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Ventral Tegmental Area deep brain
stimulation

Instant noninvasive near-infrared deep brain stimulation using optoelectronic nanoparticles
without genetic modification
Deconstructing a common pathway concept for Deep Brain Stimulation in the case of
Obsessive-Compulsive Disorder
Opioid reward and deep brain stimulation of the lateral hypothalamic area
Amphetamine Injection into the Nucleus Accumbens and Electrical Stimulation of the Ventral
Tegmental Area in Rats After Novelty Test-Behavioral and Neurochemical Correlates
Deep brain stimulation for chronic refractory cluster headache: A case series about long-term
outcomes and connectivity analysis
Joint Anatomical, Histological, and Imaging Investigation of the Midbrain Target Region for
Superolateral Medial Forebrain Bundle Deep Brain Stimulation
Ventral tegmental area deep brain stimulation reverses ethanol-induced dopamine increase in
the rat nucleus accumbens
Magnetoelectric nanodiscs enable wireless transgene-free neuromodulation

The Ventral Tegmental Area (VTA) is a promising target for Deep Brain Stimulation (DBS) in the
management of refractory chronic cluster headaches (CCH). This region is part of the brain's reward
system and pain modulation pathways.

Rationale

The VTA is involved in:
Pain perception and nociceptive processing.
Modulating reward circuits that can influence the affective components of pain.

It offers a unique mechanism of action compared to other DBS targets, such as the posterior
hypothalamus.

Indications

Patients with chronic cluster headaches (CCH) unresponsive to:
Standard medical treatments (e.g., triptans, CGRP inhibitors, verapamil).
Other neuromodulation therapies (e.g., occipital nerve stimulation, posterior
hypothalamus DBS).

Those who are medically stable and suitable for surgical intervention.
Severe, disabling headache attacks with significant quality-of-life impairment.

Ventral Tegmental Area deep brain stimulation for cluster headache

Procedure

Target Localization:
The VTA is identified using MRI and stereotactic techniques.
Precise targeting is crucial due to its proximity to other midbrain structures.
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Electrode Implantation:
Electrodes are implanted bilaterally or unilaterally depending on patient-specific factors.
Stimulation parameters are adjusted postoperatively.

Stimulation Parameters

Frequency: 130–160 Hz.
Pulse Width: 60–90 μs.
Amplitude: 2–4 V (adjusted to minimize side effects and maximize efficacy).

Efficacy

Emerging evidence shows that VTA DBS can:
Significantly reduce headache frequency and severity.
Improve patients’ quality of life.

Studies report a subset of patients achieving long-term pain relief with VTA DBS.

Side Effects

Possible side effects include:
Mood alterations (e.g., euphoria, depression).
Autonomic disturbances.
Transient dizziness or gait instability.

Side effects are generally manageable with parameter adjustments.

Advantages

May benefit patients who do not respond to posterior hypothalamus stimulation.
Targets a different pain modulation pathway, offering an alternative mechanism.

Limitations

Limited clinical data compared to posterior hypothalamus DBS.
Requires further studies to establish standardized protocols and long-term outcomes.

Conclusion

VTA DBS is a novel and promising approach for treating refractory chronic cluster headaches. It offers
a complementary mechanism to traditional DBS targets, particularly in patients who fail to respond to
posterior hypothalamus stimulation. However, its use should be reserved for experienced centers as
part of a multidisciplinary approach.
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