
Mini Review Open Access

Journal of DementiaJo
urn

al of Dementia

Pepijn, J Dement 2023, 7:4

J Dement, an open access journal Volume 7 • Issue 4 • 1000168

Deep Brain Stimulation’s Cognitive Safety in Refractory Psychiatric 
Disorders
Munckhof Pepijn*
Department of Pharmacology, the University of New South Wales, Netherlands

Abstract
Deep Brain Stimulation has emerged as a promising therapeutic approach for treating refractory psychiatric 

disorders, including major depressive disorder, obsessive-compulsive disorder, and treatment-resistant schizophrenia. 
While numerous studies have demonstrated the efficacy of DBS in ameliorating the symptoms of these conditions, 
concerns regarding its potential impact on cognitive functioning have been raised. This review aims to summarize and 
critically evaluate existing literature on the cognitive safety of DBS in refractory psychiatric disorders. The review explores 
the neurocognitive effects associated with various target regions, stimulation parameters, and patient characteristics. 
Moreover, it assesses the long-term cognitive outcomes and identifies potential factors that may contribute to cognitive 
changes post-DBS. The findings of this review have implications for clinicians and researchers involved in the use 
of DBS as a therapeutic intervention for refractory psychiatric disorders, highlighting the importance of considering 
cognitive safety in treatment planning and patient selection.
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Introduction
Deep Brain Stimulation is a revolutionary neurosurgical procedure 

that has shown remarkable potential in treating various neurological and 
psychiatric disorders, particularly those that have been unresponsive 
to traditional therapies. Over the past few decades, DBS has gained 
significant attention for its effectiveness in managing treatment-
resistant psychiatric conditions such as obsessive-compulsive disorder, 
major depressive disorder, and Tourette syndrome. While the clinical 
benefits of DBS in alleviating the symptoms of refractory psychiatric 
disorders are well-documented, concerns regarding its cognitive safety 
have emerged. This article explores the cognitive safety of DBS in treating 
refractory psychiatric disorders, the evidence supporting its efficacy, and 
the ongoing efforts to optimize this cutting-edge therapy [1]. This therapy 
has shown remarkable efficacy in conditions such as obsessive-compulsive 
disorder, major depressive disorder, and Tourette syndrome, significantly 
improving the quality of life for many patients. However, as with any 
innovative medical procedure, concerns regarding the cognitive safety 
of DBS have been raised. The brain’s intricate network of interconnected 
regions responsible for mood regulation, cognition, and emotions makes 
it challenging to predict the potential impact of stimulation accurately. 
As such, it becomes crucial to comprehensively evaluate the cognitive 
effects of DBS in refractory psychiatric disorders to balance the benefits 
of symptom alleviation against the potential cognitive risks [2].

Understanding deep brain stimulation

DBS involves the implantation of thin, insulated electrodes into 
specific brain regions responsible for regulating mood, behavior, and 
cognition. These electrodes are connected to a pulse generator, which 
delivers controlled electrical impulses to modulate the neural activity 
in targeted brain areas. By doing so, DBS can help normalize abnormal 
brain circuitry and alleviate the symptoms associated with psychiatric 
disorders.

Efficacy of DBS in refractory psychiatric disorders

Numerous clinical studies and case reports have demonstrated 
the potential of DBS in improving the quality of life for patients with 
refractory psychiatric disorders. Conditions like OCD, MDD, and 

Tourette syndrome have proven particularly responsive to DBS when 
other treatments have failed to provide relief [3].

Obsessive-compulsive disorder (OCD): Studies have shown 
significant reductions in OCD symptoms after DBS targeting the 
ventral capsule/ventral striatum or anterior limb of the internal 
capsule (ALIC). DBS has offered relief to individuals whose lives were 
previously impaired by obsessive thoughts and compulsive behaviors.

Major depressive disorder (MDD): DBS has been investigated 
as a treatment option for severe, treatment-resistant depression. 
Targets such as the subcallosal cingulate gyrus have shown promise in 
alleviating depressive symptoms and improving overall mood.

Tourette syndrome (TS): Patients with severe TS, characterized 
by uncontrollable motor and vocal tics, have experienced symptom 
improvement with DBS targeted at the globus pallidus internus or the 
thalamus [4].

Cognitive safety of DBS

While DBS has shown efficacy in managing psychiatric disorders, 
concerns regarding its impact on cognitive function have arisen. Given 
that the targeted brain regions are associated with mood regulation and 
cognitive processes, the potential for cognitive side effects is a subject 
of ongoing research.

Mood and emotional regulation: DBS can affect mood and 
emotional processing, although the results vary depending on the 
targeted brain region. In some cases, patients have reported mood 
improvements, while others have experienced emotional blunting or 
altered affect [5].
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Memory and cognition: Studies on DBS’s impact on memory and 
cognition have provided mixed results. The effects on memory largely 
depend on the targeted brain regions. For instance, DBS in the dorsolateral 
prefrontal cortex may cause working memory impairments, while 
stimulation in other regions may not have significant cognitive effects.

Executive functions: Executive functions, such as decision-making 
and problem-solving, may be influenced by DBS. Some patients have 
reported changes in their ability to plan and organize tasks, but the 
extent and nature of these effects remain variable and subject to further 
investigation.

Optimizing cognitive outcomes

Researchers are actively working to optimize the cognitive 
outcomes of DBS by refining the stimulation parameters, electrode 
placement, and patient selection criteria. By precisely targeting specific 
brain regions and adjusting the stimulation settings, clinicians aim to 
maximize therapeutic benefits while minimizing potential cognitive 
side effects [6].

Discussion
The cognitive safety of Deep Brain Stimulation in refractory 

psychiatric disorders is a topic of significant importance and ongoing 
research. While DBS has shown promise in providing relief for patients 
with treatment-resistant conditions like OCD, MDD, and Tourette 
syndrome, concerns about potential cognitive side effects have 
been raised. In this discussion, we will delve deeper into the current 
understanding of DBS’s cognitive impact, the factors influencing 
cognitive outcomes, and the measures taken to optimize its safety [7].

The complexity of brain circuitry: The brain is an intricate network 
of interconnected regions responsible for various cognitive functions, 
emotions, and behaviors. DBS involves stimulating specific brain areas, 
and it is essential to recognize that these regions often serve multiple 
functions. Therefore, altering neural activity in one area might lead to 
unintended effects on cognitive processes in other connected regions.

Variable cognitive outcomes: The cognitive effects of DBS are 
highly variable across individuals and depend on several factors, 
including the targeted brain region, stimulation parameters, and the 
patient’s unique neural architecture. As a result, some patients may 
experience improvements in mood and cognition, while others might 
encounter changes or impairments in certain cognitive functions.

Targeted brain regions: Different psychiatric disorders may require 
targeting distinct brain regions with DBS. For instance, the ventral 
capsule/ventral striatum and anterior limb of the internal capsule are 
common targets for OCD, while the subcallosal cingulate gyrus is 
often used for MDD. The selection of these targets can influence the 
occurrence and nature of cognitive side effects [8].

Mood and emotional regulation: DBS’s effects on mood and 
emotional processing are well-documented. Some patients experience 
mood improvements, which can positively impact cognitive functions. 
On the other hand, others might report emotional blunting, affecting 
their emotional experience and social interactions.

Memory and cognition: Studies examining DBS’s impact on 
memory and cognitive functions have produced mixed results. While 
some patients may experience working memory impairments due to 
stimulation in certain brain regions like the dorsolateral prefrontal 
cortex, other studies have not consistently demonstrated significant 
cognitive effects.

Individual differences: Each patient’s unique brain structure, 
neural pathways, and baseline cognitive abilities contribute to the 
diversity in cognitive outcomes following DBS. Factors such as age, 
disease duration, and the severity of the psychiatric disorder may also 
play a role [9].

Optimization strategies: Neuroscientists and clinicians are 
actively working to optimize DBS protocols to enhance its cognitive 
safety. Advances in neuroimaging techniques help identify brain areas 
more precisely, reducing the risk of stimulation in unintended regions. 
Moreover, refining stimulation parameters and adjusting the intensity 
of electrical impulses may mitigate cognitive side effects. Long-term 
Monitoring: Long-term follow-up and monitoring of patients who 
undergo DBS are crucial for assessing cognitive changes over time. This 
data is vital for understanding the sustainability of cognitive safety and 
detecting any potential late-onset effects [10].

Conclusion
Deep Brain Stimulation has emerged as a promising treatment 

option for individuals suffering from refractory psychiatric disorders. 
While its efficacy in alleviating symptoms is well-established, the 
cognitive safety of DBS remains a critical consideration. Ongoing 
research and advancements in neuroimaging and stimulation techniques 
hold the promise of refining this therapy further. As the field continues 
to evolve, it is essential for healthcare professionals to carefully evaluate 
each patient’s unique condition, weighing the potential cognitive risks 
against the potential benefits to ensure the best possible outcomes in 
the treatment of refractory psychiatric disorders.
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