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dvances in deep brain stimulation (DBS) in relation to neuroimaging techniques and with

intraoperative electrophysiological microrecordings and stimulations have replaced ablative
procedures for medication-refractory movement disorders such as Parkinson’s disease, dystonia,
and essential tremor. DBS is an effective surgical treatment for these conditions and is now being
extended to psychiatric diseases such as obsessive-compulsive disorder, depression, and
addiction. Despite the proven clinical improvement by DBS, its precise mechanism of action re-
mains unclear. Clinical improvement depends on the selection of the appropriate patients and the
precise implantation of the stimulation electrodes, which is based on careful stereotactic targeting
and extensive electrophysiological monitoring of the target area. Further studies are being
performed to better understand the mechanism of action and identify new anatomical targets and
clinical applications of DBS. We briefly introduce the surgical procedure and current clinical
applications of DBS in this review.
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Figure 1. Anatomical targeting (A) and microelectrode recordings (B) of the ventrointerme-
dius (Vim) nucleus. Vci, ventrocaudalis internus; Vop, ventrooralis posterior.
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Figure 2. Implanted pulse generator (A) and electrode (B) (cour
tesy of Medtronic).

B

Figure 3. Postoperative X-ray showing placement of the electrodes

(A) and pulse generators (B).
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Figure 4. Postoperative magnetic resonance imaging showing
implantation of the electrodes. (A) Essential tremor
(ventrolateral intermedius), (B) Parkinson disease (sub-
thalamic nucleus), (C) dystonia (globus pallidus inter
nus), and (D) obsessive-compulsive disorder (nucleus
accumbens).
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Table 1. Targets of deep brain stimulation for the treatment of vari-
ous disorders

Clinical applications Proportion (%)

Thalamus (Vim)
STN, GPi

Tremor

Parkinson disease

Dystonia GPi, Thalamus (Vim)

Obsessive-compulsive NAcc, VC/VS, STN, ALIC, ITP
disorder

Depression Cingulum, VS, STN, GPi, ITR

NAc, ALIC

Aggressive behavior Hypothalamus

Cluster headache Hypothalamus

Chronic pain Thalamus (VPL/VPM, Vc),
PAG/PVG

Epilepsy Thalamus (CM/pf, AN), ICN,
STN, hippocampus

Obesity/addictions NAc

Fornix/hypothalamus,
entorhinal cortex

Alzheimer disease/memory

Vim, ventrolateral intermedius; STN, subthalamic nucleus; GPi, glo-
bus pallidus internus; NAc, nucleus accumbens; VCNS, ventral
capsule/ventral striatum; ALIC, anterior limb internal capsule; ITR
inferior thalamic peduncle; VPL/VPM, ventral posterolateral/ventro-
posteromedial; Vc, ventralis caudalis; PAG/PVG, periaqueductal
gray/periventricular gray; CM/pf, centromedian/parafascicularis; AN,
anterior nucleus; ICN, inferior caudate nucleus.
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