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What is Deep
Brain Stimulation
(DBS)?

» DBSis a neurosurgical
procedure that involves
Implanting brain electrodes
and a neurostimulator
(“brain pacemaker”;
battery)

» The neurostimulator sends.
signals to specific targets in
the brain

» Directly modifies brain
activity in a controlled
manner.

» Reversible

» DBS has been around since
1987%

» Globally more than
>208,000 people have
been implanted with DBS
(as of 2020)

WVedam-Mai V, 2021

Strickland, 2017.




Approved
Indications

» Essential Tremor:
» FDA approved in 1997

» Parkinson’s disease:
» FDA approved in 2002
» FDA expanded approvalin 2/2016 to
include recent onset of motor
complications after >4 years of PD

» Dystonia:
» FDA approved in 2003

» Obsessive Compulsive Disorder:
» FDA approved in 2009

» Epilepsy
» FDA approvedin 2018



Benefits of DBS for
Essential Tremor

» Improved ability to do everyday
activities

» Less tremor

» Less disability (as reported by the
patients)




Benefits of DBS for PD

DBS is typically as effective as “best’” dopamine response...
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Benefits of DBS for Dystonia

DBS can decrease the
abnormal movements and
postures of dystonia by 30-
50%, depending upon the
type of dystonia

If you are being treated
with Botox® before DBS
surgery, you will likely

resume tfreatment after

surgery

Rupam, Rukmini, & Swetha, 2017.



Benefits of DBS for Epilepsy!

» Goalis to lessen the frequency
and intensity of seizures

» DBS can be used for patients
with epilepsy who have partial-
onset seizures (+/-
generalization), who have failed
3 or more antiepileptic
medications

» Benefits sustained over time

» Median 75% reduction in
seizures at 7 years

! https://www.medtronic.com/us-en/healthcare-professionals/therapies-procedures/neurological/deep-brain-
stimulation/indications/epilepsy/about.ntml#



https://www.medtronic.com/us-en/healthcare-professionals/therapies-procedures/neurological/deep-brain-stimulation/indications/epilepsy/about.html
https://www.medtronic.com/us-en/healthcare-professionals/therapies-procedures/neurological/deep-brain-stimulation/indications/epilepsy/about.html

What are the risks of DBS
surgery?

>

Stroke: bleeding or loss
of blood flow to the
brain (<2%)

Medical problems: heart
attack, blood cloft 1o
lungs or legs, breathing
problems (<2%)

» Seizure (<5%)

Infection: immediate or
delayed (5%)

Post-op confusion or
hallucinations

>

Men: difficulty urinating
Mood changes

» Mania: abnormally
elevated mood

» Depression, anxiety

» Apathy

Cognitive decline: word
ilaleligle]

wellligle




DBS Candidate Evaluation

Neurosurgery consult
Neuropsychology consult

Movement Disorders: On/ Off Testing (PD) or Off Testing (ET,
Dystonia)
Epilepsy: Diagnostic studies to evaluate source/ type of seizures

Screening MR

Review results of evaluation with mulfidisciplinary team
to develop recommendations for or against DBS surgery




DBS Hardware

Medjironic Abbott/ St Jude Boston Scientific
Activa/Percept Infinity DBS Vercise/Genus
DBS System System DBS System

FDA Approved for: FDA approved for: FDA approved for:
PD (2002) PD (2016) PD (2017)

Essential Tremor ET (2016) ET (2021)

(1997)

Dystonia (2003, HDE)
OCD (2009, HDE)
Epilepsy (2018)




Directional Electrodes

» Complex anatomy makes precise targeting/
stimulation necessary to avoid side effects

» Side effects often limit therapeutic benefit

» Progression of disease often requires increased
therapy settings

» Directional leads allow programmers to “steer’
current to different parts of the brain, tailoring
treatment to reduce side effects

https://www.bostonscientific.com/en-US/products/deep-brain-stimulation-systems/vercise-genus-dbs-system/leads.html



Internal Pulse Generators (IPGs)

Rechargeable
“Baitery’ (RC)

» Benefits:

Non-rechargeable
“Battery™ (SCu-.

» Benefits:
» “Set it and OIS,
» Downsides:

» Replacement every 3-5
years

» Larger size > RC IPG

» Abbott:

» Infinity 5§ & 7
» Boston Scientific:

» Vercise Genus P16 or P32
» Medtronic:

» ActivaSC, PC

» PerceptPC

» Smaller than non-rechargeable
IPGs

» Approved for 15-year duration
Downsides:

» Must charge device 1-2
hours/week on average

Abbott:
» LibertaRC
Boston Scientific:
P ercise Genus R16 or R32

Medtronic:
» ActivaRC or Percept RC



Patient Coniroller

NI
Monitor battery status Medironic

Make minor adjustments
to setftings

Turn device on/off for
procedures

MRI mode

Unigue features: | y
> Medironic it Abbott Boston Scientific

“Events” (medications,

side effects etc.) b
» Abbott: Virtual
Programming;
Download to personal
iPhone; Surgery mode

Program 1

DS Battery 15




Unigue Programming Features

Abbott: Boston Scientific: Medtronic:

» Neurosphere™ virtual » Image Guided » Brainsense™ technology:
clinic: remote Programming Captures brain signals during
neuromodulation patient- NEW: ILLUMINA 3D fherapy which can be
cans X PROéRAMMING associated with patient-

recorded events like

ALGORITHM: creates ;
symptoms, side-effects or

customized stimulation

field medication intake.

Current Control:
Increased control over the
stimulation field -
accurate and precise
targeting

automatically adjusts to
changing beta signals

f » NEW: ELECTRODE IDENTIFER:
‘ Identifiers which electrode(s)
have the strongest signal

» Optistim™ control: Assign
unique amplitude values to
each electrode.
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urgery Preparation
.




What to Expect Day of Surgery:
Stage 1 (lead implantation)

"

Frame Placement:

Pending surgeon, this may be
done in preop with patient
awake or in the OR after
anesthesia induction

Operating Room:

Arterial Line or ClearSight
Noninvasive continuous
hemodynamic monitoring

Urine catheter inserted
Hair sparing approach
Anesthesia: awake v asleep




Awake v Asleep Cases

» Awake » Asleep

» Traditional approach » Ptunder GA for entire

» Propofol used for sedation during o
Burr hole and equipment set up. » Benefits:

» Patient is awake during » Less stressful for patient
gsg{énf’g?g%;rﬁg stim then sedated 9 f#é%ﬁ%%femﬁon T

> Benefits: » Improved airway and bp control

» MER not impacted by anesthesia » Preferred in cases with dystonia,

» Evaluate benefits/ side effects in (e)%lllé\epsy, ety and/or

real time
B ons:

» Anesthesia can impact MER

» Preferred in fremor cases

» Cohs

; » Less ability to evaluate potential

» Labile blood pressure increases
surgical risks

» Time consuming



SES Surgery l

Microelectrode Recording:

» Neurophysiologist (Dr. Jie Zheng) advances
microelectrode and records neuronal activity during
passive and active (if awake) movements

Test Stimulation:

» Evaluate symptom control and side effects, as
appropriate
Ifneeded we can adjust the positioning of the
electrode at this time.
» Potential side effects: numbness, tingling, pulling,

sensation of tightness, double vision or difficulty
speaking.

» A final portable CT scan will be obtained to
confirm placement.

» If awake, once placement is confirmed, patient
may be sedated again



Final Steps...

Completing the surgery:

The small hole(s) in your skull will be
closed holding the lead firmly in place

A plastic cap covers the hole to keep it
sealed

Your scalp incision(s) will be closed
The headframe will be removed

The urine catheter will be removed

Recovery:

Your family and friends can see you
once you are awake

Neurologyindia.com, 2015

You will be admitted to our neuro unit
for a T-night hospitalization and
discharged after a post-op MRl is
completed



Stage 2: Extension
and Bafttery
Placemcias

» May be same day or 1-2 weeks
after the lead(s) is/are placed

» This is an outpatient procedure

» You will be asleep (general
anesthesia) for this surgery

» Most people find this 2nd
procedure more taxing than the
actual brain surgery




Post-Surgery Care

Wound Care Bathing Symptoms

» Burr Hole/Connector » Keep incisions dry x 3 > Normal symptoms: swelling
Sites: days (no showers) and minor bruising at the pin
sites, incisions, face, neck

» Bandages remain in » No long steamy )
place for 24 to 48 showers or hot tubs and/or chest which should
hours post-op forés yeil resolve within 2 weeks post-
op.
> Stitches removed 7-10 » Recommend using p ; :
days after surgery. baby shampoo for . g;‘/';gg?%osnrﬁgi;z PD or ET
< first 1-2 weeks.
~ Pin sites (where the temporarily relieved and will
head frame was then return.
attached]):

» lce packs help to
decrease swelling
and discomfort

> IPG (battery) site(s):

» Closed internally and
covered with steri-
strips externally.



Reasons
TO

conicias
our
office

» Incision:
» Bleeding or drainage

» Increased tenderness, redness,
puffiness

» Separation of wound
» Body symptoms:
» Fever or chills

» Dizziness or lightheadedness that is
new

» Headaches not relieved by
medication

» Other:
» Weakness in limbs or facial muscles
» Speech changes
» Confusion or mentation changes




» If sudden and/or severe changes
occur, do not hesitate to call 911

Complications or go to the ER.




Neck Rangs
of Motion
Exercises

» To limit scar tissue
aftfaching to the
extension wires
causing a pulling
sensation, practice
daily GENTLE range
of motion exercises
to ensure maximum
neck mobility post-
surgery

| PSR

Prehab Exercises, 2019, Retrieved from
http://www.prehabexercises.com/eliminate-forward-head/



http://www.prehabexercises.com/eliminate-forward-head/

Post-Surgery Precautions




DBS Activation

Epilepsy:

Parkinson disease: Hold PD meds & , ,
day of initial programming » Programming adjustments
will be made with Epilepsy

specialist




Safety Concerns

-



Dentist: Prophylactic antibiotics
not required

EKG - turn off DBS prior to
procedure

CT, diagnostic ultrasound, x-ray,
mammogram are safe

» MRI conditional
Monitor battery status regularly

» Requires replacement approx.
every 3-5 years

» Rechargeable batteries last
approx. 15 years

» Battery replacement often done
under sedation with local
anesthetic




» Visitors:

» Surgical
waiting room:
2 symptom-
free visitors

» Hospital: 2
symptom-free
visitors > 16
years of age
per patient
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Questions?

Call Laura Sperry, MSN, ANP-BC
DBS Program Director
916-734-3588
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