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Patient I nfor mation about Subthalamic Nucleus (STN) Deep

Brain Stimulation (DBS)
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Conrad Pappas MD, PhD, Neurosurgeon and Director

Vicki Wheelock MD, Neurologist and Co-Director

Karen Sgvardt PhD, Intraoperative Neurophsyiology

Christine Na-Lee, RN, ANP (Nurse Practitioner) and Judith Lewis, RN

What arethecriteriafor approval for STN DBS?

1. Advanced Parkinson’s disease (PD) symptoms not responding to best medical
therapy with symptoms that still respond to levodopa. The best surgical
candidates have a marked difference between “on” and “ off” symptoms.

2. Good general health (especially stable or good heart and breathing status)

3. Good cognition (memory, organization, language, visual-spatial, attention, mood)

4. MRI of brain shows little or moderate brain shrinkage and no other abnormal
areas that could increase the risk of brain surgery.

5. Reasonable expectations

How does STN DBSwork?
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1. A DBSedlectrodeisimplanted into the brain. The end of the electrode wireis
tunneled under the skin to the back of the neck, then crosses over the collarbone
and connects to an implantabl e pulse generator (IPG) which lies under the skin of
the chest. Most patients will have electrodes implanted on both sides of the brain,
and will return 1-3 weeks later for implantation of the connectors and IPG while
under general anaesthesia. The Soletra |PG controls one DBS electrode; patients
who have Soletra will need to have an IPG implanted on each side of the chest.
The newer Kinetramodel can control both electrodes, and alows the patient to

make some adjustmentsin the DBS themsel ves.

2. Oncethe surgery is completed and wounds
heal, we program the DBS using a hand-held
computer about 2-4 weeks post-op. The
DBS electrode delivers small amounts of
electrical current into the target brain area.

3. Theéectrica current blocks or changes the
firing pattern of nerve cellsto improve PD

symptoms.
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Source: “ DBSof the STN or the GPi in PD”, the DBSfor PD Sudy Group, New England Journal of

Medicine Vol 345, Sept 27, 2001, pp 956-963.

What arethe benefits of STN DBS?

Studies of bilateral (both sides of the brain) DBS show that patients have an average of 6

hours/day more “on” time. The severity of “off” timeis also reduced by about 50%.

1. Most patients require less medicine after bilateral STN DBS. On average,
patients need about half as much PD medication after DBS . However, some
patients seem to require almost the same dose of medicine as before surgery

together with DBS to have the best function.

2. STN DBS does not cure PD.

3. In November 2003 a study about 5 year results of bilateral STN DBS was

published. (Five-year follow-up of Bilateral Stimulation of the STN in Advanced
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Parkinson’s Disease,” New England Journal of Medicine 2003;349:1925-34).
Forty-two patients were included. The study showed that PD scores were still
improved by about 50% at five years, but that speech, slowness, balance and
freezing difficulties in the 2on medication state® did worsen somewhat over the 5
years as would be expected in a progressive disorder. The amount of PD

medi cation was about two-thirds lower after surgery and continued to be lower at
5 years. Patients gained an average of 6.6 pounds after surgery in the first year,

and weight was stable afterwards.

Do some symptoms improve mor e than otherswith STN DBS?

1. For each patient, the symptoms that improve the most with medication before

surgery will improve most with DBS. One exception is tremor, which will likely

be much better with DBS than with medication.

2. Dyskinesiaisusualy greatly reduced after surgery, probably because patients

don’'t need as much medication.

3. Most patients report much less 2on/off® symptoms, and it’s common for patients

to lose the sensation of medication @turning on® or @wearing off° after DBS.
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4. Freezing of gait will likely improve with bilateral DBS if it is better in the 2on°®
state before surgery. If patients still 2freeze® when they are 2on°, then DBS will

probably not help this symptom.

5. Falling will improve after DBSif it isimproved with medication. If medication
does not help prevent falls when patients are 2on®, then falls are not likely to

improve after DBS.

6. Most patients with difficulty sleeping due to PD will note improvement in sleep.

Can some symptoms get wor se with DBS?

1. Speech isusualy alittle or even moderately worse after bilateral STN DBS. The
reason is not clear, but it is dueto DBS. The voice may be considerably softer,

and speech may be somewhat slurred or even stuttering.

2. Some patients seem to fall more after bilateral DBS. This may be dueto
excessive relaxation of muscles that were very tense before surgery. A few

patients have needed to use awalker to prevent falls after surgery.
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3. A delayed side effect may be difficulty opening the eyes or keeping them open.
We have seen thisin very few patients, but in France up to 30% of patients
developed this symptom. It can be improved by adjusting PD medication or DBS
parameters, and sometimes we recommend small injections of Botox into the

muscles near the eyes.

What aretherisks of STN DBS?

1. Themost seriousrisk is of stroke from bleeding in the brain or loss of blood flow
to the brain. This can rarely cause death or permanent brain damage (impaired
speech, thinking, or vision; numbness, paralysis, or any neurological deficits). In
centers where many DBS procedures are performed, thisrisk is usually less than

2%.

2. The second most seriousrisk is of heart, breathing or other medical problems
that occur during or after surgery as aresult of the stress of surgery. Rarely, this
can result in heart attack, blood clots to the lungs, pneumonia, air emboli or other
serious and potentially fatal conditions. The risk of these complicationsis aso
very low (<2%). Werequire medical clearance from your physician prior to

surgery.
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3. Some patients may have a seizure during or after DBS surgery. The causeis
irritation of surface brain cells. We prescribe medicine to prevent further seizures

for about 6 months. This may occur in about 3-5% of patients.

4. Infection isamore common risk because DBS requires placing foreign objectsin
the body. Even asingle germ that enters the wound can cause an infection. Some
chronic infections appear years after surgery as an 2erosion® or opening of the
skin over the DBS wire, connector or IPG. Infections may be very serious and
often result in the need to do surgery to remove al or part of the DBS system.
Patients are treated with IV antibiotics for 6 weeks. The DBS component can
then be re-implanted in most cases. The risk of seriousinfection is at least 5%.
We take meticulous care to reduce the risk of infection, but with an implantable

device infections cannot be completely avoided.

5. Patientswho are older (usually over 65) or who have some reduced thinking
abilities can become confused or hallucinate during or after DBS surgery. This
symptom can last 1-7 days and requires alonger hospital stay. The symptoms

usually resolve with medical therapy and adjusting medications.

6. Rarely, patients can have difficulty with urination and need a catheter after

surgery.
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7. Some patients have had mood changes after DBS. The most common symptom
Is called hypomania, a state of excessive energy, restlessness and sometimes
impaired judgment. A few have been more quiet and apathetic after surgery, and
afew have been depressed. All mood changes need close monitoring and
generaly improve within afew weeks to months. Some require psychiatric care

(therapy or medications) or DBS reprogramming and rarely removing the DBS.

8. All patientsin our program undergo comprehensive cognitive testing before being
approved for surgery. We do not recommend surgery for those with dementia.
However, some patients who have mild to moderate thinking problems that are
not severe enough for adiagnosis of dementia can have the surgery, However,
thereis still asmall chance of developing worsening memory or thinking

problems or dementiafrom DBS surgery.

9. A small number of patients have had more falls after surgery, especialy in the
first few weeks. We will remind you as you are discharged from the hospital to
take extra precautions at home to avoid falling. Falls can cause seriousinjuries

including fractures.
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Reported Complications of STN DBS 2001-2003

Place Brain Seizure | Post-op Infect- | Psychiatric | Dementia | Eyelid
Y ear hemorrhage confusion | ion symptoms opening
Number problems
France 2.3% 0 24% 2% 25% 12.5% 36%
2003 *gpeech:
N=42 36%
DBS 5.2% 2.9% Not 1.5% Not stated | Not Not
Study stated stated stated
Grp

2001

N=134

Torino, 0 0 12.5% 6% 0 0

Italy

2001

N=16

Milan, 4.5% 4.5% 32% 0 27% 0 18%
Italy

2002

N=22

California | 2.5% 5.2% 23.7% 2.6% 2.6% Not Not
2002 stated stated
N=38

Kansas 0 8.5% 14.2% 11.4% | 2.8% Not 0

2003 stated speech:
N=52 28.5%
Germany | O 0 30% 0 15% 5% 0

2002

N=38
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When will you program my DBS?

1. Programming begins 2-3 weeks after surgery when all of the wounds have healed.
We see patients for programming every 2-3 weeks until the optimal effects are
seen. On average patients have 5 programming sessions. However, this can vary
quite abit. A few patients have required 12 or more adjustments. Some have
needed only one or two.

2. It takes about 3 months after surgery for patient's symptoms to stabilize. Thereis
aperiod of deconditioning after surgery, and when we adjust the DBS we also re-
adjust the medication schedule.

3. Once symptoms are stable, we check your stimulatorsin 6 months and then
annually. We expect that you will see your regular neurologist 3-4 months after

surgery and then again once or twice a year.

What arethe side effects of the DBS?

1. During programming we check each of the 4 contacts on the DBS electrode
individually, starting with the lowest possible current and gradually increasing
until side effects occur.

2. Common side effects from DBS include blurred or double vision, tingling on one
side of the body, pulling feelings in the face or limbs, soft or slurred speech, and

odd uncomfortable feelingsin the head. Rarely patients can have mood changes
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or trouble opening the eyes. Most of these symptoms are stopped by changing or

turning down the DBS current.

Who will program my DBS?

Dr. Wheelock, Nurse Practitioner Christine Na-Lee and Nurse Judith Lewis DBS
will perform theinitial programming and first several adjustmentsin Sacramento.
Dr. Robin Fross and Nurse Practitioner Carole Evans at Kaiser Hayward and Dr.
Jeff Klingman and Nurse Practitioner Robin Bon-Fredericks at Kaiser Walnut
Creek also perform DBS programming, and patients who live in the South Bay or
East Bay will usually transfer their programming care to those centers once they
are stable. All of our physicians and nurses have outstanding DBS programming

skills.

IsDBSreversible? What if thereisa curefound for PD?

DBSis considered to be reversible because the electrode(s) can be turned off. If

new therapies that help PD more or cure PD are devel oped, the system can be

surgically removed.
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Should | have DBS on one or both sides?

When we first began STN DBS, we implanted all patients on one side first, and
then implanted the other side a few months later. Since 2002 we have been
performing bilateral STN DBS on the same day in most patients. Our results
show that most people with PD improve much more with bilateral STN DBS.
However, our team recommends doing one side first for patients who are ol der,
more medically frail, or who have moderate cognitive changes because they may

not tolerate the longer bilateral surgery.

Aretherealternativesto STN DBS?

Most centers world-wide perform STN DBS. An alternative target is the globus
pallidus, a nearby nerve center. There are no studies yet that demonstrate much
difference between the two sites, and we prefer the STN because it allows greater
reduction in medication as well as easier programming. Other alternatives include
pallidotomy or thalamotomy. Both procedures do not use the DBS; instead the
surgeon destroys a few carefully-mapped brain cells. These procedures provide
excellent tremor and dyskinesiarelief, but cannot be performed bilaterally due to
side effects. Therefore, patients can have relief of symptoms on only one side of
the body. For some patients pallidotomy or thalamotomy can be a good

alternative. Please ask us about these procedures if you want more information.
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The alternative to surgical treastment of difficult PD symptomsis continued use of

medications, physical therapy, speech therapy and exercise.

How many DBS surgeries have been done at Kaiser Northern California?

The Clinical Functional Neuroscience Program has been in place in Sacramento
since 1998. Our program combines the talents of both Kaiser and UC Davis
Medical Center. The operating room team consists of Dr. Conrad Pappas,
neurosurgeon, Dr. Vicki Wheelock, neurologist, and Dr. Karen Sigvardt,
neurophysiologist. Together we have implanted nearly 300 deep brain stimulators.
We have aso performed numerous pallidotomies and thalamotomies. Most of our
patients have had Parkinson' s disease, but we also treat essential tremor and

dystonia.

How do theresultsat Kaiser compare with other centers?

We are very proud of our surgical results. In patients with STN deep brain
stimulators implanted, more than 90% are working very well and in only afew
cases has the surgery not helped symptoms as well as we would like. Our
complication rate is quite low, but there have been a few infections and some of
our patients have had other complications listed above in the section on 2Risks of

STN DBS.
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We have seen marked reduction of 20ff° time in our patients, as well asless
severe 20ff° symptoms. In amost al patients tremor is completely controlled and
dyskinesiais greatly reduced or abolished. Speech is generally alittle worse with
bilateral DBS. Most patients gain about 10-15 pounds in the months after
surgery. A few patients have had mood changes which improve; fewer still have

had some behavior changes.

In some cases the relief of severe motor symptoms from PD makes the patient
and their family more aware of mild to moderate cognitive changes that were
overshadowed by the PD symptoms. We have tested cognition in alarge number
of patients and have found no significant effects of DBS on thinking in amost all

patients.

Dr. Karen Sigvardt from UC Davis heads a research program funded by the
National Institutes of Health directed at |earning more about brain cell firing
patterns in PD and outcomes of surgery for PD. Wewill ask if you are interested
in participating. Participation isvoluntary and in no way affects your clinical care

In our program.
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What changes should | report prior to my scheduled surgery?

Please be prepared to bring along a copy of your current medication schedule.
Please call our nursesif you experience any health changes in the months or weeks prior
to your scheduled surgery. Thisis especially true for any hospitalizations, infections,
new medical diagnoses, serious injuries or mood difficulties. We strive to work with
your physician to optimize your health before your surgery in order to reduce the chance

of complications.

How do | get moreinfor mation?

Please a so see the Kaiser Permanente information booklet developed by Christine Na-
Lee, RN, ANP. It contains detailed information about the pre-op evaluation, day of
surgery, and important information about care after surgery. You will review this

information with one of our nurses at avisit prior to your scheduled surgery.



