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Over two decades ago, the first scientific publication on deep brain stimulation (DBS) in psychiatry was published. The evidence for effectiveness of DBS for several psychiatric disorders has been steadily accumulating since the first report of DBS for Obsessive Compulsive Disorder (OCD) in 1999. However, the number of psychiatric patients treated with DBS is lagging behind, particularly in comparison with neurology. The number of patients treated with DBS for psychiatric indications worldwide probably does not exceed 500, compared to almost 300,000 patients with neurological disorders that have been treated with DBS within the same period of 20 years. It is not the lack of patients, knowledge, technology, or efficacy of DBS that hinders its development and application in psychiatry. Here, we discuss the reasons for the gap between DBS in neurology and in psychiatry, which seemed to involve the scientific and social signature of psychiatry.
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INTRODUCTION

It has been roughly two decadess since deep brain stimulation (DBS) was first applied in psychiatry. A short letter to the Lancet in 1999 described the success of acute stimulation of the internal capsule in three out of four patients with obsessive-compulsive disorder (OCD) (1). What has then happened in the past 20 years with DBS in psychiatry?

Since 1999, the number of publications has increased to about 70 per year. Sham-controlled trials and meta-analyses have demonstrated effectiveness for DBS in OCD. Therefore, DBS has been recognized in some countries as an accepted treatment for OCD and has also been included in the guidelines regarding reimbursement by health insurance companies. Thanks to new technological developments, including sensing electrodes and the 7-tesla scans, clinicians are starting to understand the mechanisms of DBS for psychiatric disorders.



PSYCHIATRY VS. NEUROLOGY

Yet, if one takes a closer look at the development of DBS in OCD over the past 20 years, one will be struck by its slow progression. The large and growing number of published meta-analyses, policy documents, guidelines, and ethical protocols is in dire contrast compared to the scarcity of primary studies with patients. All in all, the number of patients with OCD treated with DBS is low. Based on the published studies and the number of research groups, we estimated that the number of DBS receiving patients with OCD worldwide probably does not exceed 300. These low numbers are especially poignant when compared to those in neurology. In the same 20 years, almost 300,000 patients with neurological disorders, such as Parkinson's Disease (PD), have been treated with DBS.

Why does DBS develop so smoothly in neurology and so laboriously in psychiatry? How can we understand the thousand-fold difference in application, although technology and treatment results are similar? In PD, the effect sizes for the reduction of motor symptoms and functional improvement are large (SMD > 0.80) (2), while in OCD, the effect size for reduction of OCD-symptoms is comparable (hedges' g = 2.5, 95%CI = 1.9–3.0) (3). Of the patients with OCD that showed insufficient response to pharmacotherapy or psychotherapy, more than half show complete response to DBS in randomized placebo-controlled trials (RCTs) (I2 = 0%; p = 0.003), with a number needed to treat of 3 (4). Experiences of individual patients are in line with these numbers (5). Side effects include perioperative complications and mostly transient hypomanic symptoms but do infrequently lead to drop-out (4), and are also generally comparable between neurology and psychiatry. Now, why are there so few patients treated with DBS in psychiatry despite the number of severe therapy-refractory patients and the mental burden it incurred is no less than movement disorders?



STAGNATION OF DBS IN PSYCHIATRY

Needless to say, neurology and psychiatry are different. One may, for example, hypothesize that the stalled development of DBS in psychiatry is due to cost issues. In some countries, like in the US, the clinical follow-up period following the DBS procedure is not reimbursed, though several studies have shown that DBS is cost-effective and cost-saving in OCD (6, 7). A recent study from a group in the US reported that half of the patients who were found eligible for DBS by their physicians were not receiving DBS because insurance companies refused to pay for the treatment (8). However, in a country like the Netherlands, DBS for OCD is reimbursed for patients with refractory OCD, but the number of patients treated with OCD is still not as high as one would expect based on the prevalence of refractory OCD (9). Therefore, alternative explanations should be considered. Some clinicians preferred ablative surgery instead of DBS because DBS would be less effective than capsulotomy or cingulotomy. However, a recent meta-analysis showed that DBS is equally effective as ablative surgery in treatment refractory OCD (10). Others may prefer non-invasive neurostimulation techniques like transcranial magnetic stimulation (TMS) than DBS, but contrary to the latter, more than half of TMS studies found no significant benefit over sham stimulation in OCD (3). One may hypothesize that patients are more difficult to recruit, that companies are less interested, that funding agencies are less convinced, or that psychiatrists lacked sufficient expertise.

However, there seemed to be more fundamental problems that hamper DBS advancement in psychiatry: the distrust of psychiatrists in the neurobiology of psychiatric disorders, the social stigma of psychiatry, and the ethical concerns involved in mental disorders.

First, neurology and psychiatry differ profoundly in their relation to neurosurgery and neuroscience. Unlike neurology, psychiatry is a far more heterogeneous and an outspoken discipline. Some psychiatrists focus on its neurobiological perspective while others on its psychological or social dimension. The emphasis on one domain often goes along with denial of the other. For some patients and professionals, psychiatric disorders are not associated with brain dysfunction (11). Compared to motor effects of DBS in neurology, effects of DBS on psychiatric phenomena and experiences like in OCD may be seen as reductionistic and dehumanizing.

Second, psychiatry is still surrounded by social stigma. Public and self-stigma are considered to be two of the main barriers to adequate treatment for psychiatric disorders (12). For example, <2% of the global median of government health expenditure covers mental health, while mental illness is responsible for more than 10% of the total disease burden (13). Also, mental health research is underfunded relative to the burden of disease, which hampers the development and implementation of new treatments (14). Compared to other diseases (e.g., cancer), the relative amount of funding for mental health research is a factor of 25 lower, with less public contribution (15).

Third, raising funds for DBS research is often hampered by reviewers who find it unethical to treat a psychiatric patient with electrodes, maybe partly due to the negative historical influence of the anti-psychiatry movement and the past experiences with psychosurgery. Lobotomy and pre-modern electroconvulsive therapy are infamous examples of psychosurgery and brain stimulation that are extensively and ominously portrayed in popular media (16). However, modern DBS is a multidisciplinary treatment that is carried out in a regulated and controlled manner. Should we still let the past cast its shadow over our clinical practice today?



DISCUSSION

In summary, we hypothesize that lack of belief in the biology of psychiatric disorders, social stigma surrounding psychiatry, and ethical concerns hamper psychiatry in the development of DBS for severe and refractory disorders. If we want to give our patients a better chance, we need to invest in knowledge transfer. Education of colleagues, of students, and of people, who are working in government, research funding, and insurance companies, is pivotal to overcome stigma and ethical concerns. Further extension of the body of evidence by standardized trials and systematic follow-ups of OCD-DBS patients, including broad outcome measures, such as quality of life, may be needed to ensure that DBS can no longer be ignored as an optional treatment in psychiatry. In the end, DBS can only fulfill its potential impact if our society is capable to alter its attitude toward psychiatry for the next 20 years.
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