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PACEMAKERS & DEFIBRILLATORS 

 MDeduonline is here for you to get answers to the lingering questions regarding the details of 
why you might need a pacemaker or defibrillator.  We will fully explain them --- and tell you what to 
expect moving forward. Let’s begin with pacemakers. They are more common and simpler to 
understand and all defibrillators have a pacemaker function built into them.  Defibrillators are similar, 
although, not only can defibrillators pace your heart rhythm, but they can also save your life by shocking 
your heart rhythm back to normal.  It is the shocking ability of defibrillators that makes them somewhat 
more complicated.   

The big difference between pacemakers and defibrillators is that pacemakers can only pace your 
heart.  Pacemakers have NO ability to shock you back to life were you to have a life-threatening 
arrhythmia. So, what are pacemakers?  Why would you need one?  How do they work?  How are they 
put in?  How long do they last?  What happens when they run out of juice?  And how will you be 
restricted after having one put in?  

 To begin, pacemakers are small computers with built-in long-lasting batteries that have the 
ability to tell if your heart is beating fast enough to keep you going.  Pacemakers have the unique ability 
to make your heart beat when it does not do so on its own.  It does this by emitting a tiny electrical 
stimulation to the inside of your heart.   The amount of energy is so small that you can’t feel it.  To do 
this, the pacemaker generator, which doctors refer to as the “Can”, must be connected to the inside of 
your heart through one or more leads.  The leads are tiny wires with silicone coating to protect 
them.  They are remarkable in that they have to flex and move for years and never break.  These leads 
are attached to the “Header” of the pacemaker through a series of set-screws. 

Now, who might need a pacemaker?  As you recall from the introduction, to beat properly, the 
heart must have an electrical signal to set the rhythm.  That signal in normal people comes from the SA-
node located in the right atrium. the SA-node serves as the pacesetter of the heart rhythm.  In the resting 
state, your heart rate would be about 60 to 80 beats per minute.  Exactly where you fit on that line, 
depends on your baseline fitness level and other variables.  Marathon runners, for example, might have a 
resting pulse even below 60 beats per minute, sometimes even in the lower 50s, and that would be 
considered “normal” for them.  sedentary people might be closer to 80.  Were you to get up and start 
moving around, the SA-node responds to signals from your brain and muscles and drives your pulse up 
higher to meet the metabolic demands associated with whatever level of activity you are doing.  It would 
be hard to live without a properly functioning SA-node, because without one, your heart would beat way 
too slowly, resulting in a lack of energy when walking around.” 

 In certain people, the SA-node gives out, or no longer responds to the signals it should, and the 
heart does NOT anticipate nor respond to your activity.  When and if that happens to you, you won’t feel 
very energetic.  We define a NORMAL heart rate at rest as being in the range of 60 to 100 beats per 
minute.  That definition is rather arbitrary, but that is what it is.  Your rate depends on many 
things:  your level of fitness, what you are doing, AND even what you are thinking about.  Signals, both 
emotional and physical ultimately determine what your heart rate at any moment in time might be. 
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 If you were running or even sitting in a chair recalling a horrible situation, your SA-node would 
drive your heart rate up.  And sometimes that rate would exceed 100 beats per minute.  That would be 
considered normal.   when your SA-node fails to respond to situational signals, and your heart rate 
remains LOWER than it should be given the specific circumstance you are in, that’s where there 
becomes a problem.  So, the most common reason you might need a pacemaker is when your heart fails 
to generate a fast enough rate to satisfy your needs,  otherwise known as, “Chronotropic 
Incompetence”.  Other names doctors use are “Sinus Bradycardia, or Sinus Node Dysfunction or 
Failure.”  When your heart rate is too fast for conditions, we call that “Tachycardia.”  There are all sorts 
of tachycardia, but when the SA node drives the rate above 100 beats per minute, we call that “Sinus 
Tachycardia.” 

“Normal sinus rhythm” is defined as a normal heart rate at rest between 60 and 100 beats per 
minute.   If the rate is generated by your SA node and less than 60, we call that Sinus Bradycardia…. 
greater than 100, then we have Sinus Tachycardia.” Because people of different ages can have different 
heart rates, it might be useful to be able to predict your maximum heart rate.  Your maximum achievable 
heart rate is, indeed, determined by your age.  As a general rule, we can predict that by using a formula 
of 220 minus your age, and that is your maximum heart rate if you were exercising at your maximal 
ability.  So, if you were 50 years old, your maximum heart rate would be 170 beats per minute, 
assuming you were not taking any medication that can suppress that maximum rate.   

Although an interesting fact, it has nothing to do with whether or not you’d need a pacemaker. 
Medications you might be taking can change the landscape considerably for what we might accept as a 
normal heart rate.  Generally, we are speaking of medications that many doctors use to lower blood 
pressure.  These medications fall into categories like “Beta-Blockers and Calcium Channel 
Blockers”.  There is another type of high blood pressure medicine that can slow your heart rate, and that 
is called Clonidine.  Clonidine is an older medicine to treat hypertension and is neither a beta nor 
calcium channel blocker, but it can lower your heart rate all the same.  

 Of course, there are medications we use to keep you in a normal rhythm if you were unfortunate 
enough to have had atrial fibrillation or frequent early beats in the past.  These early beats can become 
complicated, but we refer to them as either premature ventricular contractions, or premature atrial 
contractions.   In some patients, these early beats run together, causing all sorts of rhythm problems and 
require strong anti-arrhythmic medication to suppress them.  In this case, we have several medications to 
choose from, and they nearly all share the ability to slow your resting and maximum heart rate. It’s 
important to mention that some seizure medications --- and some medications used to treat anxiety and 
depression --- and even some narcotic pain medications can slow your heartbeat down.  This is not the 
doctor’s intent when prescribing these drugs, but rather an unfortunate side effect. 

If you are a patient with a slow heart rate  while exercising or at rest, then when you see your 
doctor, he or she will look for those medications first before recommending you have a pacemaker.  But 
there are other issues in addition to medications that have to be considered before moving forward with 
a pacemaker.  The most common non-medicinal cause of a slow heart rate, or bradycardia, is a lack of 
adequate thyroid hormone.  We need thyroid hormone to live because of how we are made.  And one of 
the early signs of inadequate thyroid hormone production is an inadequate heart rate.  It would be 
terrible if you got a pacemaker when all you really needed was a small thyroid hormone pill. 
Prior heart attacks, long-standing hypertension and electrolyte abnormalities can cause your heart’s 
conduction system to malfunction, as well. 
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So, what are the symptoms of Sinus Bradycardia? Usually a patient with too slow of a pulse 
comes to the doctor with symptoms of progressive dizziness and fatigue.  The slow pulse, also known as 
“bradycardia, can be discovered as a cause for dizziness upon standing, and usually worsens when the 
patient increases activity, like walking about.  Also, shortness of breath with minimum exertion can 
sound the alarm for trouble with the heart’s electrical system.  In more severe cases where the pulse gets 
really slow, the patient can actually pass out completely, whether standing or sitting, and have little 
recollection of the event.  We call passing out, “Syncope”.  If you were our patient and you had an 
episode of syncope, we would likely put a monitor of some variety on you that could record each and 
every beat of your heart over time.   

There are different types of monitors.  The ones that are put on and left for 24 to 48 hours are 
called “Holter” monitors.  They record every heartbeat.  There are monitors, called “Event” monitors 
that you can put on and take off at your discretion.  Of course, those monitors can only record an event if 
you happen to be wearing it when the event occurs.  There are even implantable monitors that go under 
the skin on the chest that last for years that can store and send information about your heart rhythm to 
your doctor.   They are expensive, however, and can be removed when the job is finished.” 
There are more components to that electrical highway than just the starter, called the Sino-Atrial Node.  
After the heart rhythm is set by the SA-node, the atria squeeze, dumping their contents into the 
ventricles below.  

 The ventricles then need to be TOLD by an electrical signal when to squeeze.  That signal can 
only come from above, through the Atrio-Ventricular node.  Recall that the AV-node’s purpose is to 
slow but still transmit electrical activity from the atria above to the ventricles below.  Once the AV-node 
has allowed passage of the signal, the energy then goes down the bundle of His, and on further 
downward through the Right and Left Bundle Branches to stimulate the ventricles.  Any malfunction of 
any branches or parts of the lower pathway can cause problems, leaving the ventricles on their 
own.  They do not do well on their own, because they MUST be told what to do from above.  So, if there 
were a “block”, so to speak, in the AV-Node that didn’t allow passage of the electrical impulse down, 
the ventricles would fail to squeeze on time, and your heart rate would drop. 

In a way, the miracle of human physiology is incredible in that we all have built-in back up 
mechanisms.  For example, if the right bundle is blocked, or fails to work, usually the left bundle will 
take over.  In that circumstance, you will likely be okay.  The same can be said for the left bundle.  If it 
fails to conduct electricity, the right bundle usually will.  If both bundles fail, then you have a 
problem.  If one bundle fails and you have an EKG, your doctor will notice this on it.  The doctor will 
tell you that you have a right or left bundle branch block.  If you hear that diagnosis, know that it does 
not mean the arteries feeding your heart are blocked., It refers only to your heart’s electrical system. 
Notice on the normal EKG that the QRS complex, which represents right and left ventricular activation 
and contraction, is fairly narrow.  Now look at the examples of right and left bundle branch 
blocks.  Note how in either case, the QRS complex is much wider.  This is what tells your doctor that 
you have a bundle branch block.  Whether it is right or left depends on how it looks, or its shape.  One 
shape represents left sided block, and another shape, a right sided block.” 

If you have a “Bundle Branch Block”, don’t confuse this with a blocked artery that might cause a 
heart attack.  They are two separate entities.    f one bundle is blocked, it might only be a matter of time 
before the other bundle undergoes the same fate.  If and when that occurs, your heart rate will slow 
down dramatically.  You might also be okay for a long time.” 
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We also need to tell you that sometimes, blocks, whether in the AV-node or in either bundles can 
come and go.  That can become a problem.  We had a patient once who was in her late forties, and had 
been passing out several times over the previous two years.  We put her in the hospital for three 
days.  On day three, we had seen only a normal rhythm.  As we were discharging her, and apologizing 
for failing to find the cause, she suddenly passed out while lying in the bed.  Fortunately, she was still on 
the monitor recording her heart rhythm, and that showed eight seconds of atrial activity, but NO 
ventricular activity.  Needless to say, she got a pacemaker and never passed out again. 

If the electrical impulse has difficulty, or can’t pass through the AV-node, we call that AV-nodal 
block.  There are degrees of AV-nodal block.  There is first degree AV block, and this is where the 
signal gets through the AV-node, but it is slowed down too much.  This is seen on the EKG as 
prolongation of the time interval from the beginning of atrial contraction to the beginning of ventricular 
contraction.  And you remember our tool, the EKG.  The EKG will show this as prolongation of what 
we call the PR-Interval.  That is the amount of time it takes the electrical signal to get from the top of the 
heart to the lower chamber of the heart causing the lower half to squeeze. 

As you can see on the EKGs we are showing you, the normal PR-Interval is about one large 
block, which is 200 milliseconds.  Anything longer than that is called a “First Degree AV Block”.  As a 
stand-alone issue, a first degree AV block is NOT a problem, unless or until it progresses to a “Second 
Degree AV Block”.  A second degree AV block is when an electrical impulse sent from the atria fails to 
penetrate the AV node and cause ventricular contraction.  This is what doctors refer to as a “dropped” 
beat.  Recall that atrial contraction is seen on the EKG as a “P-wave”, and that ventricular contraction on 
the EKG is seen as the “QRS complex”.  Notice on the rhythm strips shown that normally each P-wave 
is followed each and every time by a QRS complex.  This illustrates that the electrical impulse generated 
by the SA node and carried through the atria reaches the ventricles below.  This electrical signal is 
critical in telling the ventricles to contract.  Remember, the ventricles are not smart, and they MUST be 
TOLD what to do and when to do it.  

 In second degree AV block, a P-wave fails to cause a QRS complex.  That is the definition of 
second degree AV block.  There is more than one type of second degree AV block.  For example, it is 
normal to drop some QRS complexes while you are sleeping. This is benign and will not hurt you.  If 
you have a holter monitor and that shows up, you are fine and don’t need a pacemaker.  If dropped QRS 
complexes correlate with a dizzy spell, you will likely need a pacemaker. In other cases, where there are 
few if any symptoms, it is often better to adopt a conservative posture with watchful-waiting and further 
wearing of a monitor.  As a physician, the last thing we want to do is put a pacemaker in a patient that 
doesn’t need it.  So, the association of symptoms with a slow pulse is very useful when making that final 
decision.   

There are certain circumstances where the probability of progressive low heart rates in the future 
mandate a pre-emptive strike of putting the pacer in BEFORE the development of symptoms.  Those 
cases are rare, and if you are one of those patients, listen to your cardiologist’s recommendations 
carefully.  

There are infiltrative diseases like hemochromatosis, amyloidosis and others that can damage the 
heart’s conduction system.  A disease more common in black females known as Sarcoidosis can cause 
problems, as well.  Previous unrecognized viral infections of the heart and childhood rheumatic fever 
from Strep throat can also cause the need for a pacemaker later in life. Rheumatologic diseases like 
Rheumatoid Arthritis, and Lupus can damage the heart.  Heart attacks and even high blood pressure can 
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cause your heart’s electrical wiring to fail. Sometimes we find no cause at all, and in that case, it is 
possible a genetic component that runs in some families could be a factor.  

Now, what type of pacemakers are available, and which one is appropriate for various subsets of 
patients? When we speak of pacemakers, you might hear letters like VVIR, DDDR, and BiV.  So what 
do those letters mean?  That is the nomenclature system that allows doctors in one country to talk with 
doctors in another country and understand what type of pacemaker a patient has.  We will talk about the 
simplest and only pacemaker that was available many years ago, and that is a VVIR pacemaker.  When 
you hear those letters, think of a single lead system in which that single lead is ONLY in the right 
ventricle.  Because there is only one lead, and because it is in the ventricle, it can ONLY pace in that 
ventricle.  The ONLY population of patients in which a single ventricular lead pacemaker is appropriate 
are those who have no reason to have a lead in the atrial chamber above.  And those patients ALL have 
atrial fibrillation or atrial flutter.   

In patients with atrial fibrillation, the atria are resistant to being paced, because the atria are not 
contracting, but rather quivering in a chaotic electrical mess.  Because these fibrillating atria have no 
organized contraction, we can’t pace them, so there is no sense in putting a lead in them. The only letter 
you need to know in VVIR is the “R.”  The R stands for “Rate-Responsive Mode.”  That simply means 
that if you have this type of pacemaker, and you were to start walking or running, then the pacemaker 
can sense that and drive your heart rate up to a more appropriate level.  When you stop the activity, the 
pacemaker is programmed to then let the rate drift back to whatever resting rate your cardiologist set it 
for.  Having this ability, allows the pacemaker to function more like a normal heart would where your 
heart rate goes up when you are exercising. Incidentally, all pacemakers can be programmed through the 
skin while inside of you, and that programming can be changed in your doctor’s office.  Your 
pacemaker, if it is fairly recently installed, will also have the ability to send important information about 
its performance and your underlying heart rhythm to your doctor through a process called remote 
monitoring.  If you have a pacemaker, you likely have a box by your bed that is plugged in, and while 
you are sleeping, that pacemaker talks to the box and the box sends the information to your heart 
doctor’s office if anything is wrong.  

A more sophisticated pacemaker has two leads.  One of the leads is in the lower chamber and is 
called a right ventricular lead.  The second lead is located in the right upper chamber called the right 
atrium.  We call pacemakers with two leads DDDR pacemakers, because the D in DDDR stands for dual 
lead pacemaker.  It means that the pacemaker can pace in both the upper and lower chambers.  If you 
don’t have atrial fibrillation, then you will feel much better when normal physiology is followed, and 
sometimes that requires pacing in the upper chamber then the lower chamber sequentially. Some 
patients with dual chamber pacemakers need pacing in only one chamber or the other, but not 
both. Some require pacing in both chambers.  In any event, your pacemaker can be programmed 
appropriately to pace according to normal physiology.   

As physicians, that is always our goal --- to replicate normal physiology whenever we can.  And 
in a normal circumstance, the atria always contract before the ventricles, and there is always a slight 
delay between atrial and ventricular contraction to allow the ventricles to adequately fill before they do 
their job of squeezing. The pacemaker will be programmed so that normal physiology and sequence of 
upper then lower chamber contraction is maintained.  Also, your cardiologist will make sure the device 
will be programmed to limit right ventricular pacing as infrequent as possible, because there has been 
noted some association between chronic right ventricular pacing AND the eventual development of 
congestive heart failure.  So, if you have a DDDR pacemaker, your cardiologist will limit right 
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ventricular pacing, only to the extent that it does not allow your heart rate to drop usually below 60 beats 
per minute while awake.  Of course, there are circumstances where your cardiologist might allow it to 
run below 60, depending on your specific heart and health issues, but 60 is usually the lower number 
setting.  We like to say that the pacemaker sets the floor for your heart rate. Speaking of the floor, it 
brings up a question we commonly run into regarding pacemakers, and that is do they prevent my heart 
from going too fast?  The answer is NO.  However, many people with fast heart rates have to go on 
medication to stop those episodes of too fast a heartbeat. That results in sporadic episodes of slow 
rates.  The pacemaker in those situations, allows the doctor to administer medications that could not be 
given were the pacemaker not there to protect the floor rate.   

That indication for pacemaker implantation is called Tachy-Brady Syndrome, or Sick Sinus 
Syndrome. As with VVIR pacemakers, DDDR pacemakers allow the device to change the rate 
according to the patients’ activity level.  So, the R still means rate-responsive mode, or ability to change 
the rate dependent on the activity.  Recall that all of these parameters can be adjusted through your skin 
by your cardiologist. The last pacemaker variety to consider are called Bi-V (BY-V) pacemakers.  These 
devices are unique in that they all have a left ventricular lead in addition to a right ventricular lead. BiV 
pacemakers may or may not have an atrial lead.  If atrial fibrillation is constantly present, then they 
likely won’t have an atrial lead.  If atrial fibrillation is not present, then there will be three leads.  One in 
the right atrium, one in the right ventricle, and one on the surface of the left ventricle.  This is fairly new 
technology that allows for preferential left ventricular pacing as opposed to right ventricular 
pacing.  You recall that chronic right ventricular pacing can result in weakening of the lower chambers 
of the heart over time.  We know that left ventricular pacing is NOT associated with heart weakening 
over time, and that in some patients with congestive heart failure, left ventricular pacing can improve 
overall heart function.  

Pacemakers are fairly simple to put in.  The surgeon makes a small cut under the collar bone on 
the non-dominate side of the patient’s body.  This is done to construct a pacemaker generator pocket 
where the device will remain.  The doctor then enters a vein either under the collar bone or under the 
arm and passes the lead or leads to the appropriate positions inside the heart. When the leads appear to 
be appropriately placed, they are then tested to ensure they work correctly.  If they do, then they are 
attached by small set screws to the generator.  The generator with the leads attached are then placed 
comfortably inside the pocket.  The pocket is then closed with suture. You will likely spend one night in 
the hospital, but it is possible to go home the same day.  If all goes well, you will be asked to keep it dry 
for about a week and to not raise your hand over your head too far for 6 to 12 weeks.  There will be 
some variability in your instructions per your cardiologist. 

The complication rate for implanting a pacemaker is very low, though serious complications can 
occur.  The most serious being death from poking a hole in your heart during the implant procedure. 
Fortunately, if a lead punctures your heart, we can almost always quickly fix it just by pulling the lead 
back.  Rarely, when a puncture occurs, this can require a more invasive fix, but again, that is very 
rare.   Occasionally, while entering the veins to get access to the inside of your heart, your lung might be 
pierced, and that could result in a collapsed lung that might require a chest tube.  A collapsed lung is 
called a “Pneumothorax”.  If that happens, it might fix itself, or if severe, might require a chest tube 
temporarily to suck the lung back up. Bleeding at the implant site can occur, and if this happens, it has to 
be taken care of.  As with all foreign bodies, an infection, either right after the implant procedure, or 
remotely after a pacemaker is implanted is always a concern, though pacer infections are fairly rare.  If 
you have a pacemaker and it gets infected, it will likely have to come out and be replaced by another on 
the other side.   
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The only other problem with pacemakers that occur early is that the leads can move and might 
have to be repositioned. After the pacemaker is placed and settled, there is very little that you cannot 
do.  This wasn’t the case 25 years ago, when the devices were poorly insulated.  Back then, even 
microwave ovens could make them malfunction.  With modern pacemakers, there are few if any 
limitations, and even those limitations are pretty much common sense.  It would be a good idea not to 
use a jackhammer with a pacemaker, because that activity could fool your pacer into thinking your heart 
is beating when really it isn’t.   Other extreme vibrating activities should be avoided.  Also, highly 
magnetized objects can temporarily cause a pacemaker to not work properly, but only while your body 
is very close to the magnetized object.   

You can fly in airplanes with a pacemaker, but you might have to tell airport security you have 
one if a metal detector device detects its presence.  If you have a pacemaker, you will receive a card 
detailing its brand and what type it is.  Many pacemakers are now MRI compatible, which means it is 
safe to have an MRI with it in.  Beware, you must have an MRI compatible pacer to get an MRI safely, 
so ask our implanting cardiologist if your device is MRI compatible.  

Lastly, regarding pacemakers, if you have one, you will likely be monitored remotely, and you 
will likely go to your cardiologist’s office for a thorough test of the device once every six months, but 
that is up to YOUR cardiologist. Most pacemakers last 8 to 12 years before the generator needs to be 
replaced due to loss of energy.  You will NOT have to worry about the juice suddenly running out, 
because these devices are very sophisticated and usually tell the doctors months in advance before they 
need replacing. Also, the leads can malfunction over the years.  They can crack or break, and the 
insulation can become worn off, so all this has to be checked periodically.  Your cardiologist will bring 
you in to have those parameters checked.  If a lead were to break, that would require an additional 
surgery and another lead inserted.   

With each passing year, the technology and durability of these devices has improved.  We 
suspect that in the future there will be leadless pacemakers. We will now give a less extensive discussion 
of defibrillators.  These devices have ALL the same abilities as a pacemaker, only they can do two 
things the pacemakers can’t.  They can detect dangerous heart rhythms and have the ability to correct 
them through either aggressive pacing strategies, or by delivering a strong SHOCK to the inside 
chamber of your heart that you WILL feel. That “KICK” could save your life. 

Years ago, cardiologists and others noted that patients with congestive heart failure died at a 
faster rate than those without congestive heart failure.  They also noted that though medication protected 
some patients with congestive heart failure from sudden arrhythmic death, many patients died still too 
early.  It became apparent over time studying patients with congestive heart failure, that the only truly 
effective way to prolong life was by implanting a pacemaker-similar device that could detect these 
rhythm problems and correct them.  So now we have entered the era of defibrillators --- fancy and more 
sophisticated pacemakers that save lives. 

Understand that defibrillators can do everything pacemakers can do, but they are reserved for 
patients who are at high risk for sudden death due to heart rhythm problems.  The rhythm disorders we 
are talking about are “Ventricular Tachycardia” and “Ventricular Fibrillation”.  Ventricular tachycardia 
is when either the right ventricle or the left ventricle starts beating out of control, very fast.  It can come 
and go and resolve on its own, or it can devolve to the worst rhythm of all, and that is ventricular 
fibrillation.  Ventricular fibrillation is complete electrical chaos of the lower half of your heart that 
WILL cause you to die quickly if not corrected. The ONLY correction is either certain pacing strategies, 
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but more commonly, a strong electrical shock that will restore the order. Before implantable 
defibrillators, the only way physicians could fix a fibrillating heart was by putting the paddles on a 
patient’s chest, and shocking them themselves.  Of course, that would require the patient to be at the 
hospital when the ventricular fibrillation occurred.  That’s not likely to occur very often, so very smart 
doctors in association with medical device companies developed automatic implantable cardio-
defibrillators, originally called “AICDs”.  These days, we refer to them as defibrillators.  

So, who needs a defibrillator?  The answer is fairly simple.  Those who have established 
moderately severe congestive heart failure, which is a weak and poorly-contracting heart.  This is 
usually defined as having an ejection fraction of less than 40 percent for 2 to 3 months after appropriate 
management.  Also, those who have experienced but survived a prior sudden arrhythmic death.  It is 
important to establish that these patients had a non-reversible cause, like electrolyte deficiencies or 
untreated sleep apnea.  And some patients with severely thickened hearts known as hypertrophic 
cardiomyopathy.   

Other patients who might benefit from defibrillator implantation are family members of those 
who experienced sudden cardiac death, and some patients with specific genetic markers for sudden 
death.  Many of these groups of patients will have congenital long QT syndrome which is a 
repolarization problem with the heart. Once the decision is made to implant a defibrillator, the next step 
is to decide what type. 

The simplest defibrillator is a single lead device.  It is put in just the way a VVIR pacer is put in 
except the single right ventricular lead is thicker.  That lead sits in the right ventricle and constantly 
sends information to the generator.  The generator can then detect if and when the heart rhythm takes a 
nasty turn to ventricular tachycardia or ventricular fibrillation, and then the device will take appropriate 
action.  That action will either be to anti-tachycardia pace, or shock, or both. 

A more sophisticated defibrillator has two leads.  Of course, the right ventricular lead is 
necessary, but many have a right atrial lead, as well.  The right atrial lead assists the device in patients 
who have complex rhythm disorders from inappropriately shocking a patient over and over.  These 
defibrillators are called dual lead defibrillators. 

The most advanced defibrillators are called Bi-Ventricular defibrillators.  We call them BiV for 
short.  These defibrillators often have three leads.  One lead will rest in the right ventricle, one in the 
right atrium, and the third lead will be placed out in a vein on the surface of the left ventricle.  We 
reserve the use of BiV defibrillators for patients with severe congestive heart failure who have 
conduction abnormalities of the heart.  These new and advanced defibrillators can improve the 
functioning of some patients’ hearts and improve many patients’ ability to exercise.” 

All the rules that apply to pacemakers apply to defibrillators regarding insertion, risks, post-op 
care, and monitoring and limitations.  One issue with defibrillators that is different from pacemakers is 
that they can and will shock you if your heart rhythm puts you at risk for sudden death.  When a 
defibrillator shocks you, it really does feel as if you were kicked in the chest very hard.  So, if that 
occurs, you will have little doubt, and you will want to let your cardiologist know quickly if that 
occurs. 

 Sometimes defibrillators can malfunction, just as pacemakers can.  The most severe malfunction 
is when one of the leads cracks and the device sees “chatter” that it determines is a life ending heart 
rhythm 
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problem.  If that happens, it will cause an “Inappropriate” shock.  That is very unfortunate when it 
occurs. With newer devices, that has become much less common. 

Defibrillators are complex, and if you need one, you will develop a very close relationship with 
your heart specialist.  We hope you have learned much from this segment on pacemakers and 
defibrillators at MDeduonline.   


