BOX 30.5

DEEP BRAIN STIMULATION

Ablative neurosurgery has been used for treating movement disorders, epilepsy, and pain for over 80 years. In ablative procedures, a lesion is placed in the brain in order to disrupt a dysfunctional circuit. Ablative neurosurgery is still used, but increasingly deep brain stimulation (DBS) is replacing ablations to treat disorders associated with neural circuit dysfunction. This is particularly true for movement disorders related to basal ganglia dysfunction. 

The idea of treating neurologic disorders with chronic electrical stimulation emerged in the 1960s. By the 1990s, technological advances provided the possibility of a system that could be implanted with no external components that could provide continuous stimulation for years without battery replacement. DBS involves stereotaxic surgical placement of electrodes into specific brain targets, fixing the electrodes to the skull, passing the electrode wires under the skin and ultimately connecting to a pacemakerlike device that is implanted under the skin in the chest, back, or abdomen. The pacemaker device can be programmed telemetrically to deliver desired stimulation by adjusting voltage, pulse width, frequency, and electrode configuration. 

DBS was used initially for treating tremor associated with Essential Tremor or Parkinsondisease, with electrodes placed in the cerebellar-receiving thalamic nucleus (ventral intermediate nucleus; VIM). By the end of the 1990s, DBS was used increasingly for treating other symptoms of Parkinson disease including bradykinesia and rigidity (targets: STN or GPi) and for treating dystonia (target: GPi). DBS can be dramatically effective for these movement disorders. 

The mechanism by which DBS works is a subject of investigation. Although the effects are similar to the effect of ablation of the brain target in which the electrodes are placed, DBS does not appear to work simply by inactivating the target nucleus. In fact, there is evidence that DBS activates the efferent axons from that target. Regardless of the mechanism, there is no controversy regarding the efficacy of DBS for specific disorders. Investigations are under way to determine whether other neuropsychiatric disorders such as depression, OCD, and Tourette Syndrome, can be treated safely and effectively with DBS.
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