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Agenda

Considering DBS and the screening process

Determine candidacy

Neurological examination: evaluation of motor and non-motor symptoms.
Visualize brain with an MRI and confirm Dopamine Disorder

Optimize oral medication therapy

On/Off testing

Decision of where to locate the DBS within the brain

Neuropsychological testing

Goals in managing symptoms
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Considering DBS and the screening process

Abboud H, Mehanna R, Machado A, Ahmed A, Gostkowski M, Cooper S, Itin I, Sweeney P, Pandya M,

Consult with a neurosurgeon and a
movement disorders specialist

A movement disorders specialist is a
neurologist that subspecializes in caring for
patient with PD and usually completed a
one- or two-year fellowship

Find a DBS center with an interdisciplinary
team of healthcare professionals

Planning the initial DBS programming the
deep brain stimulator and follow up
appointments for regular DBS adjustments
will be expected

Kubu C, Floden D, Ford PJ, Fernandez HH. Comprehensive, Multidisciplinary Deep Brain Stimulation
Screening for Parkinson Patients: No Room for "Short Cuts". Mov Disord Clin Pract.
2014 Oct 10;1(4):336-341. doi: 10.1002/mdc3.12090. PMID: 30363983; PMCID: PMC6183455.
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| Potential DDS candidate |

v

Thorough neurological evaluation
1-Is it iPD?
2-Is medical management optimized?

Vs \
Yes to both No to any question

Neurology/neurosurgery Assessment.
1-Favorable risk/benefit ratio
2-Do patient and family understand risk/benefits, and want to proceed?

Yes to both \
* No to any question

ON/OF Testing:
Does the patient have a good response to a load of
carbidopa/levodopa?

6\q

MRI, neuropsychological testing, psychiatric evaluation
Are there any structural lesion or
cognitive/behavioral concerns?

v

Patient is a good candidate for DBS |

Y

this time.

E \

Patient is not a good
candidate for DBS at
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1. Determine candidacy

» |diopathic Parkinson’s disease with symptoms
of 4 years or more

* No significant cognitive impairment
«  Symptoms improve with medication

« Patient complains of motor fluctuations and
dyskinesias

« Disabling tremor refractory to medical therapy

* Moderate to advanced symptoms when oral
therapies lose effectiveness

« Does not have to be considered as a last resort

https://practicalneurology.com/articles/2012-nov-dec/identifying-candidates-for-deep-brain-stimulation-for-
parkinsons-disease/pdf
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Figure 1. Electrode Implantation for Deep-Brain Stimulation

The lead for deep-brain stimul atcnsws nted in either the subthal
lead passes through a burr hole kull A?xh to the lead is
neck to the anterior chest wall, wr ere it is connected to an impulse

i nudleus o the intern Isegme toft H: gon us pallidus. The
necting wire, which is tunneled under skin of th7|scalp & .‘I\\
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Okun, M.S. N Engl j Med. 2012 Oct 18;367(16):1529-38.



2. Neurological examination: evaluation of

motor and non-motor symptoms

Neurological and
movement disorder
examination

Understanding the Movement Disorder Society-Unified Parkinson
Disease Rating Scale (MDS-UPDRS) Vaughan K. Collins*,Rachel

N. Massart* OTS, Kristen A. Pickett Ph.D. *Equal contributors
References UPDRS - IlI
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Item 4: Finger Tapping
Rhythm, amplitude, interruptions, speed

Item 5: Hand Movements
Rhythm, amplitude, interruptions, speed

Item 16: Kinetic tremor of hands
Presence of tremor and amplitude

Item 6: Pronation-supination of hands
Rhythm, amplitude, interruptions, speed

Item 7: Toe-tapping
Rhythm, amplitude,
interruptions, speed

Item 8: Leg agility
Rhythm, amplitude,
interruptions, speed

Item 9: Arising from chair
Speed, number of attempts,
assistance, posture

Non-motor symptoms

Parkinson’s disease
vmotor disorders caused by Parkinson's disease

Addressing Gl Tract:
constipation management




2. Neurological examination: evaluation
motor and non-motor symptoms

Parkinson’s disease
non-motor disorders caused by Parkinson's disease

Non-motor symptoms

forced closure of the eyelids

depression,
(blepharospasm)

sleep disorders,
weight loss,

constipation,
micturition disorders,
sexual problems,

orthostatic hypotension

increased sweating

difficuity speaking,
excessive salivation,
difficulty in swallowing,

—-— respiratory problems,
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bowing of the shoulders,
swelling of the feet,

Connolly BS, Lang AE. Pharmacological Treatment of Parkinson Disease. JAMA April
23/30, 2014 Volume 311, Number 16
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Neurological and
movement disorder
examination

Addressing Gl Tract:
constipation management




2. Neurological examination: evaluation of
motor and non-motor symptoms

Addressing Gl Tract:
constipation management
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Submandibular gland

« Phosphorylated a-synuclein
present in postmortem tissue
from 28 of 28 patients with
Parkinson’s disease’

« Phosphorylated a-synuclein
present in biopsy tissue from
9 of 12 patients with
Parkinson’s disease®

Oesophagus

* Phosphorylated a-synuclein in
upper oesophagus in 0 of 8 and
in lower oesophagus in 11 of
16 patients with Parkinson’s
disease®

« Lewy bodies in lower
oesophagus in 6 of 6 patients
with Parkinson’s disease and
3 of 8 controls®

Stomach

* Phosphorylated a-synuclein in
3 of 8 patients with Parkinson’s
disease’

* Lewy bodies in 2 of 7 patients
with Parkinson's disease®

Appendix

+ Appendiceal mucosa
had the most dense
a-synuclein expression in the
healthy enteric nervous
system; a-synuclein present in
10 of 10 individuals without
Parkinson’s disease’

Colon

« a-Synuclein in myenteric and
submucosal plexus in 10 of
10 patients with Parkinson's
disease and 40 of 77 controls*

« Phosphorylated a-synuclein in
submucosal plexus in 21 of
29 patients with Parkinson’s
disease and 0 of 10 controls™

« a-Synuclein and
phosphorylated a-synuclein
present in mucosa in 19 of
22 patients with Parkinson’s
disease and 11 of 11 controls™

« a-Synuclein present in mucosa
in 9 of 9 patients with
Parkinson’s disease and 0 of
23 controls™

« Phosphorylated a-synuclein
presentin 11of 13 individuals
without Parkinson’s disease with
apossible increase with age*

Fasano A, Visanji NP, Liu LW, Lang AE, Pfeiffer RF. Gastrointestinal dysfunction
in Parkinson's disease. Lancet Neurol. 2015 Jun;14(6):625-39. doi:

10.1016/S1474-4422(15)00007-1. PMID: 25987282.

Neurological and
movement disorder

examination

Non-motor symptoms

Parkinson’s disease
nonmotor disorders caused by Parkinson's disease




3. Visualize brain with an
Dopamine Disorder

MRI Brain

https://radiopaedia.org/cases/normal-brain-mri-6
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MRI and confirm

DAT Scan

DaTscan Normal DaTscan Abnormal

Parkinson's disease dementia: convergence of a-synuclein, tau
and amyloid-B pathologies. Nat Rev Neurosci. 2013 September;
14(9): 626-636.



4. Optimize oral medication therapy

Sites of Action of PD DI"UgS %i“'ffélé?ﬁe Dopamine agonists
Safinamide bromocriptine
Substantia Nigra o pergolide
pramipexole
Amantadine* rOp|n|r0|e(X|—)

rotigotine (patch)

levodopa apomorphine

BBB —
carbidopa baclofen
benserazide
tolcapone trihexiphenidyl
entacapone

1800s 1967 1970s 1981 1994 1997 Early 2000s

Anti- Levodopa Dopamine MAO-B COMT MAO-B
cholinergics agonists inhibitors  inhibitors inhibitors
— (ergot drived) Selegiline Non-ergot  (rasagiline)
— derived dopamine
agonists
MedStar Health g

(ropinirole, pramipexole)



5. On/Off testing

Important part of the screening process to
evaluate response to levodopa

Patient may be asked to come to movement
disorders office in an “off” state. Usually
performed in the morning to avoid discomfort

A series of examinations to test for
improvement will be performed before and
then after administration of Carbidopa-
levodopa

Determining that PD is levodopa-responsive
and determine which symptoms are most
likely to respond to DBS

https://www.parkinson.org/sites/default
[files/attachments/Deep-Brain-
Stimulation-Guide-Parkinsons.pdf
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Hyperdopaminergic behavior

Motor fluctuations

Non-motor fluctuations

Motor: dyskinetic

Non-motor: relaxed, sensation and pleasure
seeking, creative, socializing, talkative,
joking, teasing, self-confident, euphoric, self-
satisfied, hyperactive, messy, myopic of the

future, disinhibited, manic

Normodopaminergic behavior

Hypodopaminergic behavior

Motor: akinetic, rigid

Non-motor: feeling dull, weak, tired, slow,
apathetic, indifferent, withdrawn, vulnerable,
without self-confidence, anxious, having
panic attacks, craving for levodopa,
dysphoric, sad, suicidal

Castrioto A, Lhommée E, Moro E, Krack P. Mood and behavioural effects of
subthalamic stimulation in Parkinson's disease. Lancet Neurol. 2014
Mar;13(3):287-305. doi: 10.1016/S1474-4422(13)70294-1. Epub 2014 Fe[
PMID: 24556007. N
10 &



6. Decision of where to locate the DBS
within the brain

5 . s
25" 9 p .
£ i \ Thalamus DBS Site Effects of therapy

" \Jlf’j Lol l 1 GPY
t e Thalamus (Vim) Reduces tremor but not the other symptoms of
- % STN PD
- //
= S~ o Reduces tremor, rigidity, bradykinesia, gait

Globus pallidus (GPi) problems, dyskinesia
Reduces tremor, rigidity, bradykinesia, gait

Subthalamic nucleas (STN) problems, dyskinesia

Location of DBS target areas and https://www.parkinson.org/sites/default/files/attachments/Deep-Brain-Stimulation-Guide-Parkinsons.pdf
substantia nigra (SN)
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7. Neuropsychological testing

N=189 Parkinson’s DBS Candidates

« Neuropsychological testing is a series of standardized Neuropsychblagy Evaluation
tests that measure thinking skills, including attention, ‘”""“[“'“"""’
memory, planning, organization, motivation, and mood

Board certified neuropsychologist considers factors that may increase risk

Impaired Delayed Memory and Executive Function domains
Impaired Language and Visuoperception/Spatial domains

« The tests are administered and reviewed by a ¢ Fmnechrinsigsshashits sy
neuropsychologist and generally, the testing takes l
several hours to complete DBS- Cognitive Rating Scale
. s | .
« Acognitive assessment can help determine a person’s bbb
ability to participate in the DBS procedure, managing of l

the neurostimulator after surgery is performed

Interdisciplinary DBS Consensus Conference

Neurology H Neurosurgery H PT/OT “ Neuropsychology H Psychiatry H Speech/Swallowing H Social Work

 This assessment also informs the team of the risk of

{ J

having worsened confusion or cognitive problems |
following the procedure | DBSCj%W:edSm" |
Candidate Proceeds to Surgery Candidate Does Not Proceed
—-—— to Surgery [
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7. Neuropsychological Testing

MONTREAL COGNITIVE ASSESSMENT (MOCA)

Neuropsychological testing is a series of standardized
tests that measure thinking skills, including attention,
memory, planning, organization, motivation, and mood

The tests are administered and reviewed by a
neuropsychologist and generally, the testing takes
several hours to complete

A cognitive assessment can help determine a person’s
ability to participate in the DBS procedure, managing of
the neurostimulator after surgery is performed

This assessment also informs the team of the risk of

having worsened confusion or cognitive problems
following the procedure
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Version 7.1 Original Version

VISUOSPATIAL / EXECUTIVE

NAME :
Education : Date of birth :
Sex: DATE:
Copy Draw CLOCK (Ten past eleven)
cube (3 points)

01 [1 /5
] /3
FACE | VELVET | CHURCH | DAISY | ReD
Tsttrial No
P
2nd trial
Subject has to rey [ 121854
Subject has to rey [1742 _/2
Read list of letters. The subject must tap with his hand at each letter A. No poi 22
[ ] FBACMNAAJKLBAFAKDEAAAJAMOFAAB |—/1
Serial 7 subtraction starting at 100 [193 []86 [179 [172 [ 165
5,203 correct: 2 pts, | comect: 1 pt,0correct: 0 pt | /3
me only know t toda
| hen d ) _/2
Fluency / Name maximum nt [ ] __(N211words) _/N
LIS similarity between eg.banana-orange =fruit [ ] train-bicycle [ ] watch - ruler /2
DELAYED RECALL Wastorecallwords | FACE | VELVET [ CHURCH| DAISY [ RED | Pointsfor /5
wnnooue | [1 | 1] 0|01 fon | e,
P | Category cue
P Multiple choice cue
ORIENTATION [ 1Date [ 1 Month [ ] Year [ 1pay [ 1Place [ 1city /6

© Z.Nasreddine MD

www.mocatest.org

Normal 226 /30 | TOTAL

Add 1 pointif S 12yredu
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8. Goals in managing symptoms

DBS Therapy Expected Outcomes

Potential benefits of STN or GPi DBS

Either STN or GPi DBS can:

» Improve on times (up to 11 hrs/day)
* Reduce off times

» Markedly reduce dyskinesias

+ Often allow reduction in medications
» Improve depression (GPi only)

* Improve prominent dystonic symptoms (GPi

only)

https://practicalneurology.com/articles/2012-nov-

dec/identifying-candidates-for-deep-brain-stimulation-for-

parkinsons-disease/pdf
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8. Goals in managing symptoms

Reduce the dyskinesias and wearing off and
optimize time within therapeutic window

DBS Therapy Expected
Outcomes

Potential benefits of STN or GPi DBS

Either STN or GPi DBS can:
Improve on times (up to 11 hrs/day)
Reduce off times
Markedly reduce dyskinesias
Often allow reduction in medications
Improve depression (GPi only)
Improve prominent dystonic symptoms

(GPi only)
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Hyperdopaminergic behavior

Motor: dyskinetic

Non-motor: relaxed, sensation and pleasure
seeking, creative, socializing, talkative,

joking, teasing, self-confident, euphoric, self-
satisfied, hyperactive, messy, myopic of the
future, disinhibited, manic

Normodopaminergic behavior

Hypodopaminergic behavior

Motor: akinetic, rigid

Non-motor: feeling dull, weak, tired, slow,
apathetic, indifferent, withdrawn,
vulnerable, without self-confidence,
anxious, having panic attacks, craving for
levodopa, dysphoric, sad, suicidal

STN-DBS and 50% ¢ of
dopaminergic treatment

Motor fluctuations
Non-motor fluctuations

Castrioto A, Lhommée E, Moro E, Krack P. Mood and behavioural effects of subthalamic stimulation in ParkmE

disease. Lancet Neurol. 2014 Mar;13(3):287-305. doi: 10.1016/S1474-4422(13)70294-1. Epub 2014 Feb 17. PMIL. 15 / v

24556007.



Questions?

It’s how we treat people. NodStar Healthug))




Thank you

It’s how we treat people. NodStar Healthug))




