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Introduction

 Psychiatric disorders inadequately defined.
e Treatments (medications/therapy) limited.

* Several approved devices

¢ Direct access to the brain informs psychiatry.

 Surgical interventions exist for severe
psychiatric disorders.
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Introduction

¢ Neuromodulation (interventional psychiatry)
is an emerging subspecialty utilizing non-
pharmacological, somatic therapies.

e [t shares aspects of functional neurosurgery
in that both target physiology where there
may be normal anatomy.

» Great potential exists for interventional and
functional treatments for neuropsychiatric
disorders.

History
Trepanation (9500 BC):
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Psychosurgery

Antdnio Egas Moniz (1874-1955)
considered the founder of modern

psy

&
3

ke

3/5/18



Psychosurgery

Walter Freeman {1895-1972)
developed the transorbital
fo §

Psychosurgery
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Psychosurgery

Cortex-Basal Ganglla-Thalamacortical Circult

* Neurosurgical jieiie

techniques:

— Cingulotomy Cortien
— Capsulotomy
— Subcaudate tractotomy
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— Limbic leukotomy
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Functional Neurosurgery

«  Psychosurgery decreased after discovery of electroconvulsive therapy
(ECT) and chlorpromazine in mid-20'" century.

« Stereotaxis and deep brain stimulation (DBS) led to renewed interest.
¢ Functional Neurosurgery reported to potentially benefit;

« Obsessive compulsive disorder

» Tourette's disorder

« Depression {unipolar and bipolar)
+ Schizophrenia

* Alzheimer's dementia
Aggression

Neuromodulation

Invasive vs. non-invasive:
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* Addiction
» Eating disorders
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Rosa et al, Neuropsychapharm, al}Ql}
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FDA Approved

1976: Electroconvulsive therapy (ECT)

2005: Vagus nerve stimulation (VNS)

2008: Transcranial magnetic stimulation (rTMS)
2009: Deep brain stimulation (DBS)

2013: Deep TMS (dTMS)

Future: Synchronized TMS (sTMS), theta-burst TMS,
magnetic seizure therapy (MST), responsive
neurostimulation (RNS), radiosurgery, focused

ultrasound, thermal ablation, etc. ‘E
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Electroconvulsive Therapy

Electroconvulsive Therapy

FDA indications:

1. Major depressive disorder (esp. geriatric depression)

2. Bipolar disorder {manic, mixed, and depressed episodes)
3. Schizophrenia and schizoaffective disorder

4, Catatonla

May be useful for:

Neuroleptic malignant syndrome
Status epilepticus

1.

2.

3, Parkinson’s disease

4, Severe autistic disorder
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Electroconvulsive Therapy

Electrode placement:

Rightt unilateral
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Electroconvulsive Therapy

AC current waveform:
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Electroconvulsive Therapy

Mechanism of action:

= Unknown how ECT exerts a therapeutic effect.

Acutely changes monoaminergic, glutaminergic, and GABAerglc
neurotransmitter function in addition to altering parasympathetic and
sympathetic nervous system tone,

May alter neuronal connectivity and restore corticothalamic rhythms.

Antidepressant effect may be mediated by Increased BDNF. &

ECT vs. Antidepressants
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UK ECT Review Group, Lancet, 2c03
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Newrostimulatipn Therapies

Electroconvulsive Therapy (ECT)
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CORE Study

Consordum for Research (n Electracanvulsive Tharapy (CORE)

Percent of patients remitted after acute ECT and 6 Months of
maintenance ECT or Pharma therapy

ECT Pharma
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CORE Study Transcranial Magnetic Stimulation
Consoerum for Research in Eiecitoconvulsive Therapy (CORE) —_— — - = B
Percent of patients remitted after acute ECT and 6 Months of
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Transcranial Magnetic Transcranial Magnetic
Stimulation Stimulation

Anthony Barker {1950-) developed TMS In 1985 to study the mator cortex.

rTMS for Depression Synchronized TMS

NeuroStar rTMS Sysay S TMS applied at a umque EEG
e EEG
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FDA approved for treatmenl of major |
depression after one failed triol of on
antidepressant,

M| } Leuchter et al,, Brain Stimulation, 3015 ‘}
O'Reardon et al, Blologlcal Psych, 2007 | E |




sTMS for Depression

Laxechter ot al, Biln Stimwlatioa, 3oy

Deep TMS

e Uses H1

* Penetrates 5-6 cm vs 1-2 cm for
standard TMS

e Approved by FDA in 2013 for MDD
who failed any number of
medication trials.

e Multicenter sham controlled tri@
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Vagus Nerve Stimulation

VNS is FDA approved and eflective for treatment-resistant depression:
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Aaronson et al, Brain Stimulation, 2013

Brainsway Deep TMS Coil

Vagus Nerve Stimulation

« Applied to the left vagus nerve to
treat epilepsy (1997).

« Antidepressant effect observed In
epilepsy patients {including those
without an anticonvulsant effect).

= Antidepressant actions mediated via
stimulation of left afferent nerve
fibers leading to activation of
monoaminergic cell bodies.

* Associated with few side effects
{hoarse voice, cough. etc),
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Deep Brain Stimulation
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DBS for Depression

Mayberg st al , Blalogical Psyc,

Moltzhaime et 3, Arch Gen Paych, 2012

DBS for Depression

First DBS sham-controlled study in
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Reclaim (Medtronic) DBS Study

DBS (VC/VS) for severe depression:
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DBS for Depression

DBS for Depression

Randomized DBS (VC/VS) for 16
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DBS for Depression

Open-label DBS (VC/VS)
(n=8):

for >6 years
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The Future

Maphgtie

The Future

Closed-loop Responsive
Neuro T
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The Future

The developing field of

Neuromodulation and Interventional
Psychiatry provides opportunities to:

e Directly study human brain-
behavior physiology.

e Better define the neurophysiolo

and fuinrHanal anatamu of

3

Optogenetics

1n 1979, Francis Crick deli the major facing and called for &
| technaology by which all nedrons of just one type could be controlled, “leaving the others more of
les4 unaltored”. Crick, £ H. C. (1979). Thinking aboul the brain. Scientific American, Seplember, 219-32
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Inhibition of VTA DA neurons induces depressive
phenotype
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Neuromodulation vs, Ablation

e Cyberknife can decrease firing of
specific clusters of neurons

» Evidence of synaptic pruning with
low dose radiation (50 rads)

» Has been used in non-ablative
treatment of neuropathy

i
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Imaging Correlates of Psychiatric Pathology

Compulsive

Obsessive- Hoarding

compulsive pr e

Depression

Focused Ultrasound

e Noninvasive
o Allows focused heating of tissue

e Used to treat tumors, essential
tremor, pain conditions

e Trials in depression and OCD

Focused
Ultrasound
Kalilate Labls with MR
@ Stanford ‘
MEDICTKE | Brain Stimulation Laboratory
Accelerated Theta-Burst Stimulation for TRD;
Results Reported
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Accelerated Theta-Burst Stimulation for 51
Results Reported

z Jd R T
N |
Targel: L DLPFC/ Neuronav T |
Type: iT8S, 5Hz/S0Mz, 54 trains, 8s ITI ]
Intensity: 110% MT ) o am-

Pulses: 1,620 pulses/session, 34,200 total
Intersession Interval: 15 minutes

Desmyter|
‘ﬁ

@ Stanford

BEDICINE | Brain Stimulation Laborstory

aTBs as a Treatment Predictor
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The Future

DIY Neuromodul; '

At-home brain stimulatlon
gaining followers

Conclusions

e Neuromodulation is playing a
growing role in the treatment of
depression

e ECT, TMS are standard treatments

e Our understanding of mood
related circuits is slowly increasing

| naninuaciva nreocico tarageting

Thank you!

» New technologies may allow @&
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ATTACHMENT D

| CME SUPPLEMENTAL FORM FOR INDIVIDUAL PRESENTATIONS

Presenter(s): Charles Debattista, MD

Title of Presentation: Neuromodulation in the Treatment of Resistant Depression

Date and time of presentation: Saturday, March 24, 2018 — 4:00-4:50pm

Objectives are needed to define the intended outcome and goals of the presentations given. After reviewing
the objectives the prospective learner should be able to answer some of these questions: What knowledge will
| gain? What skills will I acquire? What attitudes will the program change? What practice outcomes can be
expected?

List specific educational objectives for this session:

Review the history of Neuromodulation in Psychiatry

Learn about the current utility and limitations of ECT, VNS, TMS and DBS
Learn about emerging Neuromodulation technologies

Do you anticipate any change in the physician’s practice? Please explain:
Clinicians may better understand when to refer a patient for a neuromodulation procedure.

What teaching methodologies will be used? (e.g., lecture, workshop, panel, etc)
Lecture

Content of the session: Provide an abstract or outline of key points to be made



