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OUTLINE

 What is DBS?
 Who is a candidate?
 What is new in DBS for PD?

5
WHAT IS DEEP BRAIN STIMULATION?

—_  Surgical procedure
S used to treat a variety of
’ neurological symptoms

* Does not damage the
brain, instead

~ influences electrical

signals in brain circuits
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DBS LEAD ELECTRODE SELECTION AND
STIMULATION PARAMETERS

Pulse Width

(psec)
duration of each stimulus

(+) positive

Rate
(Hertz)
number of
pulses

per second

mplitude

intensity of
stimulation

o = N W

Unipolar

* The negative electrode exerts the therapeutic effect

HOW DOES DBS WORK?

* The motor system is composed of interconnected loops
* Motor cortex to basal ganglia to thalamus to cortex

+ System initiates and maintains desired movements while filtering out
undesired movements

* InPD, loss of dopamine disrupts communication through these loops
» DBS thought to break up the pathological signals
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WHO IS A CANDIDATE FOR DBS?

Most Candidates:

* Moderate/advanced PD disease

* Levodopa-responsive

» Experiencing motor fluctuations

* Experiencing dyskinesia

+ “Failed” good control with medical
treatments

9
WHO IS A CANDIDATE FOR DBS?

Minority:
* Overall milder disease, but:

» Severe rest tremor resistant to
levodopa

» Painful off-medication state dystonia

» Severe dyskinesia with low doses
levodopa

 Disability preventing employment
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WHO ARE NOT GOOD DBS CANDIDATES?

Significant psychiatric illness

* Psychosis
* Depression

Cognitive Impairment
Significant medical co-morbidities
Unrealistic goals and expectations

PARKINSON'S DISEASE CANDIDACY FOR

apda

* Optimization of medications

* Detailed motor testing (on and off
medications)

* Neuropsychological testing
» Psychiatric evaluation (in some cases)
* Pre-operative Brain MRI
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Predictors of Good Response Not DBS Responsive

Spotlight on Parkinson’s Disease:

PARKINSONIAN SYMPTOMS AND DBS

Idiopathic PD Atypical or Parkinson Plus
Syndromes
LD responsive, good ON function LD unresponsive
Symptoms not adequately Severe disability during best ON
controlled time
» Dyskinesia or motor fluctuations ¢ Balance and gait impairment
» Medication refractory tremor * Freezing of gait
* Frequent or severe OFF periods < Dementia
» Off period disability from: * Depression or psychosis
* Bradykinesia * Older Age?
* Rigidity
* Tremor
* Dystonia

Most non-motor symptoms
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REALISTIC EXPECTATIONS FROM DBS

Identify your patient specific PD symptoms you hope DBS will
improve:

* Tremor * Poor Speech

» Slow movement * Poor Sleep

+ Stiffness * Freezing

» Dyskinesia * Unexpected Off time

» Falls/balance * Medication side effects
« Painful dystonia » Poor dexterity

+ Depression/Anxiety * Motor fluctuations

¢ Hallucinations

Are these symptoms DBS responsive?
How levodopa responsive are these symptoms?
Is tremor and/or dyskinesia in the top 37
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CUSTOMIZED DBS FOR PD

Which device / Which lead?

One or both sides?

STN VS. GPI

Pallidal versus Subthalamic Deep-Brain
Stimulation for Parkinson's Disease

Subthalamic nucleus versus globus pallidus bilateral deep

brain stimulation for advanced Parkinson’s disease (NSTAPS

study): a randomised controlled trial

‘Vincent) Odekesken Teus van Lacr, Michiel Staal, Ame Mosch, CarelF E Hoffmann, Petar €.G Njssen, Guus N Beute, jeroen PP van gt
Mink Lo Bous, Pep Ben A Schmand, Rob) deHoan,

P Richord Scheasrman ROl A de Bie

Both targets - similar in improving motor symptoms and quality of life in PD

STN

GPi

More commonly used target

Easier for programming

More medication reduction

Possibly less cognitive impact long term

16
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UPDATES IN DBS FOR PARKINSON’'S

DISEASE

» Updated indication for PD:

* FDA approves DBS for earlier stage PD 2016 (>4 years
disease duration

* New DBS Manufacturers
* Medtronic: Activa Series
» Abbott: Infinity (US FDA approved 2016)
» Boston Scientific: Vercise (US FDA approved 12/2017)

» New DBS surgical methods
* Interventional MRI

* Intra-operative CT .
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HOW EARLY SHOULD WE OFFER DBS

FOR PD

DBS
< Therapy? —— >

Typical Progression and Clinical Course

Honeymoon
Period
Preclinical Motor Complication Resistant Cognitive
Phase | Period Symptoms Decline
2t0-6 0 3 8 15 20
T T Years
Onset Therapy
Diagnosis Fahn. Ann NY Acad Sci. 2003;991:1-14.
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“DBS PD EARLY STIM TRIAL”

»

[ ORIGINAL ARTICL ]
Neurostimulation for Parkinson's Disease
with Early Motor Complications
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PDQ-39 Summary Index Score

Months since Randomization

2 year long German trial; N= 251 PD

Early motor complications (mean disease duration 7.5 yr)
Divided patients to DBS plus medication OR medication alone
Primary objective was measurement of quality of life

DBS group improved quality of life scores by ~8 points

Best medical therapy worsened by 0.2 points

DBS superior in motor disability, activities of daily living, Sinemet-
related complications and on time.

» DBS improves quality of life 19

NEW DBS SYSTEMS

Medtronic Activa System
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INFINITY™ ABBOTT/ ST JUDE MEDICAL
DBS SYSTEM

* FDA approval 2016

» Approved in Australia
and Europe

* Constant current device

» “Upgradeable” DBS
system- Bluetooth
wireless

* Communicates with
Apple digital devices

* Directional lead

21

DIRECTIONAL LEAD
\ Internal \ \ Internal \
Capsule
8 Forel & Forel
F
| Ru \ Ru
Jnk
. Intraoperative study, Pollo et al. found 43% less current
iy needed for therapeutic benefit in directional lead
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VERCISE™ BOSTON SCIENTIFIC DBS
SYSTEM

Charger

+ FDA Approval 2017
« Constant current device
» 8lead electrodes

+ Small rechargeable
battery

* Fractional current delivery
4 ‘ * MRl is not safe

A

Remote Control Clinician Programmer

Traditional DBS Surgical Procedure

NEW SURGICAL METHODS
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NEW SURGICAL METHODS

Interventional MRI for DBS lead placement
“Asleep DBS”

- Developed at UCSF (ClearPoint oy
system) L
» Allows patients to be asleep

during the procedure
» Surgical procedure is faster with
fewer brain penetrations

INTERVENTIONAL MRI
Fros f;o%chnique not readily
» Comparable efficacy available
* Accuracy Excellent « No intraoperative MRI
* No MER * MRI suites used 24/7
« Reduced brain * Reported outcomes limited
penetrations to a few centers
+ No physiology * MRI visualization
expertise needed * GPI: Usually good
- Patient asleep + STN: not always great
* VIM: not visible
» Bias of traditionalist:
anatomically well placed
apda ﬁgggﬁgﬁhégISEASE leads can still be ineffective
enathinopimism. Hepe 26
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MRI SCANS IN DBS PATIENTS-

MEDTRONIC SYSTEMS

* Previously only Head MRI's were approved with SARs <0.1
W/kg (low frequency power limit)- DBS had to be turned “off”

» FDA approved Medtronic DBS systems for only full-body
MRI Conditional Use. (Dec 9, 2015), new measurement

» DBS system can be left “on” now if in bipolar mode, can be done
with any coil, 1.5T closed bore magnet.

 Fill out eligibility sheet- Medtronic help (1-800-707-0933), give to
radiology staff

* Only applies if:

+ Activa portfolio DBS (Not Soletra, Kinetra, Active SC model
37602, and model 64001/2 pocket adaptors) — 2 prong
connector/adaptor — beginning of 2009 — new systems wiill
be all whole body eligible.

» No broken conductor (lead extension or pocket adaptor),
standard IPG placement
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FUTURE ADAPTIVE DBS FOR PD

* Determine signals of
parkinsonian state

—— @ Electrical stimulation
+ Signals that correlates with f"_;jk,- - delivered to targeted
symptoms severity ST | \ areas of the brain.

» Signals that are modulated by

medication/DBS © Select brain signals

* New Medtronic IPG (Activa ~ detected and recorded
PC+S) allows for N by the system.
« Therapeutic stimulation "
, . .. v ]
* Recordings of brain activity ~ @ Recorded data
« STN/GPi using DBS == - collectedby
lead — physicians during
clinical studies,
* An additional electrode
(cortical or other)
28
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Spotlight on Parkinson’s Disease:

CLOSED-LOOP “ADAPTIVE” PARADIGM

Patient at home Frequency (Hz)

PAC coherence

electrodes

Frequency (Hz;
g § ¥
-

electrodes
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EXPANDING DBS INDICATIONS

+ Driven by high prevalence of neurological and psychiatric
disorders, massive unmet medical needs in treatment
options, robust R&D investments and technology
developments

* Expanding DBS indications:

» Epilepsy * Anorexia

+ Tourette’s Syndrome * Alzheimer’s Disease and Dementia
» Depression e Tinnitus

+ Addiction * Traumatic Brain Injury

« PTSD * Minimally Conscious State

* Chronic Pain + Stroke Recovery

* Obesity * Headache

30
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QUESTION & ANSWER
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FOR ADDITIONAL INFORMATION,
ANSWERS TO YOUR QUESTIONS,
OR FOR ADDITIONAL RESOURCES

Please visit our website

apdaparkinson.org

Or call us
1-800-223-2732
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