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DESCRIPTION WARNINGS AND PRECAUTIONS

The AesculaT'1 LV Model 1055K lead is a
silicone-insulated left heart lead with a Lead Selection
Titanium Nitride (TiN) coated .Bfr pnn h edpcae ofr
platinum-iridium electrode, designed for use thti Beor ompeningteleadthth packa genfirm
with implantable pulse generators for tato itob iscmplantibedwt. h ulegnr
long-term cardiac pacing. The distal portion atrobeipned
of the tip is preshaped by the silicone insu- * Ventricular leads with polished platinum
lation into an 's-curve' to provide tip electrodes. Pairing the Model 1055K
passive fixation. ventricular lead with a polished platinum
The- lead length is 75 centimeters, and the tip electrode lead may create a source
miimum recommended lead introducer impedance mismatch that could adversely
size is 7.0 French. The lead cornplies with affect sensing. Therefore, in the use of
IS-i connector standard ISO 5841-3. these leads, evaluate adequate sensing

The Aesula LVModel 155K led is aperformance at the time of implant.

unipolar lead, having one conductor that ter-
minates at~the tip electrode. Storage and Handling
Features of the Aescula LV Model 1055K - For single use only.
lead include: * Do not sterilize the lead using an auto-

• Passive Fixation - incorporating an dave, gamma radiation, or ultrasonics; if
s-shaped curve designed to stabilize the sterilization is required, see page 8.
lead in the vein. * Do not stretch, crush, kink or bend the

* Fast-PassO Coating - creates a lubricious lead. Leads may be damaged by improper
surface. handling before and during implant or by

excessive mechanical stress post-implan-
tation.

INDICATIONS AND USAGE * Do not bring the lead into contact with
sharp objects that could puncture or oth-

The Aescula"~ LV Model 1055K lead has erwise compromise the insulation.
application as part of a St. Jude Medical® * Handle the lead only with powdedess,
biventricular system. sterile surgical gloves.

Contraindications . ~~~Avoid handling the lead with any surgical
Contraindications ~~~~tools such as hemostats, clamps or for-

The Aescula"' lead is contraindlicated in ceps.
patients: * Leads have an electrostatic attraction for

* Who are unable to undergo an emergent particulate matter; do not expose them to
thoracotomy procedure, and lint dust or other such materials.

* With coronary venous vasculature that is * Avoid touching or handling the lead tip
inadequate for lead placement, as indi- electrode itself.
cated by venogramn. * Do not immerse the lead body in mineral

oil, silicone oil or any liquid other than
sterile saline or injectable fluid.
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*Do not immerse the tip electrode in any * induced atrial or ventricular arrhythmias
fluid prior to implantation. * neto

Lead Implantation . ~~Lead dislodgement
Lead Implantation *~~~~ Local tissue reaction; formation of fibrotic

* Lead implantation should be performed tissue
only when proper emergency facilities for * Loss of pading and/or sensing due to dis-
cardioversion and/or defibrillation are lodgment or mechanical malfunction of
available. the pacing lead

* The manipulation of any and all hardware * Myocardial irritability
while in the vascular system should only
te performed under continuous fluoro- * Myopotential sensing
scopic monitoring. * Pectoral/diaphragmatic/phrenic nerve

* During this procedure it is advisable to stimulation
also have echocardiographic equipment * Pericardial effusion
available. * Pericardial rub

* if subclavian venipuncture is used for le6ad * Pneumothorax/hemothorax
introduction, it is important to insert the
lead as lateral as possible during entry of * Pulmonary edema
the lead into the vein. * Rise in threshold and exit block

• Do not slide the suture sleeve over the * Thrombolytic or air embolism
connector pin sealing rings. This could Vavdmge
result in damage to the lead.*Vavdmge

* Failure to use the suture sleeve to secure Performance of a coronary sinus venogram is
the lead may result in lead dislodgment or unique to lead placement in the cardiac
in damage to the lead's insulation and/or venous system, and carries risks.
conductor coil. Potential complications reported with direct

subclavian venipuncture include
hemothorax, laceration of the subclavian

POTENTIAL ADVERSE EVENTS artery, arteriovenous fistula, neural damage,
thoracic duct injury, cannulation of other

Potential adverse events associated with the vessels, massive hemorrhage, and rarely
use of transvenous leads include: death.

* Body rejection phenomena

-P~Crdiac/coronary sinus dissection
* Cardiac/coronary sinus perforation CLINICAL STUDY
* Cardiac tamponade A prospective, randomized, controlled,

multi-center clinical trial conducted at 49 par-
. Coronary sinus or cardiac vein thrombosis ticipating sites (44 'in the US, 5 in Canada)
* Death compared the safety and effectiveness

.Endocarditis ~~~~~~~results for patients receiving the Frontier
* Endocarditis ~~~~model 5508 pulse generator and the

* Excessive bleeding Aescula 1055K Left Heart Lead to those
* Hematoma/seroma receiving legally marketed right ventricular

pulse generators and standard leads fol-
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lowing an AV node ablation for chronic atrial (56) were 'roll-in" patients (non-ran-
fibrillation. Chronic AF is defined as persisting domized) and received the biventricular
without interruption for at least one month. pacing system (Frontier pulse generator and
The study's cumulative implant duration was Aescula lead system). All patients underwent
4,684 months with a mean of 13.0 ± 9.6 implantation of a permanent pacemaker fol-
months (range of 0.1 to 35.7 months). Two lowing an elective AV node ablation for
hundred and six (206) patients underwent chronic atrial fibrillation. The mean age was
successful LV lead placement The cumu- 69.23 ± 9.98 years and the population was
lative duration in BV, LV and Roll-in groups 34.3% female and 65.70/ male. Fifteen
was 3,129 months. percent (150/0) of the patients had no heart

For this randomized study, the key inclusion failure symptoms or were NYHA Class 1, 48/
criteria were: were NYHA Class II, and 37% were NYHA

Class III prior to implant Safety data from all
· Patients who underwent complete AV patients who underwent an attempted

node ablation for chronic atrial fibrillation implant were reported.
(defined as persisting without interrup-
tion for at least one month) resulting in
complete AV block, Study Results

· Patients who were on a stable medical There were three primary safety objectives
therapy regimen, and related to the Aescula Model 1055K Left

• Patients who were able to complete the Heart Lead. The results are outlined below.

six-minute walk with the only limiting fac-
tor(s) being fatigue and/or shortness of Primary Objectives
breath.

Key study exclusion criteria were: 1. FREEDOM FROM AESCULA LEAD-RELATED

• Patients who were classified as NYHA COMPLICATIONS THROUGH SIX MONTHS
Class IV, Objective: The lower bound of the

one-sided 95% confidence interval of the
mPtiens who a n culd walIk moresthan 450 freedom from Aescula lead related compli-

cation for the BV group through six months
* Patients who had an implanted ICD or will not be less than 75%.

were considered for implant of an ICID, Results: There were 25 Aescula lead related
• Patients with prosthetic valve replace- complications in 24 patients through

ments, 6-months follow-up. The freedom from

· Patients with severe musculoskeletal dis- Aescula lead related complications was
Vrder(s), and 88.2% with a lower bound of 84.40/a.

• Patients who could not independently Table 1 outlines the Aescula lead related
compr dand complete the quality of complications during the trial and all implant

comprehquestiondai. dissection and perforation events. A compli-
cation is an adverse event that was resolved

The overall study population included 361 invasively or resulted in the termination of
patients. One hundred and forty-six (146) the procedure, while an observation is an
were randomized to BV and 106 were ran- adverse event that was resolved without
domized to RV. In addition, 53 were ran- invasive procedures.
domized to LV pacing under a previous
revision of the investigational plan. Fifty-six

Clinical Study 3



BV, LV, and Roll-In (N = 254)'
Event # of # of 0/0 of Events/

Events Patients Patients Device-Monthst

LV Lead Related 25 2 4 9.4 0.0080

Acute LV Lead Dislodgement 9 9 3.5 0.0029

Diaphragmatic Stimulation 6 6 2.4 0.0019

High IV Pacing Threshold at Implant 6 6 2.4 0.0019
Later System Revised

LV Lead Loss of Capture 3 3 1.2 0.0010

Pectoral Stimulation 1 1 0.4 0.0003

Implant Dissection a4d Perforation 11 1 3.9 0.0035
Complications 11

CS Dissection at Implant 7 6 2.4 0.0022

CS Perforation at Implant 3 3 1.2 0.0010

Cardiac Tamponade at Implant 1 1 0.4 0.0003

Table 1. Aescula lead-related complcatons and implant dissection and perforation events

* Aescula lead-related complications based on total number of procedures (N = 254).
f Events per Device-Month calculated as number of events divided by the total device cumulative duration in months in

BV, LV, and Roll-in group. The cumulative duration in months in these groups was 3,129 months.
f One patient may have more than one event
Note: Three additional events of CS Dissection at Implant in three patients were classified as observations.

2. RATE OF SUCCESSFUL IMPLANTATION OF Results: The pacing threshold at 6-months
THE AESCULA LEAD for the BV group was 2.27 V ± 1.66 V with

Objecti.e: The lower bound of the an upper bound of 2.53 V
one-sided 950/0 confidence interval of the
successful implantation rate of the Aescula Conformance to Standards
lead for the BV group will not be less than The lead complies with IS-i connector
800/°. standard ISO 5841-3.

Results: One hundred and forty-six (146)
patients randomized to BV underwent
attempted implants. One hundred and How SUPPLIED
twenty-five (125) were successfully
implanted. The rate ~ successful implant of The Model 1055K Lead is packaged one per

the Aescula lead was 86% with a lower package in a sterile package. Each package
bound of 8 1/o. contains:

3. AESCIL.A LEAD PACING THRESHOLD AT - One passive-fixation pacing lead with

6-MONTHS suture sleeve attached

Objective: The upper bound of the One vein lifter
one-sided 95% confidence interval of the · One funnel
mean capture threshold will not be greater · Six (6) 0.014" stainless steel stylets with
than 3.0 V for the BV group at 6-months colors designating the degree of firmness:

4 Aesculo LV Model 1055K
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Your Contact and Device Information

Have your doctor or nurse complete the information on this
page before you go home from the hospital.

Physician Namne

Phone Number_________________

Address____________________

Hospital Name__________________

Phone Number_________________

Address_____________________

Device Model Number______________

Serial Number_________________

Date Implanted

©2004 St. Jude Medical.
Cardiac Rhythm Management Division.

All rights reserved.



Understanding Your Device

You have just received-or you're about to
receive-a remarkable little device that can
improve your quality of your life and may
even save your life. It's called a "pulse gen-
erator'" but it's also known as a "biventricu-
lar device" or a "cardiac pacemaker." It
helps to keep your heart pumping regularly
and on time.

Invented in the 1950s, these amazing
devices-about the size of a silver dol-
lar-send small pulses of electricity to the
heart to help it beat normally. The devices
are run by tiny computer chips and sophisti-
cated software. They are powered by batter-
ies that last for years.

This booklet will answer many of your
questions about your pulse generator. It will
also tell you how the surgery is done and
how to prepare for it. You'll also find out
what happens after the operation, and how
to avoid problems when you're living with
your device.

A cardiac biventricular device is different
from a standard pacemaker because its two
leads are implanted into both the right and
left ventricles. This means that the device
can be used to stimulate both lower heart
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chambers to support the pumping of blood
from the heart.

After reading this booklet, if you still have
questions, discuss them with your doctor.

Ifyou come across a word you do not
understand, you can find its definition in

the Glossary on page 33.
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The Healthy Heart

Why is the heart Your heart's job is to deliver oxygen and
sometimes called nutrients to all the organs and tissues of
a pump? your body. Your heart does this by pumping

blood from the lungs (where it picks up
oxygen) to all the areas in your body (where
it drops the oxygen off). The heart then
pumps blood back to your lungs, complet-
ing the loop that keeps you alive day and
night year after year.

Figure 1. Blood flow through the heart.



What does the Your heart is divided into four connected
heart look like? chambers, each with a part to play in pump-

ing blood. Oxygen-poor blood from the
body enters the heart at the right atrium.

When the atrium is full, it pumps the blood
into the chamber below it, the right ventri-
cle. This larger chamber squeezes the blood
out of the heart and into a blood vessel
called the pulmonary artery that takes the
blood to the lungs.

After picking up oxygen, the blood returns
to the heart through the pulmonary veins
into the left atrium. When the left atrium is
full, it pumps the blood into the large cham-
ber below it. The left ventricle then uses its
strong muscles to pump blood into the
body.

Pulmonary Artery

Right Atrium Pulmonary Veins

.Left Atrium

/Left Ventricle

Right Ventricle

Figure 2. A typical heart.
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How does the The millions of cells in your heart react to

heart beat? small pulses of electricity. Your heart makes
its own electrical pulses in a special area at
the upper part of the heart called the
Sinoatrial Node or SA Node (see below).

How often does A normal heart beats 60 to 100 times each

the heart beat? minute, regularly and in rhythm, so the time
between each heartbeat is roughly the same.
Depending on the body's need for oxygen,
the heart can beat faster or slower. Your
body tells your heart how much oxygen it
needs.

What is the Sinoatrial (SA) Node?

The SA Node is a cluster of specialized cells in the atrium that
produces tiny electrical signals and sends them to the rest of the
heart.

The SA Node senses when the atrium fills with blood and sends
out an electrical pulse that causes the muscles in the atrium to
contract. This contraction pushes the blood in the atrium down into
the ventricle.

3



What is the AV Node?

The AVNode or Atrioventricular Node is another specialized cell
cluster, located between the atrium and the ventricle. It holds the
pulse for just a few hundredths of a second before releasing it into
the ventricle. The result is that the atrium beats first, pushing
blood into the ventricle, and then the ventricle beats after it has
been filled with the blood from the atrium.

Sinoatrial (SA) Node

Atrioventricul
(AV) Node

Figure 3. The Sinoatrial (SA) Node and
Atrioventricular (AV) Node.
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Arrhythmias

What is an An arrhythmia (pronounced
arrhythmia? "a-RITH-me-a") is any abnormal heart

rhythm. It could be irregular, too fast, or too
slow.

What are the Too Slow-Bradycardia
different kinds of Bradycardia means "slow heart." A heart

arrhythmia? that beats too slowly all the time can make a

person tired, dizzy, or light-headed because
a slow heart is not pumping enough blood
to provide the body with as much oxygen as
it needs. A pulse generator can be used to
make a person's heart beat normally.

Too Fast-Tachycardia

Tachycardia means "fast heart." If the heart
beats too fast all the time, its chambers may
not fill completely with blood. The heart
will not be able to pump enough oxygen to
the body and the result will be dizziness,
fainting, and even cardiac arrest. Some
tachycardias occur in the top chambers of
the heart and some occur in the lower
portion.

5



Ventricular Fibrillation

This is the most serious kind of arrhythmia,
where the heart's electrical signals aren't
timed correctly and start in the ventricle
instead of the SA Node. The result is that
the heart "fibrillates" or quivers instead of
beating regularly. A fibrillating heart pumps
very little blood to the body, and a person in
ventricular fibrillation quickly loses con-
sciousness. Untreated ventricular fibrilla-
tion can be fatal.

To treat ventricular fibrillation, doctors use
de-fibrillation, which is a large electrical
shock to the heart that returns the heart to
its normal rhythm. The shock can come
from a machine with large paddles, or it can
come from an ICD (Implantable Cardio-
verter-Defibrillator) implanted within the
body.

Atrial Fibrillation

This is the most common arrhythmia in
older people. In atrial fibrillation, the upper
chambers of the heart are quivering (or "fib-
rillating") and the signals sent to the lower
chambers are irregular and erratic. Some
people may not feel any effects of atrial
fibrillation. But in many people, this
arrhythmia causes a feeling of pounding or

6



fluttering in the chest. It may make people
feel tired, sluggish, dizzy, or short of breath.

More serious is the fact that atrial fibrilla-
tion can cause a blood clot inside the heart
that can flow to any part of the body, where
it can cause a stroke or embolism.

Doctors can treat atrial fibrillation with a
combination of surgery, medications, and
defibrillation. Pulse generators can also be
used to treat some patients with atrial fibril-
lation, depending on the cause and type of
arrhythmia.

Asynchrony

Besides beating too fast or too slow, the
heart can also beat irregularly. For example,
one side of the heart may contract sooner
than the other side. When this happens,
blood and oxygen are not delivered fast
enough to the body and the pumping
mechanism begins to fail. If blood is not
pumped out of the lungs and the body, it
backs up, causing congestion like a traffic
jam.

This can lead to a serious condition called
congestive heart failure. This condition is
usually treated with drugs, but in some
cases, a special kind of pulse generator can
be used to help in the treatment.

7



What causes arrhythmias?

Many conditions and substances affect the heart's rhythm.
Diseases like diabetes, hypertension, heart disease, chronic
obstructive pulmonary disease, and hyperthyroidism can cause
arrhythmias. Alcohol and certain drugs can cause arrhythmias, and
so can drug withdrawal. Some people are born with hearts prone
to arrhythmias. Some people have their heart's electrical system
damaged by a heart attack or poisons. Even emotional swings,
caffeine, and pregnancy affect the heart. Finding the cause of an
arrhythmia is important because the treatment depends on the
cause. Your doctor may order tests and procedures to diagnose the
cause of your arrhythmia.

8



Some Basic Facts About Pulse
Generators

What is a A pulse generator can recognize a problem
pulse generator? with your heart's rhythm and send out its

own electrical pulse to make your heart beat
regularly and on time. (A pulse generator
generates or makes a pulse.) It is made up
of computer chips and a small, but
long-lived battery in a sealed case.

The pulse generator is surgically implanted
in the upper chest or abdomen. (The opera-
tion is described on page 15.) The pulse it
generates is sent through special wires
called leads, normally placed inside the
heart. The lead also helps the pulse genera-
tor sense the heart's rhythm. This is impor-
tant because the device must send out its
pulse at a precise moment.

What is a cardiac Some St. Jude Medical pulse generators
biventricular have three leads: one in the right atrium,
device? one in the right ventricle and one in the left

ventricle. These can help the left and right
ventricle beat at the same time for those
people whose left and right sides may not
beat together.

The pulse generators described above can
also be rate-modulated. That means the
pulse generator can speed up when the
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patient becomes more active and slow down
when the patient is resting. Also known as
"rate-responsive" or "rate-adaptive," this
type of pulse generator has a sensor so it
knows when the patient is moving. For
example, a rate-modulated pulse generator
will speed up when a person jogs. When the
person stops to rest, the pulse generator
slows the heart rate.

Pacemaker

Atrial

Left
Ventricuflar
Lead

Right wVentricular
Lealed

Figure 4. A pulse generator system.

Why do I need a If you have a slow or abnormal heart rate
pulse generator? that causes fainting, dizziness, tiredness,

shortness of breath, palpitations, or loss of
consciousness, you may need a pulse gener-
ator. In many cases, a pulse generator can
help your heart beat properly.

10



How does the The pulse generator can sense the heart's
pulse generator rhythm. Pulse generators can be "pro-
know when to grammed" to either send out a pulse or to
pulse? wait for the heart to beat on its own. Some

pulse generators also sense the patient's
activity - for example, climbing stairs or
exercising - so that it can speed up or slow
down the heart rate.

After a pulse generator is inside the body,
its settings can still be changed. Doctors
and clinicians "talk" to it with a program-
mer. This is a computer with a wand that
sends signals through the body to the pulse
generator. The procedure is painless. The
programmer also displays information the
pulse generator has collected about the
heart.

11
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What does a pulse Most people can't feel it at all. The electri-

feel like? cal pulse of a pulse generator is very small.
If you do feel a pulse, your doctor or clini-
cian may change the settings to make you
more comfortable.

What happens A pulse generator normally lasts from five

when the battery to ten years. How long it lasts depends on

runs down? the type of battery, how often it sends a
pulse, the patient's medical condition, and
other factors.

The battery does not suddenly stop work-
ing. It gradually runs down over a period of
months, usually with more than enough
time to schedule a replacement. Doctors
and clinicians check the battery at each fol-
low-up visit. When the battery energy gets
low, the pulse generator has to be replaced
with a new one, and you must have another
operation.

What happens if If your lead needs to be replaced, surgery is
your lead needs to required to replace it.
be replaced?

12



Risks and Benefits

Pulse generators are not a cure for heart dis-
ease. They don't treat the causes of slow or
irregular heartbeats. But because they can
keep the heart pumping for years, pulse
generators can greatly improve the quality
of life for people with arrhythmias.

What are the A pulse generator improves the ability of
benefits of having the heart to pump regularly and on time.
a pulse Some people must rely completely on the
generator? pulse generator to make the heart beat.

Many patients get relief from symptoms
such as light-headedness, dizziness, and
fainting. Some people feel they have more
energy.

A pulse generator also gives many patients
"peace of mind." They feel safer because
the pulse generator can keep their hearts
beating.

What are the risks A small number of patients develop compli-
of having a pulse cations from the operation to implant the
generator? pulse generator and the leads in the body.

These can include infection, a reaction to a
drug used during surgery, blood loss, or
damage to a blood vessel, the heart wall, or
other organ. These complications can usu-
ally be corrected or cured.

13



After the surgery, you may feel some dis-
comfort or feel tired, but these feelings only
last a short time. Some patients, however,
may continue to feel a bit uncomfortable in

the area where the pulse generator was
implanted.

Modem pulse generators have many safety
features. Sometimes, a pulse generator may
not act properly because it is being affected
by outside sources of electromagnetic
energy. (This is discussed on page 25.)

It is also possible for the tip of the lead to
shift in the heart so that the pulse is no
longer effective. Very rarely, the device may
slip out of the "pocket" in the chest. (See
the section on surgery below.)

Finally, remember these are man-made
devices. It is important to monitor the
device regularly with follow-up visits as
often as your doctor recommends.

Contact your doctor if:

• You notice you are tired, short of breath or your heart rate
is changing.

* Symptoms you had before the pulse generator was
implanted seem to return.

14



Surgery for the Pulse Generator

What will the Surgery to implant a pulse generator is rou-
operation be like? tine. In many cases, the operation takes one

to two hours, and patients go home the
same day.

However, each patient is unique, and the
surgery will differ from person to person.

The following sections discuss what gener-
ally happens to patients during a pulse gen-
erator operation. Your doctor will give you
details about what will happen during your
own surgery.

15



What happens Before the surgery, your doctor will tell you

before the how to prepare for the operation. You may

operation? have to stop taking one or more of your
medications beforehand. Usually, patients
are asked not to drink or eat for several
hours before the operation. A technician
may take a blood sample. Some doctors
will also ask patients to complete insurance
and other forms.

What happens on You will be taken to an operating room
the day of the where a nurse or clinician will shave and
operation? wash your upper chest or abdomen. You

may have an IV (intravenous) line placed in
your arm and a blood pressure cuff around
your arm. ECG (electrocardiogram) elec-
trodes will be placed on various parts of
your body.

Most patients stay awake for the procedure,
and receive a shot of a local anesthetic to
numb the area where the pulse generator
will be placed. If you are going to be given
general anesthetic, an anesthesiologist will
give you medications to put you to sleep.

16



What happens After the skin of the shoulder or chest is
during the cleaned and numbed with an anesthetic, the
surgery? doctor makes a cut through the skin about

one to two inches long. The doctor then
finds a vein and threads the lead directly
into the heart, using a fluoroscope to see
where it will go. You should not feel the
leads in your heart.

The doctor then makes a small "pocket"
under the skin. The doctor fits the pulse
generator into the pocket and connects it to
the leads. The pulse generator is then tested
to make sure it is working properly.

You may feel some pressure while the pulse
generator and leads are being inserted. If
you begin to feel increased discomfort, let
the doctor know immediately.

17



What happens You will be taken to a recovery room where

after surgery? nurses will look after you to make sure you
are doing well. You may feel some soreness
where the pulse generator was implanted.
You will be given pain medication if you
need it.

Later on, the doctor or clinician will test
your pulse generator to make sure it is
working properly.

Many patients go home the same day. Other
patients may need longer to recover and
will stay overnight before going home.

18



Coming Home After Surgery

What will happen For the first few days or weeks after your
when I get home operation, you will need to recover. The
from the hospital? wound should gradually heal. You should

feel better. At first, you may be aware of the
pulse generator, but after a while you will
not notice it.

Right after the operation, you should:

Keep the wound clean and dry. If you
notice that the wound is red, hot,
swollen, more painful or starts to
drain fluid, call your doctor
immediately.
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Follow the instructions about bath-
ing, changing the wound dressing
and resuming activities.

· Use only gentle movements with the
arm closest to the pulse generator.
Avoid stretching, lifting, and sudden,

jerky movements. As you heal, grad-
ually increase the use of your arm.

* Do not play with or move the pulse
generator under your skin. Try not to
hit it or bump into it.

* Keep your doctor appointments.

* Keep your pacemaker identification
card with you at all times.

- If your symptoms do not improve,
call your doctor. Do not wait for a
follow-up visit.

What happens at A follow-up visit normally takes place in a

follow-up visit? doctor's office or in a clinic. The visit is
painless. After a brief physical examina-
tion, the clinician or doctor usually attaches
ECG electrodes to your chest. They will
then place the wand over your chest and use
the programmer (the computer that talks to

the pulse generator) to display and print out
information about your heart and the pulse

generator. With this information, the doctor
can check the settings on the pulse genera-
tor. If any changes are needed, they can be

20



done right away. They will also check your
pulse generator's battery.

Be sure to tell your doctor or clinician about
any problems you may be having with the
pulse generator, your heart or your health in
general. It's also a good time to ask ques-
tions about your pulse generator.

What is remote Remote monitoring is the use of a telephone
monitoring? or computer to send information to the doc-

tor about your pulse generator. Some doc-
tors ask patients to "phone in" information
instead of coming in for a follow-up visit.
Many doctors use remote monitoring along
with visits to the clinic.
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There are a number of different systems for
remote monitoring. They are all fairly easy
to use. Some are held over the pulse genera-
tor and then held over the phone. Some use
computers and modems to send in the infor-
mation. Your doctor will give you instruc-
tions on how to use phone monitoring.

When can Iget Each person's recovery period is different,
back to my old but eventually, you may be able to return to
life? your normal life with very few changes.

Your wound should be completely healed
before you return to your usual daily activi-
ties. Talk to your doctor about how soon
you can return to work, drive your car,
begin exercising, or go away on a trip.
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Living with Your Pulse Generator

What is a This card lets everyone know that you have
Pulse Generator a pulse generator. It contains information
Identification on the type of pulse generator you have and
Card? other important information. If you're ever

in a medical emergency, this card will give
emergency personnel critical data that
could save your life. Keep it with you at all
times.

PATnENT JOHN DOE
(555)555-1234

MODEL BE SERIAL NUMPBE WLANT DATE

PIG 5508L 000000 18APPR2004
AL-.EAD 1688T/58 XXO00000 18/APR/2004

RvW-LEAo 11680T/58 XXO00000 1 8/APR/2004
LV'4.EAD 10551(175 XXOOOO 18/APR/2004

PHYSICIAR
JANE SMITH
NORTHRIDGE, CA 91346 PHOw (555) 555-1234

~ST. JUDE MEDICAL
Patient Records Department
800 777 2237 81 8 362 6822

Devices from different manufacturers vary in functional
characteristics. If you have any questions regarding the
function of these medical devices, call the physician on
the reverse side of this card or Patient Records.
Should you change your address or physician, please
notify us immediately by telephone so that we can send
you a new card.

Figure 5. Example of a typical St. Jude Medical Pulse
Generator Identification Card.
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Will a pulse One of the reasons for getting a pulse gen-
generator limit the erator is to help you lead a fuller life. At
things I do? home, most people will have no restrictions

on their activity. If you work with heavy
electrical equipment that causes EMI, tell
your doctor.

24



Precautions and Warnings

What is EMI? EMI means electromagnetic interference.
Certain types of electrical or magnetic
energy can interfere with your pulse gener-
ator's operation. You should do your best to
avoid some major causes of EMI, explained
below.

What causes EMI or electromagnetic interference can be
EMI? caused by:

* Electrical appliances in poor condi-
tion or not grounded correctly

· Electrical equipment that produces a
great deal of energy, like industrial
generators

25



· High-voltage transmission lines and
equipment, arc or resistance welders,
induction furnaces.

· Communication equipment, such as
microwave transmitters, linear power
amplifiers, or high-power amateur
transmitters.

· Metal detectors and security systems

used in stores and airports.

* Magnetic resonance imaging (MRI)
scans, which can severely damage
your device when you are in or near
an MRI room.

• Transcutaneous Electrical Nerve
Stimulation (TENS) units, which are
electrical nerve and muscle stimula-
tors.

· Therapeutic radiation, such as cancer
radiation therapy.

. Electrosurgical cautery, which can

inhibit the operation of your device.

What should I do In most cases, you can just walk away from

if I am near a the EMI source or turn it off. At airports,
sourcepf EMl? show the security personnel your pulse gen-

erator identification card so that you do not
have to walk through the metal detector.

If you feel symptoms after being near an
EMI source, contact your doctor.
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What electrical Most home appliances in good working

equipment is safe order and properly grounded are safe to use.

to use? This includes microwave ovens, blenders,
toasters, electric knives, televisions, VCRs,
electric blankets, stoves and garage door
openers.

Office equipment and most medical equip-
ment is also safe to use. The pulse generator
will work properly during chest and dental
x-rays, diagnostic ultrasound, CT scan,
mammography, and fluoroscopy.

What ifl am going Tell the hospital personnel that you have a

into a hospital or pulse generator before you undergo any
clinic? medical or dental procedure or test.

Do not enter areas that have a "no pacer"
symbol posted.
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Talk to your doctor if you have to undergo
the following medical procedures:

* Electrosurgery

• Electrocautery

* Lithotripsy

* Radiation therapy.

Do not undergo any diathermy procedure,
even if your pacemaker has been turned off.
It could cause damage to the tissue around
the implanted electrodes, or permanent
damage to the pulse generator.

28
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External defibrillator paddles should not be
placed directly on your device or leads.
Carry your identification card at all times so
emergency personnel are aware of your
device if necessary.

Will a cellular You can use a cellular phone without any

phone interfere problems with most St. Jude Medical pulse
with my pulse generators. Contact St. Jude Medical for
generator? more information about using a cellular

phone.

What about Security systems, like the ones used at
security systems? entrances, exits, or checkout counters are

also sources of EMI. When you enter or
leave a place with security system, walk

Are there any through the entrance or exit at a normal

precautions I need pace. Do not linger in these areas.

to take at home? It is safest to live in a home that has a prop-

erly grounded electrical system, so
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three-prong plugs fit right into the wall.
Poor grounding can cause EMI. An evalua-
tion of wiring by an electrician, particularly
in older homes, would identify any
improper grounding.

Keep your tools and appliances in good
running order. Don't use products with
breaks in the power cords. If you're fixing
your car, remember that your car's electri-
cal system (alternators, high-tension igni-
tion wires, spark plugs, and coil wires) can
be a source of EMI.

Some stereo speakers contain large magnets
which can interfere with pulse generators.

Electric razors, vibrators, or handtools held
directly over the pulse generator may affect
its operation. Some pulse generators
respond to pressure, so your doctor may tell
you to avoid sleeping on the pulse
generator.

Do not manipulate your implanted pulse
generator since it may result in lead damage
or lead displacement.

What about sports In most cases, your pulse generator will not
and recreation? limit your fun. However, avoid rough con-

tact sports that might damage your pulse
generator-like football, soccer or rugby.
It's also best to avoid activities that involve
severe shaking, like horseback riding or
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bumper cars. Depending on the program-
ming of your device, this type of activity
may inappropriately cause a temporary

increase in the rate of pacing. Strenuous or
repetitive upper-body exercise, like weight
lifting or softball, can in some cases affect
your pulse generator or leads.

Before you begin any vigorous exercise or
activity, talk to your doctor.

What precautions If you work near large sources of EMI (see

should I take at list above), you should discuss this with

work? your doctor and employer. You may be able
to limit your exposure to these sources.

Magnets, large heaters, and radio transmit-
ters can also cause EMI.

Work that involves severe shaking or physi-
cal contact should also be avoided.

31
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Other Questions?

If you have any other questions or would
like more information about your pulse
generator, call Technical Services at the
phone numbers below.

In North America:

1-818-362-6822

i-800-722-3774
(toll-free in North America)

1-818-362-7182 (FAX)
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Glossary

Anesthetic A substance that produces numbness or
sleep.

Arrhythmia An abnormal rhythm of the heart.

Atrioventricular The small mass of special tissue that
(AV) Node delays the energy pulse traveling from the

SA Node to the lower chambers
(ventricles) of the heart.

Atrial Relating to the atrium.

Atrium One of the two upper chambers of the
heart, the right atrium and the left atrium.
These chambers receive blood from the
body and pump it to the ventricles, the
lower chambers of the heart. (Plural =

Atria)

Biventricular See "Cardiac Biventricular Pacing."
Pacing Therapy

Bradycardia An abnormally slow heart rate.

Cardiac Biventricu- A system comprising a device and leads
lar Pacing that enables simultaneous pacing of the

left and right ventricles.
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Chamber One of the four areas in the heart that fill
with blood before contracting during the
heartbeat. The four chambers are: right
atrium, left atrium, right ventricle, and left
ventricle.

Congestive Heart The failure of the heart to pump enough
Failure blood to the rest of body, resulting in

congestion of blood in the lungs and
tissues.

Contraction Heartbeat. A squeezing of the heart
muscle that forces blood out of the heart.

Defibrillation The use of electric shock to correct rapid
heartbeats, usually tachycardia or
fibrillation. Defibrillators can be paddles
on the outside of the chest or small
internal electrodes placed directly on the
heart.

Dual-Chamber A pulse generator with two leads, usually
Pulse Generator connected to the right atrium and right

ventricle.

Electrocardiogram Often called an EKG or ECG, it is a
recording of the electrical activity of the
heart.

34
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Electromagnetic Also known as EMI, this is magnetic or
Interference electrical interference from machines or

devices which can interrupt the normal
operation of a pulse generator.

Electrophysiologist A doctor who specializes in diseases of

the electrical system of the heart.

EMI See "Electromagnetic Interference."

Fibrillation An arrhythmia in which the heart quivers
rapidly. Atrial fibrillation occurs in the
atrium and is usually not life-threatening.
Ventricular fibrillation occurs in the
ventricles and can be fatal.

General Anesthetic A medication or group of medications that
will make the patient unconscious during
surgery.

ICD Implantable Cardioverter-Defibrillator; an
implanted pulse generator used to treat
ventricular fibrillation and tachycardia by
delivering electrical shocks directly to the
heart.

Intravenous (IV) Inside a vein.

Lead A special wire connected to the pulse
generator and placed inside the heart.
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Local Anesthetic A medication used in surgery that numbs
only one area of the body while the
patient stays awake.

Node A cluster or a place where things join, for
example, the Sinoatrial Node is where
many nerves join.

Pacemaker Another term for pulse generator.

Programmer A special computer designed to
communicate with or "program" an
implanted pulse generator.

Pulmonary Artery A blood vessel that carries blood from the
right ventricle to the lungs.

Pulmonary Vein A blood vessel that carries blood from the
lungs to the left atrium.

Pulse A short burst of electricity.

Pulse Generator A sealed device containing electronic
circuitry and a battery, that is designed to
send out electrical pulses and correct
problems with the heart's rhythm.

Rate-Modulated A pulse generator that can sense a
person's activity and change the heart rate
accordingly.
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Remote Using a device or machine to transmit
Monitoring information about your pulse generator

over a phone line.

Rhythm The regular beating of your heart.

Sinoatrial (SA) The small mass of special tissue that
Node generates a heartbeat. It is located in the

upper right chamber of the heart.

Tachycardia An abnormally fast heart rate.

Ventricle The two lower chambers of the heart.
These chambers pump the blood out of
the heart into the body.

Ventricular Relating to the ventricle.
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