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ABSTRACT

Deep brain stimulation (DBS) has proven to be an effective treatment 
for neurologic disorders such as Parkinson’s disease, and is currently being 
investigated as a therapy for psychiatric diseases such as addiction, major 
depressive disorder, and obsessive compulsive disorder. In this commentary, 
we review and discuss the findings presented in the Letter to the Editor entitled 
“Attitudes towards treating addiction with deep brain stimulation,” written 
by Ali et al1. The survey presented in this Letter reported general approval 
for examining the effects of DBS on addictive disorders in a clinical trial, but 
highlighted critical areas of concern including informed consent, patient 
autonomy, appropriate medical practice, passing of clinical trial milestones, 
and implications on law enforcement.
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Introduction
Since the inception of its explorative use in the 1960s and 

subsequent approval by the U.S. Food and Drug Administration 
for tremor disorders in 2002, deep brain stimulation (DBS) has 
demonstrated tremendous therapeutic potential in a number of 
neurologic and psychiatric disorders2,3. DBS has expanded to a 
number of other conditions such as obsessive compulsive disorder, 
and is currently being studied in clinical trials for other neurologic 
and psychiatric disorders4. Most recently, DBS has emerged as 
a promising treatment option for addictive disorders5, which 
continues to be a major public health concern with loss of control 
over various substances and high relapse rates compounded by 
looming medical and associated socioeconomic costs6. Current 
treatments are few and suboptimal, thus necessitating a therapy 
that can directly intervene on neural circuits underlying addiction.

As an implantable brain interfacing device, DBS as a treatment 
for addictive disorders presents an alternative from available 
pharmacotherapy. A neurosurgical procedure is required to implant 
the DBS system to deliver electrical stimulation to an identified 
critical structure in the brain. The nucleus accumbens, a brain region 
reported to modulate reward-based decision making, is a potential 
target for treating addiction and one that has been repeatedly 
supported in preclinical studies for DBS4. However, the development 
and implementation of this intervention has compelling ethical 
challenges4,8. Here, we review a Letter to the Editor entitled 
“Attitudes Towards Treating Addiction with Deep Brain Stimulation,” 
written by Ali et al. This study demonstrated general support for 
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initiating a clinical trial to examine DBS as a potential 
treatment of addiction. However, there were some critical 
areas of concern including clinical trial design, managing 
side effects, patient postoperative follow-ups. Through this 
commentary, we discuss how DBS may influence the future 
treatment of addiction and the important ramifications of 
this novel therapeutic development.

Patient autonomy
A major theme presented in this Letter was the notion 

of patient autonomy. For a surgical procedure that modifies 
functions and traits relating to a person’s identity, this is 
an important ethical cornerstone to consider. Within 
the last three decades, respect for patient autonomy and 
self-determination have taken center stage in health 
policy and bioethics9. With the goals of supporting 
individual values and rights, autonomy encompasses 
principles such as informing patients of various treatment 
options and disclosing medical information for sound 
decision-making10. Furthermore, the shift from physician 
paternalism to patient self-determination was a major 
victory in the world of American bioethics. In the context 
of targeting critical regions, the way in which an addiction 
compromises cognitive capacities and generates patient 
vulnerabilities creates difficulties in respecting autonomy. 
This, compounded by current trend in bioethics, are the 
two major obstacles in the battlefield of DBS for addicted 
patients. Nevertheless, the cognitive and psychiatric 
comorbidities of addiction prevent subjects from acting 
as autonomous agents because the disease coerces 
their behavior11. However, DBS for addiction can be 
justified if the treatment can in fact restore autonomy by 
restoring cognitive competency to make choices free from 
compulsions. Future studies on how DBS interacts with a 
patient’s decision-making ability, particularly in the context 
of their own health, will be important to pursue.

Financial incentives

The survey results revealed a critical area of concern, 
namely the allure of financial incentives as they can 
breach the integrity of informed consent. The heightened 
vulnerability of addiction patients could make them more 
willing to consent due to desperate hope for recovery. 
Nonetheless, the argument for temporarily infringing 
on patient autonomy to create patient autonomy still 
holds since removing the medical and social costs of 
addiction is a superior aim than maintaining them. Two 
solutions to managing the issue of financial incentives 
and therapeutic misconceptions exist. First, physicians 
should provide additional support to enable patients 
to realize the full spectrum of risks and benefits so that 
unrealistic expectations do not compromise patient 
autonomy. A protocol should exist that evaluates the 
patient’s expectations from a multidisciplinary perspective 

in selecting candidates for DBS. Second, the financial 
incentive should be kept at a sufficiently low value to 
optimize informed consent and prevent financial gain.

DBS and the relationship between brain and moral 
agency in the context of crime

Responsibility under the law after DBS was discussed in 
this Letter, thus illuminating the need for an evolved view 
of legal practice in the context of this surgical procedure. 
When considering the application of autonomy to DBS, two 
subtly distinct definitions should be noted. First, autonomy 
is the willingness to consent to medical procedures, as 
discussed previously. Second, however, is the ability to lead 
an autonomous life without a sense of alienation of self12. 
Indeed, DBS may have a profound influence on behavior 
and thus self, with reports of changes in mood and 
personality so drastic that roles between the patient and 
those they have close relationship change13. These changes 
could theoretically make patients not possess the relevant 
capacities of judgment and self-control. However, recent 
data from a study on DBS of the accumbens suggested that 
there were no associations between this intervention and 
cognitive changes14.

Implications on clinical practice
The traditional goal of medicine is to restore normal 

functioning through relief of suffering. This remains to be 
tested in clinical trials but is the goal of developing this 
novel therapy. If DBS relieves the symptoms of addiction 
while also enhancing memory or mood, should treatment 
continue? Currently, clinical trials for DBS are being 
pursued, and thus passing milestones at each progressive 
stage would provide opportunity for continual evaluation 
and safe usage. These milestones would include DBS 
device testing and stimulation parameter optimization 
in preclinical models, investigational device exemption 
application to the US FDA, submission of clinical study 
design to the IRB, multidisciplinary patient screening, 
milestone driven studies with strict go-no go criteria, 
followed by final data analysis by an objective expert in 
addition to the research team.

Conclusions
Despite the expanding use of DBS for addiction, 

there is a lack of clarity concerning ethical questions of 
legal responsibility and the role of the physician-patient 
relationship in dictating medical treatment. Moreover, 
changes in personal identity can lead to undesirable 
behavior and in doing so, infringe upon patient-autonomy, 
and complicate delivery of treatment. The fact that the 
mechanism by which DBS works remains unknown 
means there should be general caution towards whether 
the procedure is in fact reversible, as this could have 
profound and lasting effects on the decision-making 
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capacity of patients15. A multidisciplinary team to have 
proper oversight mechanisms in place to handle changes 
in mental competence and informed consent is necessary. 
In addition, safeguards should exist to handle the unique 
problem of vulnerability in this addicted population of 
patients towards financial incentives. Given that DBS 
will not be limited to patients with addictive disorders, 
these considerations will be important for framing future 
research and design of clinical trials.
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