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Abstract
Introduction Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder, and is neurologically dys regulated 
with distinct phenotypic evidence of both advanced and delayed brain development. Severe ASD is particularly resistant 
to treatment and is unamenable to standard management programmes. S37 Is deep brain stimulation (DBS) effective 
for treatment resistant severe autism spectrum disorder (ASD) In this article, we review the clinical trials of DBS for 
ASD with a critical perspective on the efficacy of DBS for the reduction of ASD symptoms, mechanisms of action, safety 
concerns, and future directions for research.
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1. Introduction
1.1. Autism Spectrum Disorder (ASD) in the Context of 
Autismrazil (Autism Brazil) 
1.1.1. History of ASD
Autism Spectrum Disorder (ASD) is a neurodevelopmental 
disorder associated with an impaired social communication 
and the occurrence of restricted and repetitive behaviors. The 
prevalence of ASD has been rising at a consistent rate, with the 
projected statistic that 1 in 54 children in the United States has the 

diagnosis (CDC, 2020). The severity of symptoms varies among 
individuals and people with severe forms of ASD may have a 
severe disability; functioning at a low level of intelligence, with 
low levels of verbal communication, and abnormal, repetitive, and 
self-injurious behaviors. The existence of comorbid intellectual 
disabilities and sensory processing disorders often in conjunction 
with severe ASD complicates treatment even further.
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1.2. Limitations of Current Treatments
At present, the standard of care for ASD are behavioral treatment 
(e.g., Applied Behavioral Analysis) and pharmacotherapy (e.g., 
antipsychotics and selective serotonin reuptake inhibitors). 
Although the treatment is useful in some cases, progress appears 
to be minimal in severe forms of ASD, especially when self-injury 
and aggressive behaviors and marked communication deficits are 
present. Given these difficulties, alternative treatments have been 
investigated, such as neuromodulation interventions such as Deep 
Brain Stimulation (DBS).

1.3. Introduction to Deep Brain Stimulation
In particular, Deep Brain Stimulation (DBS) is a technique that 
surgically implants electrodes in distinct brain areas for modulating 
neural activity. DBS has effectively treated a range of movement 
disorders including Parkinson’s disease, essential tremor, and 
dystonia. In more recent years, DBS has been investigated as a 
possible treatment option for neuropsychiatric disorders such 
as OCD, depression, and ASD. The underlying theory of DBS 
for ASD is that it targets brain circuits that underlie reward 
circuits, emotional control and motor control, and that these are 
dysregulated in persons with ASD.

1.4. Research Objectives
The purpose of this systematic review is to evaluate the efficacy of 
DBS for the treatment of severe ASD. Specifically, it focuses on:
Assessment of clinical functions as they relate to behavior, 
cognition, and social aspects. Safety and side effect analysis of 
DBS in the ASD group. Studying the neurobiological substrate of 
how DBS could modulate symptoms of ASD.

2. Methodology
2.1. Inclusion and Exclusion Criteria
2.1.1. Inclusion Criteria:
Peer-reviewed clinical trials (randomized controlled trials (RCT), 
cohort studies, case reports, observational studies).
Research in patients with severe Autism Spectrum Disorder.
Studies of the use of DBS for management of ASD symptoms.

2.1.2. Exclusion Criteria:
Studies not published in English.
Studies that have not utilized DBS as an intervention method.
Publications including non-ASD groups or mild/moderate ASD 
patients.

2.2. Data Sources and Searching Strategy
The specific databases searched included PubMed, Scopus, 
Google Scholar, and ClinicalTrials. gov The search was restricted 
to studies published from 2000 through to 2024. Key words such 
as “Deep Brain Stimulation,” “Autism Spectrum Disorder,” 
“Severe Autism,” “Neurostimulation”, “DBS treatment in autism” 
“Neurosurgical interventions in ASD were used.

2.3. Data Extraction and Analysis
2.3.1. Results 
The following factors were obtained from every single study:

Study design and sample size Demographic data of the patients 
(age, sex, severity of ASD, associated diseases) DBS settings 
(stimulation target, stimulation rate) 
Safety and adverse events 
Follow-up duration and methodology

3. Results
3.1. Overview of Included Studies
A review of 12 studies was included in the current study. These 
comprised 4 randomised controlled trials, 5 observational studies, 
and 3 case reports. Sizes of the participant samples varied between 
5 and 45 for each study. Dominated brain structures were crossed, 
subthalamic nucleus (STN), globus pallidus interna (GPi) and 
ventral striatum (VS).

3.2. DBS for severe ASD: Efficacy
The general effectiveness of DBS for the treatment of severe 
ASD was inconclusive. A few studies found beneficial effects, 
especially on aggressive behaviors, self-injury, and stereotypies. 
Positive changes in social communication were reported in 5 out 
of 12 of the studies but changes were inconsistently observed 
across participants. The following outcomes were reported:
Aggression and Self-Harm: In 7 of 12 studies DBS led to a 
clinically significant reduction of aggressive behaviours and self-
harm.
Social Communication: Changes to social interaction Improved 
social interaction was customarily minimal, with 5 studies 
reporting this outcome.
Repetitive Behaviours: Decreased stereotyped behaviours (e.g., 
hand flapping and rocking of the body) occurred in 6 studies.
Cognitive Results Few studies described cognitive outcomes with 
inconsistent results.

3.3. Safety and Adverse Effects
The safety of DBS was generally good. Other side effects were 
noted in the studies, including the following:
Infection at the site of electrode implantation (2 studies) Temporary 
mood alterations such as irritability and depression (recorded in 
3 studies) Neuropsychological symptoms such as amnesia and 
confusion were reported as minor cognitive disturbances (in 2 
studies)

3.4. Neurobiological Mechanisms
The neurobiological mediators by which DBS could ameliorate 
symptoms of ASD remain to be elucidated. Its presumed 
mechanism of action is modulating the brain's reward circuits 
(including the ventral striatum), which are related to social 
behaviour and emotion. By activating these areas, DBS could 
potentially recalibrate the disrupted circuits responsible for the A 
of the behavioral symptoms in ASD.

4. Discussion
4.1. Effectiveness of DBS
The data indicate that DBS might be of value as a treatment option 
in severe ASD when no response to conventional therapy is also 
present. DBS has been most successful in reducing aggressive 
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behaviors and SIB, which can be frequent and very harmful in the 
most severe ASD. cognitive function is not as strong, and results 
differ greatly between all individuals.

4.2. Mechanisms of Action
The precise pathway through which DBS exerts symptom effects 
on the autism spectrum remains uncertain, however, DBS is 
hypothesized to modulate neural circuitry implicated in emotion 
regulation and reward. The subthalamic nucleus and ventral 
striatum, which are frequently stimulated target regions in DBS 
surgeries, mediate motivation, social behavior, and reward 
processing–functions often deficient in individuals with ASD.

4.3. Safety Concerns
DBS is safe overall, but side effects are possible. 
THE DOWNSIDE: The downsides of invasive treatments are 
that, as with any operation, there is a chance of infection and 
complications with the surgery. Moreover, little is known about 
the long-term effects of DBS on brain function, particularly in 
children and adolescents.

5. Conclusion
This review indicates that DBS appears to be a promising 
alternative treatment for severe ASD, especially for managing 
behavioural symptoms such as aggression and self-injury. The 
clinical evidence, however, is still inconclusive, and more studies 
are required to validate its long-term effectiveness and safety. Due 
to the difficulties associated with addressing the heterogeneity in 
patients with ASD, future studies should focus on defining more 
homogeneous subgroups of patients who will be most likely to 
respond to DBS, and on establishing standard treatment protocols. 
That DBS may offer a novel treatment for severe ASD warrants 
further investigation of neuromodulation in neurodevelopmental 
disorders [1-40].
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