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Deep Brain Stimulation for Movement
Disorders

Deep Brain Stimulation for Movement Disorders involves the implantation of electrodes in specific
brain regions to deliver electrical impulses that modulate abnormal neuronal activity. These impulses
are controlled by a pacemaker-like device implanted subcutaneously, usually in the chest.

2. Indications The most common movement disorders treated with DBS include:
Deep Brain Stimulation for Parkinson’s Disease (PD):

Reduces tremor, rigidity, bradykinesia, and dyskinesias.

Best for patients with motor fluctuations and medication-refractory tremor.
Deep Brain Stimulation for Essential Tremor (ET):

Significantly reduces action and postural tremor.

Ideal for those unresponsive to beta-blockers or primidone.

Deep Brain Stimulation for Dystonia:

Particularly effective for primary generalized and segmental dystonias.

Results can be delayed (weeks to months post-op).

Deep Brain Stimulation for Tourette’s Syndrome (experimental/selected cases):
Used in severe, treatment-refractory cases.

Other emerging indications: Huntington’s disease, cerebellar tremor, post-stroke tremor (under
investigation).

3. Target Areas Depending on the disorder, electrodes are placed in different brain nuclei:
Subthalamic Nucleus (STN): Common in Parkinson's disease.

Globus Pallidus internus (GPi): Used in PD and dystonia.

Ventral Intermediate Nucleus of the Thalamus (VIM): Target for essential tremor.
Centromedian-Parafascicular complex (CM-Pf): For Tourette’s (investigational).

4. Mechanism of Action DBS is thought to:

Normalize aberrant oscillatory activity.

Disrupt pathological firing patterns in basal ganglia-cortical circuits.

Modulate neurotransmitter release (e.g., GABA, glutamate).
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Influence neuroplasticity.

It's important to note that DBS does not destroy tissue (as opposed to lesioning techniques like
thalamotomy or pallidotomy), making it adjustable and reversible.

5. Surgical Procedure Pre-op imaging: MRI/CT for planning.
Stereotactic surgery with microelectrode recording and intraoperative testing.

Post-op programming: Begins 2-4 weeks after surgery, often requiring multiple sessions to optimize
parameters.

6. Outcomes Parkinson’s Disease: ~60-70% improvement in motor scores (UPDRS).
Essential Tremor: ~80% tremor reduction.

Dystonia: Variable; often delayed improvement.

7. Risks and Complications Surgical risks: Hemorrhage, infection, hardware malfunction.
Stimulation-related: Speech problems, balance issues, mood changes.
Cognitive/psychiatric: Some risk of worsening depression or apathy, particularly in STN-DBS.

8. Advances and Research Adaptive DBS (aDBS): Real-time modulation based on brain activity
biomarkers.

Directional leads: More precise stimulation with fewer side effects.

Closed-loop systems: Dynamic adjustment of stimulation based on symptom fluctuation.
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