BRAIN SPECIAL
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This technique provides Historically, electrical stimulation has been used

new hope for patients with to modulate the nervous system and treat neuro-
movement disorders logic conditions. In fact, electric fish were first

placed on the scalp to treat headaches as far back
By Kathryn Murphy, DNSc, NP as 46 A.D., and later used for the treatment of sei-
zures. As medical techniques advanced, the use of
a stereotactic frame allowed surgeons to more pre-
cisely identify the parts of the brain to stimulate
related to the patient’s symptoms. Currently, elec-
trical stimulation is a recommended intervention
for patients with movement disorders, such as
Parkinson disease, essential tremor, and severe
dystonia. There are two U.S. FDA-approved
implantable deep brain stimulation (DBS) devices
available to help reduce the symptoms of these
disorders when medications are no longer
effective.

Refresher course
Parkinson disease is a chronic, degenerative
neurologic disorder that affects over 1 million
Americans. Incidence of the disease increases
with age, but it can also occur before age 40. This
movement disorder progressively affects a per-
son’s quality of life; in fact, more than one-third
of patients with Parkinson disease lose some em-
ployment after a year of diagnosis and, within
5 years, are no longer employed full time.
Parkinson disease occurs when the nerve cells
that produce dopamine (a substance that helps
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Picturing DBS

Targeted area
of the brain

Extension cable

Neurostimulator

Lippincott’s Nursing Advisor

transmit signals between different parts of
the brain that are involved in the produc-
tion of smooth, purposeful movement)
become impaired or die, presenting with
both motor and nonmotor symptoms

with individual variations. Motor symp-
toms include a resting tremor, stiffness

or rigidity, bradykinesia or slowness of
movement, shuffling gait, small handwrit-
ing (micrographia), and difficulties with
balance. Nonmotor symptoms include
mood disturbances, such as depression,
anxiety, or apathy, and cognition prob-
lems, such as memory difficulties or
frontal lobe dysfunction.

Essential tremor is an involuntary
rhythmic movement of the hands and
arms occurring at rest and during pur-
poseful movement. It’s often misdiag-
nosed as Parkinson disease, although it’s
eight times more common, affecting an
estimated 10 million Americans. Essential
tremor can cause the head, arms, and
voice to shake uncontrollably. This
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can be so severe that normal activities,
such as eating with utensils, are
compromised.

Dystonia is a movement disorder
resulting in involuntary movements and
prolonged muscle contractions, causing
writhing body movement, tremors, and
abnormal posture. It may involve an iso-
lated area or the entire body. Some older
neuroleptic medications can cause dysto-
nia. Again, when the movements are so
severe that the patient’s quality of life is
compromised, intervention is needed and
DBS may be recommended.

The device

DBS surgery can take place while the
patient is awake or under general anes-
thesia. With asleep or image-guided
DBS, the patient doesn’t remember the
procedure and high-resolution scans are
used to place the electrodes. If awake or
microelectrode-guided DBS is chosen,
the patient has medication for comfort
but is aware of the procedure, respond-
ing to questions and moving to help
electrode placement in the correct part
of the brain.

Electrodes are positioned deep in
both the left and right side of the brain,
and connected to a stimulator device
similar to a pacemaker. Location of the
electrodes depends on the patient’s pri-
mary symptoms. These electrodes are
advanced through small openings
called burr holes at the top of the skull
and connected by extension wires pass-
ing under the skin and down the neck to
a battery-operated stimulator under the
chest skin. When the device is activated,
the stimulator sends electrical pulses to
block the faulty nerve signals that cause
the symptoms.

There are three parts to the DBS device:
the neurostimulator, the lead, and the
extension (see Picturing DBS).

The neurostimulator is a programma-
ble, battery-operated device that creates
electrical pulses. It’s placed under the
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chest skin below the collarbone or, alter-
natively, in the abdomen.

The lead refers to the electrodes that
deliver the electrical pulses. Linked to
an extension wire through a burr hole in
the skull, the lead is placed inside the
brain’s subthalamic nucleus, thalamus,
or globus pallidus. Placement in the
subthalamic nucleus area is most effec-
tive for symptoms of Parkinson disease,
such as tremors, rigidity, bradykinesia,
dystonia, and dyskinesia. Placement in
the thalamus is most effective for trem-
ors and is used to treat essential tremor.
Placement in the globus pallidus is
effective for tremors, bradykinesia,
rigidity, dystonia, and dyskinesia, and
is used to treat both Parkinson disease
and dystonia.

The extension connects the lead to the
neurostimulator. It’s placed under the skin
and runs from the scalp behind the ear,
along the neck, and to the chest.

The procedure

The patient first meets with a neurosur-
geon, who collects a comprehensive med-
ical history, including allergies, current
medications, and reactions to previous
surgeries, to avoid any risks. Then the
patient completes typical preoperative
tests, such as an ECG, blood tests, and a
chest X-ray. Before the surgery, magnetic
resonance imaging (MRI) is used to scan
the brain to locate the specific target for
the intervention. A microelectrode record-
ing may be done, which involves a small
wire that monitors nerve cell activity in
the targeted area to better identify the
precise part of the brain that needs to be
stimulated.

The patient is instructed to stop taking
nonsteroidal anti-inflammatory medica-
tions (such as ibuprofen, naproxen, cele-
coxib, and indomethacin), anticoagulants
(such as clopidogrel and warfarin), and
antiplatelet medications (such as aspirin)
at least 7 days before surgery to decrease
the risk of bleeding. All medication for
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key points

DBS:
can improve the symptoms of Parkinson
disease, essential tremors, and dystonia
isn’t a substitute for medication; rather, it
augments medications to control symptoms
consists of a neurostimulator, lead, and
extension
may involve one of three brain regions: the
subthalamic nucleus, the thalamus, or the
globus pallidus.

Parkinson disease, such as levodopa, is
stopped 12 hours before the surgery. In
addition, the patient should stop smoking,
chewing tobacco, and drinking alcohol

1 week before surgery because these
activities may increase bleeding risk. At
midnight on the day of the surgery, all
medications, food, and drink should be
stopped. All valuables should be left at
home for safekeeping.

On the morning of the surgery, the
patient washes with antibacterial soap
and puts on a hospital gown. Any hair-
pins, makeup, contacts, body piercings,
and nail polish should be removed just as
before any kind of surgery. Lastly, an
anesthesiologist will talk to the patient
about the risks and effects of anesthesia,
and an I.V. line will be placed.

Electrode placement lasts 5 to 7 hours.
A stereotactic frame is attached to the
patient’s head with four pins. Some pres-
sure can be felt as the pins are tightened.
This frame prevents any small movement
of the head while the electrodes are being
placed. The MRI helps the surgeon
plan the path of the electrodes. Then a
microelectrode is inserted to obtain elec-
trophysiologic recordings of nerve signals
to assist with effective placement. Once
the exact position in the brain is located,
the recording electrode is replaced with a
permanent DBS lead. A test is then done
to see if the patient feels any reduction
in symptoms. Once complete, a plastic
cap is placed over the burr hole to hold
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the lead in place. In a separate surgery

2 to 7 days after the first one, a small coil
of wire is left under the scalp for later
attachment to the extension and
neurostimulator.

DBS for essential tremors
can reduce hand tremors
by 60% to 90%.

After the surgery, the patient with Par-
kinson disease takes the regular doses of
those medications immediately. Overnight
monitoring is the norm to ensure that no
adverse reactions from the surgery occur
(see Patient teaching: What to expect after
surgery).

About a week postoperatively, the
patient will return to the hospital to have
the neurostimulator implanted in the
chest or abdomen and the lead attached.
Instruct the patient to avoid all arm
movements over the shoulder or exten-
sive stretching of the neck so that the
incision will heal. Because neuro-
stimulator placement takes about an
hour, the patient usually returns home
the same day.

Ten days later, an office visit will be
scheduled to program the neurostimula-
tor and adjust medication dosage. Every
3 weeks, the patient returns for program-
ming, with about four sessions needed to
attain maximum symptom control. Most
of the time, the patient doesn't feel the
neurostimulator as it decreases the symp-
toms; however, some may feel a tingling
sensation. The patient may need to return
periodically for the neurostimulator set-
tings to be adjusted.
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The essentials
General complications of any surgery,
such as bleeding, infection, or blood
clots, may occur. In addition, complica-
tions related to placement of the DBS
device include seizures, infection, and
bleeding into the brain. Additional
surgery may be needed if a break of
the extension wire occurs or for device
removal due to infection. For some
patients, DBS may cause or increase
symptoms of depression or anxiety, so
alert patients to report these symptoms
to their healthcare provider. Any device
dysfunction or unusual symptoms that
occur may necessitate a return trip to
the office for reprogramming.
Effectiveness of DBS depends on
patient selection, appropriate selection of
the brain area, precise positioning of the
electrodes, effective programming, and
medication management. With DBS, most
patients with Parkinson disease are able
to reduce both symptoms and medication
dosages, which can decrease adverse reac-
tions. DBS for essential tremors can
reduce hand tremors by 60% to 90% and
may improve head and voice tremors.
DBS for dystonia may be one of the most
effective treatments of symptoms.

Patient teaching: What to
expect after surgery

¢ Rest: Go back to regular activities slowly.

e Falling: There’s a high risk of falling in the
weeks after DBS surgery, so be cautious.
Bruising: There will be some bruising near
the incision; swelling around the eyes and
tenderness near the incision and behind the
ear may occur.

Swallowing: There may be swallowing prob-
lems immediately after DBS surgery that get
better in a few days or weeks.

¢ Mood changes: DBS may increase or cause
symptoms of depression or anxiety.

e Symptom control: Remember that DBS can
help with symptom control, but doesn’t stop
the progression of the disease.
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The nurse’s role

Nurses are involved with all aspects of
the DBS procedure. Advise patients what
to expect before, during, and after the
surgery. As a patient advocate, you can
ensure that the surgeons and physicians
thoroughly explain the risks, benefits,
surgical procedure, and postoperative
process to the patient. Be aware of all
information that’s taught to the patient
so any questions can be answered as they
arise.

Because there’s a higher risk of falls
after DBS surgery, review safety measures
for the home and make sure that a cane or
walker is provided if needed. In addition,
instruct the patient that swallowing
problems or mood changes can occur
immediately after DBS surgery. Some-
times just knowing that these symptoms
are expected can assist the patient to deal
with them. Any signs of infection, such as
increased redness, drainage, swelling, or
pain, starting a few days to weeks postop-
erative necessitate an immediate call to
the healthcare provider.

In the future, the patient should
include DBS device implantation in his or
her medical history because some proce-
dures may need to be altered or not done
at all.

You can also offer psychological sup-
port as the patient adjusts to DBS. There
may be setbacks as the amount of stimula-
tion and medications are adjusted. Help
the patient understand that DBS alleviates
symptoms, but doesn’t stop the disease
process. If the patient is planning a return
to work, a request for accommodations in
the workplace may be needed because
any electromagnetic field exposure can
interfere with device settings or deplete
the device’s battery.

Medical or dental procedures done
directly over the DBS device or MRIs may
cause damage, so advise patients to check
with their provider before these treat-
ments. The DBS device may set off the
metal detector at the airport screening

www.NursingMadelncrediblyEasy.com

Movement disorder cheat
symptoms

Parkinson disease
® resting tremor
o stiffness or rigidity
® bradykinesia or slowness of movement
e shuffling gait
small handwriting (micrographia)
difficulties with balance
mood disturbances, such as depression,
anxiety, or apathy
cognition problems, such as memory
difficulties or frontal lobe dysfunction

Essential tremor

¢ involuntary rhythmic movement of the
hands and arms

® uncontrollable shaking of the head, arms,
and voice

Dystonia

® involuntary movements and prolonged
muscle contractions

¢ writhing body movement

® tremors

e abnormal posture

area, so the patient should ask security to
perform a manual body scan. Instruct the
patient to remove any unnecessary mag-
nets at home and stand away from the
microwave when it’s in use.

Because of the possibilities of interfer-
ence with the DBS device, the patient
should wear a medical-alert bracelet
and carry a wallet card outlining special
warnings and precautions.

Advocate for success

Nurses play a vital role in all aspects of
DBS therapy. As part of the neurologic
team, you'll prepare the patient for the
procedure with both basic preoperative
education and specific information re-
lated to DBS. Nurses may be involved in
assisting the surgeon in device place-
ment. Postoperatively, you’ll monitor for
adverse reactions of the surgery or device
functioning. Nurses play a supportive
role while medications and the device are
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adjusted, and an educator role when
teaching the patient about all aspects of
having an implanted DBS device. As a
patient advocate, you can help ensure the
success of DBS in controlling the symp-
toms of movement disorders. W
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