ET and only one 
battery pack, however patients diagnosed with both diseases may 
have two implanted devices with wires on either side of the head. 

DBS Leads—Thin insulated wires are inserted into the brain  
through small holes in the skull. 

Extension Wires—The wires are threaded under skin and down the  
side of the head and neck, and connected to the battery pack.

Battery Pack—This pacemaker-like device is implanted near the clavicle and 
sends pulses to targeted structures within the brain to help control  

tremors and other abnormal movements caused by the diseases in the body. 
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http://neuro.keckmedicine.org/
http://www.keckmedicine.org/
http://neuro.keckmedicine.org/treatments-services/intraoperative-neurophysiological-monitoring-program/
http://neuro.keckmedicine.org/treatments-services/deep-brain-stimulation-center/
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patients treated with DBS at Keck Medical Center  
of USC indicate that they were generally satisfied with 
the results of DBS.7,8 

We maintain an active research program in DBS. 
Currently, we are studying the validity and utility 
of microelectrode recording during DBS electrode 
placement in patients with Parkinson’s disease 
or essential tremor. We are also studying patient 
expectations in candidates for deep brain stimulation 
to determine how we can improve patient care 
knowing pre-operative expectations. ■

Figure 3 - Photo of a patient undergoing DBS electrode 
implantation. The surgical neurophysiology team asks the 
patient to touch the physician’s finger in order to test the 
electrode placement.
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