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Served on the Technical Advisory Board to Medtronic for DBS
Instructor of Abbott Medical
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1950’ s idal A "l ry Ligation:
e Surgical strokes: 10-15% |

e Burni
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1970’ s - 90" s Resurgence of lidotomy: Lz
1980’ s to present Neural Transplantation: Madrazo
Chronic Stimulation

e 1975- treatment for chronic pain

e 1987 s to present for Movement Disorders Benibid
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Neural Prosthetic

e Electrical stimulatio’ﬁ to modulate output from
target |
e Based on “lesioning” studies
e Mimic lesioning with fewer adverse events
e Symptomatic treatment
e Tremor
e Bradykinesia
e Rigidity
e Freezing
e Dystonia

e Dyskinesia

“That’s amazing—I was just thinking the same thing.”
L < L&
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. : BS for PD
e Late 2001 - FDA approval - bilateral
e DBS for Dystonia
e 2003- FDA approval



Parkinson’ s Disease
e Death of Dopaminergic Cells in the brain - not just the SN
e Suicide? - apoptosis
e Murder? - toxic exposure
e Both
e genetic predisposition ESSAY

ON THE

e toxin exposure

SHAKING PALSY.

JAMES PARKINSON,

MEMEER OF TEE ROTAL COLLEOW OF AUBGEOWS,
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Severity cﬁ nptoms b
« DBS shows greate
e Adverse Events L5 e
¢DBS had more serious side effects 13% vs 4% P<0.04 (mcludmg cerebral hemorrhage)
e Medication group had more frequent adverse events (64% vs. 50% p = 0.08)
e Improvements were in motor scores, ADLs, well-being, stigma, bodily discomfort
e Conclusion: “...patients under 75 years of age with severe motor complications of Parkinson’ s
disease, neurostimulation of the subthalamic nucleus was more effective than medical
management alone.”
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BS patients motorfuncfi DL |

I.Scbressl ifi cantlyl 2 s '::'“: of QOL vs. No
significant improvement p<C e |
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Cognitive function slightl d _.L at the 6month mark with DBS

gy A = ;" LoF r' _'3, (ARl

More adverse events with DBS p<0 001 (49 adverse events wuth DBS vs 15)

Conclusion: Deep Brain stimulation is superior to best medical therapy for people with
Parkinson’s Disease, in regard to increased “on time”, UPDRS scores and Quality of Life
self assessment.




DBS Devices

* Implants

e Lead to targetin brain.-’/

e Pulse generator and 'éxtension cable
e Programable

e Externally by Neurologist and Patient

e Battery will require replacement

. even with re-chargeables
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« MMSE >23, Mattis >125
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e |f depression - tfreated
» Expectations
e Best “on time” increased three fold
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“Damn tt, I'm a brain surgeon, not a rocket scientist!”
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2nd Imp ant IPG (Imp

* Done under general anesthesia




First Stage

o Lead Placement

e precise implantation of
the lead into the brain

e Stereotactic procedure
o Frame Based
o Frameless —— N
e Microelectrode recording

e Test stimulation



* Uses tita
* Requires all

eLengthe |
e Dependent /f)(
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* Fixes patient to bed throughou

* Fatigue factor - wearing the
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Uses bone screws for acc

Imaging can be done 1 week o
before surgery

Patient is NOT immobilized for su
Generally a faster operation

NO SACRIFICE in accuracy
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R e L. StealthStation®
Prep Plan Sefup Nav  End

_ Choose and verify probe
* Touch landmarks on patient

All landmarks have been

b | touched, please note the )
ZONES of accuracy are only >
an ESTIMATE. Press next to
visually verify registration.
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« Stop all Mov
e Surgeryin A:
e Awake but
* Microelect
* listen to the
e Test stimulatll

* look for b
* screen for side effect
e Secure electrode and close
e Admitted to ICU

* Imaged the next day and discharged
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Target Selection

/
/
y

Vim: Ventral intermediate nucl/e’tjs of the Thalamus

Tremor control, little to no reduction in freezing,

- | = Putamen
bradykinesia, rigidity, dyskinesia z Caudate
nucleus
; (body)

Globus palidus
(ext. segment)

GPi: Globus Pallidus (internal Segment)

Internal

Reduction in dyskinesia, rigidity, freezing and tremor. No | ‘ capsule

significant reduction in medication Globus palidus

(int. segment)

Caudate
Subthalamic Cerebral nucleus

nucleus peduncle (tail)

STN: Subthalamic nucleus Substantia nigra Red nucleus

Reduction in tremor, bradykinesia, freezing, rigidity,

reduction in medication with many patients which reduces

dyskinesias.

There may be more cognitive decline in STN DBS than GPi PLoS One. 2016; 11(6): e0156721
STN had better results in motor function vs. GPi Lancet Neurol 2013 Jan;12(1):37-44



Outcomes: STN DBS

Bilateral STN

o Tremor 82% improvement

o Bradykinesia 79% improvement
o Rigidity 81% improvement

o Dyskinesia 71% improvement

o Medication reduction 40-50%

y?
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e Bilateral GPi

Tremor
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Bradykinesia;::

Rigidity 83%
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Dyskine‘éié 3 |mprove“meh'-‘
o Medication reduction <20%

*Fewer Cases: Cannot compare to STN
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e Deep Brain Stimt
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e Tremor Control d

e Parkinson’s Disease
completely arrestec
o tremor, bradykinesia
o expect your best “on”
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edication

o DBS does not replace

\

e Dystonia improvement n large muscle groups



Complications
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“Listen up, my fine people, and I'll sing you a song ‘bout a brave
neurosurgeon who done something wrong.”
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‘Complications

Lead Migrati
Usually due se
Infection (3-23%)
Pulse generator Is
Hemorrhage - Blooc
Most are insignificant
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e Longest Experien
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o Collaboration wi f

First Case 2001

>1000 DBS cases

First and only to do fra
Maryland

>65% Parkinson’s Disease

~25% Essential Tremor

y

OCD, Tourette’s syndro
tremor
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* No difference in accurac
compared to Ilteratur

e Presented Neuromc dulalton and Paln
Conference, Napa California 2008
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e ) of Neurc
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e Target selection y

e How do we pick which target is best for which
patient "

* Devise an algorithm to help with target
selection

e Alteration of Final Target based on MER or
Macrostimulation - a functional approach to
DBS

e Looking at anatomic verses physiologic
targeting in DBS

Subthalamic

nucleus

Substantia nigra Red nucleus

Cerebral
peduncle

Caudate
nucleus

Globus palidus
(ext. segment)

Internal
capsule

Globus palidus
(int. segment)

Caudate
nucleus
(tail)




