Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 14411 - 14420
Received 05 March 2021; Accepted 01 April 2021.

Deep Brain Stimulation Effective and Safe For Patients with Obsessive
Compulsive Disorder and Comorbid Bipolar Disorder

Srikanta Kumar Sahoo', Suvendu Narayan Mishra?, SaurjyaRanjan Das’, Jatindra
Nath Mohanty**

'Department of Neurology, IMS and Sum Hospital, SOA Deemed to be University,
Bhubaneswar, India.

’Department of Psychiatry, IMS and Sum Hospital, SOA Deemed to be University,
Bhubaneswar, India.

3Department of Anatomy, IMS and Sum Hospital, SOA Deemed to be University,
Bhubaneswar, India.

*Medical Research Laboratory, IMS and Sum Hospital, SOA Deemed to be University,
Bhubaneswar, India.

Abstract

Deep brain stimulation (DBS) is a successful treatment for unmanageable obsessive-
compulsive disorder (OCD). Bipolar disorder (BD) is for the most part considered a contra-
sign for DBS because of as often as possible detailed transient impulsivity or (hypo) insanity.
Inferior quality proof additionally recommends expanded positive reaction in hyper patients
with bipolar confusion. There is negligible data in clinical writing identifying with intense
unfriendly impacts related with the utilization of DBS in bipolar problem. Nonetheless, there
is a shortage of proof concerning what befalls patients as far as backslide, reaction, or
abatement, a long time after end of incitement. The utilization of DBS in patients with BD
requires much more investigation. Nonetheless, present proof shows that it is viable for
patients with bipolar sorrow. Its utilization in hyper people has not been very much
explained. Further exploration ought to investigate its adequacy in hyper people; and
particularly how to additionally refine the methodology to expand viability and diminish the
danger of antagonistic occasions in patients with bipolar turmoil.

Keywords: Bipolar disorder, Deep brain stimulation, Mania, Depression, Unipolar
depression.

Introduction

Over the top habitual problem (OCD) is a mental issue portrayed by fanatical considerations
and urgent practices. Ordinary treatment alternatives for OCD are antidepressants and
intellectual social treatment (CBT), however an expected 10% of patients are headstrong to
these treatment choices [1]. Moreover, patients with OCD frequently have comorbid mental
ailments [2]. The predominance of bipolar problem (BD) in patients with OCD is assessed to
be 18.4% [3]. Elective medicines, other than CBT and drug, to oversee treatment headstrong
OCD patients with comorbid BD are a neglected need. Albeit electroconvulsive treatment is
powerful for the treatment of BD [4], the proof for ECT as a compelling treatment for OCD is
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restricted [5]. Transcranial attractive incitement (TMS) is another type of treatment that has
as of late been proposed for OCD. Be that as it may, the subsequent length of studies
inspecting the impacts of OCD are not longer than 3 months, despite the fact that the
constructive outcomes of TMS for OCD are known to be transient [6]. For BD, TMS doesn't
appear to be successful [7].

Profound cerebrum incitement (DBS) includes implantation of cathodes and balance of
explicit mind work. Following the principal preliminaries on DBS for OCD [8], a few
investigations indicated that DBS focused at striatal zones is a compelling and safe treatment
choice for patients with stubborn OCD [9]. All things considered, most involvement in DBS
for OCD gets from clinical investigations, barring patients with genuine comorbid indications
[10]. Most of studies rejected patients with comorbid bipolar confusion, in light of the
expected danger of incitement actuated (hypo)mania [11]. Nonetheless, three examinations
inspected adequacy and wellbeing of DBS for treatment safe melancholy (TRD) and
incorporated a sum of 9 patients with BD Il, focusing on the subcallosal cingulate [12]
ventral container/ventral striatum [12] and supero-horizontal part of the average forebrain
pack [13]. DBS adequately smothered indications of despondency in patients with BD, while
DBS caused hypomanic manifestations in just one case. Hypomanic side effects in this
patient settled totally when incitement was stopped [12]. All in all, these examinations uphold
the possibility that DBS is ok for patients with BD Il, however experience is as yet
restricted.A constraint of the previously mentioned examines, is that patients with BD | were
barred for treatment with DBS [14]. Patients with BD Il have just hypomanic scenes, while
patients with BD | have a background marked by in any event one hyper scene. To our
anxiety, just one case-report distributed the consequences of a patients with BD | that was
effectively treated with DBS of the Cg 24/25 for burdensome indications [15]. No (hypo)
hyper scenes happened following DBS for this situation. In any case, there is still restricted
proof for the security of DBS in patients with a (co-sullen) BD 1. Here, we present the
consequences of 5 patients with OCD and comorbid BD 1 or 1l that got DBS of the ventral
foremost appendage of the interior container (VALIC). The primary target of this
investigation is to give fair-minded data as respects to the viability of DBS in the
administration of BD.

Material and methods

We led a hunt on online information bases utilizing the catchphrases: bipolar turmoil,
unipolar melancholy, profound mind incitement (DBS), madness, misery, and psychosurgery.
We included case reports, case arrangement, open-mark, single-daze, and randomized
twofold visually impaired trick controlled investigations. The information sources were
PubMed from MEDLINE, PsycINFO, COCHRANE, and EMBASE.

Eligibility Criteria

Studies that revealed results emerging from the utilization of DBS in sorrow, treatment-safe
gloom, unipolar melancholy, madness, bipolar turmoil, or emotional issues were remembered
for this examination. There were no constraints as respects the size of the subject populaces,
explicit results of the investigates, and the chose study plans. Just examination papers in
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English language were chosen. Arrangements of references of a few deliberate surveys were
likewise utilized for filtering further references.

Inclination was Killed by two autonomous commentators who screened the titles and edited
compositions of the last determinations. Articles and papers that didn't meet the qualification
standards were avoided. Official choices on the papers that were later included were made by
the creators and commentators.

Exclusion Criteria
All the subsequent examinations from the chose sources were decreased by the end of
studies that were not straightforwardly identified with the investigation of the utilization
of DBS in sorrow, treatment-safe gloom, unipolar discouragement, bipolar despondency,
craziness, or potentially bipolar confusion. Studies that examined the utilization of DBS
in Tourette's condition, Parkinson's illness, Alzheimer's infection, or dependence were
dispensed with.

Results and Discussion

In the treatment of the burdensome part of BD with DBS, there are four primary targets
territories of the mind, which are the subcallosal cingulate cerebrum territory 25 (SCC-
BA25), the Nucleus Accumbens (NAcc), the average forebrain group (MFB), and the
ventral container/ventral striatum (VC/VS) [21-23]. Notwithstanding these, the parallel
habenula (LHb), and the second rate thalamic peduncle (ITP) have likewise been
demonstrated to be superb focuses for DBS [21,22]. The previous four fundamental
targets have been demonstrated to be strong for DBS utilizing limited scope considers.
Be that as it may, there exists no standard randomized controlled preliminary to assess
their similar efficacies. In assessing the treatment of sadness, reaction is estimated
utilizing the Hamilton Depression Rating Scale (HDRS) as well as the Montgomery-
Asberg Depression Rating Scale (MADRS). A ‘reaction’ alludes to a decrease of more
prominent than or equivalent to half in either the HDRS or potentially MADRS or both,
while 'abatement’ alludes to a score of "nondepressed” on both of the two scoring
frameworks [18].

Efficacy of DBS at the Subcallosal Cingulate (SCC-BA25)

The hugeness of the SCC (BA25) as a significant objective for DBS was first called
attention to by uniting datasets which indicated the regulation of this territory will bring
about a stimulant reaction and suggestive improvement in patients with both unipolar
and bipolar sorrow [16]. It has the upside of not inclining patients with bipolar
melancholy towards madness, a typical symptom of meds used to treat BD. Utilizing the
SCC DBS, reaction rates somewhere in the range of 41% and 66% have been recorded
inside 24-26 weeks, which later expanded to 64% to 92% following two to six years
[17]. In this equivalent examination on patients with unipolar despondency, the
abatement rate was somewhere in the range of 42% and 58%. These outcomes are
exceptional for any type of treatment for bipolar melancholy. The capacity of SCC DBS
to impact interest, state of mind, mystic uneasiness, suicidality, and center sleep
deprivation simultaneously is a significant supporter of the checked improvement in the
HDRS score. Thinking about the impact of DBS on bipolar despondency, in any case, 17
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members were gone into an investigation in which they were at first treated with single-
blinded incitement for about a month, and persistent dynamic incitement for an
additional a half year [27]. Checking proceeded for a very long time after the beginning
of dynamic incitement. There was a huge stimulant reaction of 42% and 65% following
6 and two years, separately; notwithstanding an improvement in capacity. The reduction
rates were 18% and 58% inside a similar time spans [18]. None of the patients
experienced unconstrained backslide, and there were no manifestations reminiscent of
hypomania, insanity or hypermania. This outcome has additionally been duplicated in
another investigation, demonstrating the capacity of DBS to viably treat bipolar
confusion [18]. Adequacy of DBS at the mediocre thalamic peduncle (ITP)

The incitement of the ITP with DBS was first revealed for a situation investigation of a
female patient with TRD that existed together with bulimia and marginal character issue
[19]. A huge reaction was accomplished with ongoing incitement for almost two years.
Quite, she encountered a mellow resurgence of burdensome side effects when dynamic
incitement was halted following eight months for a twofold visually impaired testing
period. Negative impacts, for example, tachycardia, tension, dyspnea, nystagmus and
perspiring were related with the intense ITP DBS (Table 1). Nonetheless, there were no
recorded unfavorable impacts related with persistent incitement [20]. Likewise,
examines have indicated the impact of central incitement of the LHb in two patients who
had hard-headed misery, lethargic to prescriptions and ECT [21]. The two patients
recorded huge decrease in their HDRS scores, despite the fact that suspension of
incitement caused a quick backslide in the two cases, and which step by step settled with
resumption of incitement. It was additionally brought up that the one of the patients
required a voltage increment to 10.5V from 5V to arrive at full abatement; which
proposes that there will be a quicker utilization of battery power and incessant changes
in battery will be required [22]. In the two cases, there were no negative impacts with
one or the other intense or ongoing incitement.

Table 1: Clinical studies on the use of DBS for unipolar depression and BD

Study Number/t  Targ HDRS Follow Remark

ype et (%) -up_ s
period

Mayberg et al.(2005) [47] 6 SCC 55.0% 6mo
(unipolar) response

Lozano et al. (2008) [63]; 20 sce 64.3% 72 mo

Kennedy et al.(2011) [58] (unipolar) response

Holtzheimer et al.(2012) [27] L scc 69.0% 24mo  92%
gunlpolar) response response
(bipolar)

Malone et al.(2009) [30] 15 VC/ 53.3% 48mo 40%
(unipolar) VS response remission
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Dougherty et al. (2014) [64] 30 VC/ 23% 24 mo

(unipolar) VS response
Schlaepfer et al.(2013) [21] 7 (bipolar)  MF - 6 mo

B

Bewernick et al.(2010) [34] 11 NAC 41.7% 48mo 9%

(unipolar) c response remission
Jiménez et al.(2005) [22] 1 ITP Remission N/R No

. (unipolar) adve

Kiening et al.(2013) [36]; Knapp LHb Remission N/R rse
et al.(2009) [62]; Sartorius et (unipolar) even
al.(2007) [37] ts

Type signifies whether the form of depression is unipolar/bipolar; SCC =Subcallosal Cingulate; VC/VS
= Ventral Capsule/Ventral Striatum; MFB = Medial Forebrain Bundle; NAcc= Nucleus accumbens;
ITP = Inferior Thalamic Peduncle; mo= months; HDRS = Hamilton Depression Rating Scale; N/R =
Not Reported.

The adequacy of the DBS in BD further reinforces the speculations that disposition
problems are brought about by the pathologic interruption of neural organizations that
moderate shifting parts of human passionate conduct. Confirmations presented through
mind imaging from fMRI, PET outputs, and dispersion tractography have demonstrated
decreased dim issue volume in the broadman region (BA) of the cerebrum in the orbital
BA11 and BA47,and ventrolateral prefrontal cortex (PFC) BA45& BA47 [23]; prevalent
transient gyrus; and back cingulate cortex in patients with BD [24]. These have been
related with strange hardware, particularly inside the limbic-cortical-striatal-pallidal-
thalamic (LCSPT) circuits [25]. The LCSPT circuit which has been related with passionate
conduct is especially embroiled in the causation of melancholy. Since interruption of these
circuits influences legitimate neural transmission through them, it is anything but difficult
to relate how the brokenness can prompt the obsessive full of feeling states that are found
in BD [26].

The subsequent neuroanatomical, neurophysio-consistent, neuropathological, and
neurochemical variations from the norm that has been given confirmations meets under the
neurocircuitry models of melancholy and craziness. The irregular releases and digestion in
the amygdala, SCC, NAcc, and average thalamus frames the reasoning behind the use of
DBS as a restorative methodology [27,28]. In straightforward terms, DBS acts to repress
action in the dark/white issue that it invigorates, despite the fact that its component of
activity has been demonstrated to be very more unpredictable [29]. Its outcomes rely to a
great extent upon the area of cathodes in the cerebrum and the greatness of incitement.
Likewise, the adequacy of DBS additionally relies upon the degree of movement of the
mind zone and the limit of DBS to successfully tweak this action [29].

The utilization of DBS has been inclined more towards patients with both unipolar and
bipolar gloom, in which huge positive reaction has been noted when contrasted with
madness [22]. Notwithstanding, a couple of studies additionally highlight its handiness
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in patients with real bipolar problems [30]. Notwithstanding these investigations, there is
a case report of a patient experiencing recalcitrant bipolar issue, substituting and
logically demolishing melancholy and insanity, which was inert to pharmacotherapy,
ECT, and even nerve incitement (VNS) [31]. The investigation revealed a 2.5 year
subsequent abatement in the HRSD score from 32 to 8 following a half year of persistent
incitement of the SCC with DBS.

A lot of studies have detailed huge outcomes with SCC DBS, highlighting the
helpfulness of SCC regulation in treating both unipolar and bipolar emotional problems
[32]. The SCC is a significant neural hardware for the guideline of temperament and has
been set up as a huge objective for DBS in burdensome patients [33]. The outcomes so
far recommends the positive job, the SCC (BA-25) can play in overseeing patients that
include both hyper and burdensome scenes inside the setting of a bipolar issue
considering the decreased danger of causing madness dissimilar to different DBS targets
[34]. In any case, the moment plausibility of setting off hyper scenes in patients with
unipolar sorrow actually should be thought of. This is on the grounds that one case report
has revealed a female patient being overseen for OCD with DBS of the NAcc and the
foremost appendage of the inside container, who accordingly displayed a hyper scene
[35]. Transient lunacy has additionally been accounted for in a couple of different cases
after the utilization of DBS [36].The reason for this incitement actuated insanity may
have been brought about by spread of incitement from the objective locales to regions
around the frontal and limbic districts [37]. The administration of BD with DBS requires
further investigation of the mind regions which should be animated, so undesired side
effects brought about by DBS can be forestalled.

The convenience of different DBS targets, for example, the VC/VS, NAcc, ITP, and
LHb. All have revealed differing victories on patients with unipolar misery that can't be
thought little of in patients with BD. Despite the fact that there have been insignificant
examinations into their significance in overseeing BD patients, the achievement revealed
with the Medial Forebrain Bundle (MFB) DBS in 6 out of 7 bipolar patients proposes the
utilization of different DBS targets merits considering [38]. All these other potential
objective zones have been appeared to share generous linkages inside their hardware,
and they are additionally known to assume significant jobs in the pathophysiology of BD
dependent on outcomes from neuroimaging, morphologic, and metabolic examinations
[38].

By and large, these confirmations recommend that DBS is surely a viable treatment
methodology for bipolar issues, despite the fact that it is slanted towards the treatment of
gloom [39]. BD is a heterogeneous issue comprising of a wide scope of indication
designs that have been appeared to emerge from at least one useless disposition affecting
neural circuits [40]. All things considered, focusing on at least one of these hardware
have brought about critical positive reaction in patients with unipolar misery just as
those with bipolar problems, yet with expanded burdensome states. Better outcomes can
be acquired with ideal incitement settings, more exact terminal situating, improved
voltage choice, and adjustment of explicit microstructural targets [41,42]. It is hard to
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completely express that DBS is powerful for the treatment of hyper states as there is
restricted proof to back this up.

Conclusion

The utilization of DBS can carry genuinely necessary indicative help to the burdensome
province of BP patients. Nonetheless, more examination actually should be done to show
the viability of this treatment methodology that mixes neurosurgery with interventional
psychiatry. Especially, the lack of data concerning the utilization of DBS in insanity
focuses at the requirement for more case reports, visually impaired and randomized
preliminaries to unmistakably build up the adequacy of DBS in hyper patients.
Additionally, the subject of which patients will profit maximally from DBS is yet to be
set up. For this reason, enormous multicenter coordinated effort and trade of data to
support improved patient determination for DBS is required.

Despite the fact that DBS is as yet considered as a type of test treatment for the present,
its acknowledgment by driving figures in the field that are burdened with the assignment
of creating conventions for its clinical use will help hurry its status as a suggested line of
treatment for patients with mind-set full of feeling problems. It is trusted that it will
continuously work its approach to turning out to be either a second-line or first-line
treatment for burdensome condition of bipolar problem.
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