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PULSE
FROM A CHAOTIC HEART RHYTHM

 TO A NEW LIFE 



The first procedure where the 
latest version of cryoballoon 
ablation technology was 
ever used on the African 
continent or in the Middle 
East, was performed on 11 
December 2012 in the Cape 
Town AF Centre by Mediclinic 
Panorama on a 35-year-old 
patient from Malmesbury. The 
leader of the team of experts 
is one of the country’s top 
electrophysiologists, Dr. Razeen 
Gopal. This procedure is one of 
many firsts for this unit, where 
patients with heart arrhythmias 
are treated.
For more information, 
visit www.capetownafcentre.co.za

Director of invasive electrophysiology laboratory and service, Cape Town AF Centre

Even if your heart is beating like a wild horse in your chest, and you are 

left petrified by the unpredictable episodes of chaotic heart rhythms, 

and you feel tired and uncertain about what to do, it’s time to take a 

deep breath, because there is help available. 

Technology has advanced in the last decade in leaps and bounds and 

more treatment options than ever are now available to treat patients 

with cardiac arrhythmias.

The Cape Town AF Centre situated in MediClinic Panorama has a well-

trained team with excellent skills, and the theatre in which they perform 

these procedures to restore abnormal heart rhythms, is equipped 

with all the latest and best technology. It compares to the best in 

America, England or Europe, and has comparable success rates and 

safety records. In fact, the team is so much at the cutting edge of new 

technology,  that many procedures are performed here within days or 

weeks after the first ones were performed in similar leading centres in 

developing countries. And sometimes we are even ahead of the others.  

In this booklet we explain how abnormal heart rhythms happen, how 

they are diagnosed, what the modern electrophysiology theatre looks 

like, what is done there, and how we as doctors treat the problem so 

that you have the best possible chance to lead a good and full life 

again. We also give advice on the healing process.

We empower you with information, precisely because there are so 

many new treatment options and help available for people with cardiac 

arrhythmias. These can really change your life. 

I am proud of my team, but nothing makes me quite as happy as seeing 

the improved health of my patients – both young and old. 

Enjoy the reading

Regards

THERE IS HELP AVAILABLE
Take a deep breath -
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100 000
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ATRIUM IS THE LATIN FOR 
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VENTRICLE IS THE LATIN 
FOR ‘LITTLE STOMACH’ 
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There are many reasons why one’s heart can beat irregularly and 
unpredictably. And there are various types of treatments for this. 
Compare your symptoms with those we describe with each condi-
tion, and take a look at how the problem could be solved. 
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Atrial fibrillation?
Do you have What is 

Atrial flutter? 
“During atrial flutter, the 
heart beats at an extemely 
fast rate,  but still at a 
regular pace. ”

WHAT IS ATRIAL FIBRILLATION (AF)?

AF is described as a chaotic and irregular 

heart rhythm. During AF the atria and conse-

quently the ventricles, beat rapidly and irregu-

larly (150 to 200 beats per minute, instead of 

60 to 90 beats per minute), while the filling 

chambers (atria) almost get a ‘speed wobble’ 

with trying to beat so fast. However, even a 

patient with AF can eventually suffer from 

a slow, chaotic heart rhythm if the AV node 

(the hearts natural electrical conductor) only 

conducts some of the impulses.

AF is the most common cardiac arrhythmia. 

Many South Africans over the age of 55 have 

this condition.

WHY DOES IT HAPPEN? 

It happens for a number of reasons but often 

because specific cells in the left atrium start to 

malfunction, resulting in additional electrical 

impulses.

DO YOU RECOGNISE THE GENERAL 
SYMPTOMS OF AF? 

Patients with atrial fibrillation have the follow-

ing characteristic major symptoms: listlessness, 

fatigue, dizziness, palpitations, weakness in the 

legs and anxiety and depression.

Did you know ..
...that one finds different forms of AF?

1. A person with paroxysmal AF has a heart-

beat that is only periodically chaotic. 

2. A person with persistent AF has a heartbeat 

that is continuously chaotic. 

DANGERS   

If AF is not treated with medication (which 

includes potent anti-coagulants such as 

Warfarin, Pradaxa or Xarelto – aspirin is not 

sufficient), and/or ablation, the patient has 

five times (5x) the risk for stroke, particularly 

in patients with a history of stroke, diabetes, 

hypertension or those older than 65 years. 

Due to tubulent blood flow, clots may form 

in the heart, get lodged in the brain, causing 

a stroke. 

      THERE IS HELP AVAILABLE: 
Most patients can be treated with medication 

and/or catheter ablation.

WHAT IS ATRIAL FLUTTER?
 

With atrial flutter, your atria contract at an ex-

tremely fast but regular pace for short periods 

of time (hours or days; in rare cases perma-

nently) – at an incredible 250 to 300 beats 

per minute. This is caused by abnormal signals 

arising in the right atrium, which fires impulses 

to the AV node. Fortunately the AV node de-

lays the impulses slightly so that the ventricles 

contract at about 150 beats per minute, which 

is still much too fast. Some people with AF may 

also experience atrial flutter and vice versa.

WHY DOES IT HAPPEN?
Atrial flutter can be the result of heart 

defects or heart diseases, or because of the 

complications of diseases or side effects 

of medication which affect the heart. This 

includes coronary artery disease, hyperten-

sion, heart valve defects, heart muscle dis-

ease, an overactive thyroid, a blood clot in 

the heart or lung, or emphysema. It can also 

occur after open-heart surgery, since some 

of the heart tissue can be damaged during 

surgery. Substances which can cause atrial 

flutter include alcohol, stimulants such as 

cocaine, Tik (methamphetamine), diet pills 

(especially sibutramine or amphetamine), 

caffeine or codeine. 

SYMPTOMS 

Patients with atrial flutter are short of breath, 

feel anxious, get palpitations and feel a flut-

tering in their chest. However some have no 

symptoms.  

 

Red flag  
If you experience angina or chest pain,  

dizziness and feel faint, get medical help  

immediately.

 

DANGERS  
 

If the heart beats rapidly,  it cannot pump 

enough blood to the heart muscle and the 

brain, and this can lead to heart failure, heart 

attack, or stroke. 

Above: In a normal heart, electrical signals 

are conducted from the SA node in the 

right atrium (RA), to and through the AV 

node, then downwards along the septum 

to the apex of the heart, and then along 

the right and left ventricles (RV and LV).

Below: In AF patients, extra signals arise 

mainly from the last sections of the four 

pulmonary veins (a, b, c and d).

During Atrial Flutter the heart beats 

extremely fast due to an extra electrical 

pathway in the right atria. In most cases 

the accessory current is anti clockwise, and 

most, but not all, signals will be conducted 

through the AV node.

TESTS AND EXAMINATIONS
1. An ECG in the surgery, and/or wearable 

ECG recording taken over the course of a 

few days. This may include implantation 

of a loop recorder.

2. An echocardiogram (a sonar of the heart)

       THERE IS HELP AVAILABLE: 
With the correct treatment, the heart 

rhythm can be corrected (with medication 

or by means of cardiac defibrillation), and 

further incidents can be prevented (with 

medication and/or radiofrequency ablation) 

in order to largely prevent complications 

such as stroke and heart failure.

SA

a

c
b

d

AV

LA

LV

RV

RA

RA

CONDUCTIVE TISSUE
NORMAL CONDUCTION 
DEFECTIVE CONDUCTION

CONDUCTIVE TISSUE
NORMAL CONDUCTION 
DEFECTIVE CONDUCTION



C A P E T O W N A F C E N T R E . C O . Z A   56  C A P E T O W N A F C E N T R E . C O . Z A

AVRT and WPW
The A-Z of

Do you have

“For the first 
time in my life I 
can play hockey 
and water polo 
without fear, and 
I am doing ath-
letics as well.’’

AVRT = AV RE-ENTRANT TACHYCARDIA

This heart rhythm defect often leads to palpi-

tations.  

A cause of AVRT is Wolff-Parkinson-White 

(WPW) syndrome. People with WPW syn-

drome may have a heartbeat of 160 – 220 

beats per minute. They may also get AF or 

atrial flutter, during which the heartbeat can 

increase to an astonishing 250 – 300 beats 

per minute. Such a rapid heartbeat may cause 

the patient to faint, or die suddenly. 

WHY DOES THIS HAPPEN?
Usually the AV node is the only pathway for 

conduction of electrical impulses from the 

atria to the ventricles. In AVRT, an accessory 

electrical circuit adjacent to the AV node, 

creates a ‘double’ pathway. This allows for a 

circus movement of electrical traffic at break-

neck speed in either direction, and this can 

wreak havoc with the heart rhythm. 

Researchers are of the opinion that WPW has 

a genetic component. People whose mother, 

father, brother or sister has WPW, should be 

tested for WPW so that it can be treated as 

quickly as possible.

In WPW syndrome an accessory circuit 

conducts signals alongside the AV node, 

and even in the opposite direction.

Jonathan Jones (17). 
He was successfully 
cured from AVNRT.

THE SYMPTOMS

• shortness of breath 

• palpitations

• lightheadedness and dizziness

• blackouts.

GEVARE 

In AVNRT the heart beats rapidly because 

an additional feedback loop also pushes 

signals through the AV node. 

AVNRT?
WHAT IS AVNRT? 

AV nodal re-entrant tachycardia (AVNRT) 

is the commonest cause of palpitations in 

patients who present with SVT. Patients with 

AVNRT sometimes suffer from a sudden very 

rapid heartbeat. The patient may suppress 

these palpitations by inhaling and then bend-

ing forward (a form of Valsalva manoeuvre). It 

can start and stop abruptly. 

WHY DOES IT HAPPEN? 

Usually the electrical impulses in the heart, 

that control the heart rhythm, are conducted 

in a single circuit via the AV node from the 

atria to the ventricles. In AVNRT the signals 

from an additional feedback loop also tries 

to be find a way through the AV node. Some 

of the electrical impulses bounce back into 

the atria, and this triggers extra contractions 

in the atria in between the heartbeats. The 

electrical impulses circulate in the atria, and 

because the normal electrical impulses plus 

the short-circuit impulses both fuel the AV 

node, and many more impulses than usual go 

bidirectionally through the AV node, the ven-

tricles contract more frequently. The result is a 

very rapid heartbeat.

THE SYMPTOMS

Symptoms can appear at any age, and have no 

association with any other heart condition. 

Characteristic symptoms are:

• shortness of breath, 

• palpitations

• lightheadedness 

• even fainting 

       DANGERS

If the heart beats so rapidly, it can lead to 

insufficient blood flow to the heart and the 

brain, with the result that the patient can 

faint. 

TESTS AND EXAMINATIONS
1. An ECG in the surgery, and/or an ECG 

reading  (Holter monitor) taken over the 

course of a few days. This may include 

implantation of a loop recorder.

2. An echocardiogram (a sonar of the 

heart)

 

    THERE IS HELP AVAILABLE: 
There is an excellent chance that the 

arrhythmia can be corrected by radiofre-

quency ablation, the treatment of choice.

“Of all the cardiac  
arrhythmias, AVNRT 
has the highest success 
rate for correction with 
radiofrequency ablation, 
with very little risk to the 
patient.’’   
  – Dr Razeen Gopal
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      DANGERS

Episodes of WPW can cause a life-threat-

ening arrhythmia known as ventricular 

fibrillation. Fortunately this is fairly rare. 

Wear a Medic-alert bracelet to make sure 

that other doctors administer the correct 

and appropriate treatment during an emer-

gency: this can save your life. 

TESTS AND EXAMINATIONS
An ECG in the surgery, or an ECG reading 

taken over the course of a few days (Holter 

monitor). In the case of WPW syndrome, 

the accessory bundle can be observed as 

a delta wave on a resting ECG. In other 

types of AVRT the electrophysiologist must 

induce the tachycardia (rapid heartbeat) in 

theatre, in order to diagnose the condition 

correctly.

THERE IS HELP AVAILABLE:  
With appropiate treatment, normal (sinus) 

heart rhythm can be restored (by means 

of medication to prevent or treat sudden 

episodes of rapid heartbeat, and/or radio-

frequency ablation). The accesory bundle 

can usually be ablated during one or more 

procedures. 
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ventricular tachycardia (VT)
What are the implications of 

VT in a normal heart is often due to ab-

normal extra electrical signals arising just 

below the pulmonary valve. Some medica-

tions or chemical changes in the blood may 

also be the primary causes.

in a normal heart?
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Why is 
VT in a patient 

with a heart condition  so risky?
WHAT DOES VT IN A HEART  
PATIENT ENTAIL?

Ventricular tachycardia literally means a rapid 

heartbeat (a pulse rate of more than 100 beats 

per minute), which originates in the ventricles. 

In a patient with an existing heart condition, it 

can be life-threatening and emergency medi-

cal treatment – cardiac defibrillation – is then 

applied to normalise heart rhythm to save the 

patient’s life.  

WHY DOES THIS HAPPEN?
VT can develop as an early or late complica-

tion after a heart attack, since scar tissue can 

form in the heart muscle. It can also develop 

in patients who have a heart condition which 

have changed the structure of the heart. This 

includes valve defects, heart failure, heart 

surgery, cardiomyopathy (damaged heart 

muscle) or myocarditis (inflammation of the 

heart muscle).  

 

SYMPTOMS OF VT

It usually include the following:

• shortness of breath 

• palpitations

• lightheadedness and feeling that you  

might faint

• chest pain

However, some patients experience no  

symptoms at all.

 

DANGERS 

If you have heart palpitations, chest pain and 

you feel as if you might faint, you should get 

to a doctor or to a heart unit right away.   

TESTS AND EXAMINATIONS
1. An ECG in the surgery, and/or an ECG 

reading taken over the course of a few 

days with a Holter monitor or a small 

implanted ECG monitor.

2. Examinations and electrophysiology 

THERE IS HELP AVAILABLE: 
The treatment usually includes the implan-

tation of a small ICD (implantable cardiac 

defibrillator) under the skin with connec-

tions into the heart. Treatment can also 

include medication and/or radiofrequency 

ablation.

“A single treatment with 
radiofrequency ablation 
is often sufficient to cure 
patients with VT and a 
normal heart structure.”

“VT can be fatal in 
patients with existing 
heart conditions.”

The rapid heartbeat in VT in a heart with an 

abnormal structure,  is the result of  extra 

electrical focal areas in the heart, usually in 

the scar tissue in the left ventricle after a 

heart attack.  

GELEIDINGSWEEFSEL
NORMALE GELEIDING
FOUTIEWE GELEIDING

RV

WHAT IS VENTRICULAR TACHYCARDIA?

In Ventricular Tachycardia (VT) the heart beats 

at more than 100 beats per minute due to 

extra electrical impulses originating in one of 

the ventricles. At least three consecutive rapid 

heartbeats constitute VT. As a result of the rap-

id heartbeat and the short time lapse between 

contractions, the atria and ventricles cannot be 

filled sufficiently between contractions. 

VT can be fatal in people with heart prob-

lems. In patients without any other heart prob-

lems, it can often be corrected by means of a 

catheter ablation. 

WHY DOES THIS HAPPEN?
If VT appears in a heart with a normal struc-

ture, it may be caused by anti-arrhythmic 

medication, a low level of potassium in the 

blood, or other changes in the chemical 

composition or pH of the blood, or low blood 

oxygen levels. In the absence of these the 

VT often originates from the outflow tracts 

of the ventricles or within the conduction 

system. 

“Torsade de pointes” is a form of VT that 

is often the result of a congenital cardiac ion 

channel defect, or it may be caused by spe-

cific medications. 

DO YOU RECOGNISE THESE GENERAL 
SYMPTOMS? 

The rapid heartbeat can start and stop abruptly. 

You will be able to feel the palpitations in your 

chest, and may also feel lightheaded.

 
DANGERS  

If you have palpitations, with chest pain and 

feel as if you might faint, you should get to a 

doctor or a heart unit as soon as possible, since 

you may be suffering from a heart attack.

      TESTS AND EXAMINATIONS
1.  An ECG in a surgery, and/or an ECG reading 

taken over the course of a few days (Holter 

monitor) or  by a small implanted ECG moni-

tor, called a loop recorder

2. An electrophysiological study of the heart

3. Blood tests 
CONDUCTIVE TISSUE
NORMAL CONDUCTION 
DEFECTIVE CONDUCTION

   THERE IS HELP AVAILABLE: 
A single treatment with radiofrequency abla-

tion is often sufficient to cure patients with VT 

and a structurally normal heart structure.
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extrasystoles? 
Do you have

The extra heartbeats in patients with PVCs 

and a structurally normal heart are often trig-

gered from a spot just below the pulmonary 

valve in the right ventricle. In most patients, 

the heart rhythm returns to normal sinus 

rhythm spontaneously and immediately.

THERE IS HELP AVAILABLE: 
In most cases the problem is solved by 

treating the underlying causes: by drinking 

less coffee, quitting smoking, not to over-

exercise, or to take thyroid medication. If 

the extrasystoles are caused by a heart 

defect, it can be corrected by medication/ 

and or radiofrequency ablation.

WHAT ARE EXTRASYSTOLES?

With this very common arrhythmia the heart 

beats sooner than it should. A single extra 

heartbeat is known as an extrasystole. Usually 

the heartbeat returns almost immediately to 

normal sinus rhythm without any intervention. 

This arrhythmia mostly originates in the 

pumping chambers, but may also originate in 

the filling chambers. PVCs can occur in people 

with or without heart problems.  

WHY DOES THIS HAPPEN?
In certain cases the extrasystole or extrasys-

toles are the result of stress, too much caf-

feine or nicotine, or even too much exercise. 

However in some cases the extrasystoles are 

triggered by a heart defect or an electrolyte 

imbalance. People with low levels of thyroid 

hormone can also experience a decrease in 

their heart rate, and then the heart tries to 

‘catch up’ by means of extrasystoles.

DO YOU RECOGNISE THESE GENERAL 
SYMPTOMS?

Patients with extrasystoles experience the 

extra heartbeat often as a quick fluttering or 

as ‘missed beats’.  

 

DANGERS  

Extrasystoles are very common and mostly 

not dangerous at all. However, if you experi-

ence PVCs more than once daily, or if you 

experience chest pain or lightheadedness 

simultaneously, you should see a doctor or a 

cardiologist without delay. 

     TESTS AND EXAMINATIONS
1. An ECG in the surgery, and/or an ECG 

reading taken over a period of a few days 

(Holter monitoring).

2. Blood tests to diagnose thyroid dysfunction 

or any other metabolic problem. 

RV

CONDUCTIVE TISSUE
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DEFECTIVE CONDUCTION



Sick sinus syn-

drome: With this 

syndrome, the SA 

node struggles 

to send electrical 

signals to the AV 

node. The heart-

beat is extremely 

slow.

In a patient with 

heart block, con-

duction of signals 

are blocked at 

the AV node. 

The block can 

be complete or 

partial.  

Do you need
a pacemaker  or an
implantable defribillator? 

TESTS AND EXAMINATIONS
1. An ECG in the surgery, and/or and ECG 

reading taken over the course of a few 

days (Holter monitor) or implantable loop 

recorder.

2. . An echocardiogram (sonar of the heart) 

THERE IS HELP AVAILABLE: 
With the implantation of devices such as 

the biventricular pacemaker or the implant-

able cardioverter defibrillator, the quality of 

life of these patients can be improved. 

WHY A PACEMAKER? 

If your heartbeat is too weak, or too slow, 

(bradycardia) you may need a pacemaker.   

Here are examples of defects in the electri-

cal conduction system of the heart which can 

lead to a heartbeat that is too slow, or rapid, 

but weak:

• Sick sinus syndrome. If the sinus node func-

tions abnormally, it sends electrical impulses 

at too slow a rate to the AV node, resulting 

in a slow heart beat.

• Heart block: If the electrical impulses are 

blocked at the AV node, the heart rhythm 

can be slow, or even irregular.  

• Ventricular fibrillation and heart failure. If 

you heart is fibrillating in an unco-ordinated 

fashion, the contractions of the heart are 

actually too weak to pump blood to the 

body. This is heart failure and can be fatal. 

Ventricular contractions may also be un-

synchronised. Your heart may then need a 

pacemaker and often also an implantable 

cardioverter defibrillator (ICD). Heart failure 

often goes hand in hand with kidney failure 

and potassium imbalances, which also need 

to be treated.

• Heart defects such as an enlarged left ven-

tricle or a small left ventricle with a thick-

ened wall (hypertrophic cardiomyopathy), 

may also be treated with pacemakers in very 

specific settings. 

WHY DOES THIS HAPPEN? 

The problem mostly originates because of a 

defect in the electrical conduction system of 

the heart.

THE SYMPTOMS

Patients with a slow or weak heartbeat usually:

• feel very tired

• feel weakness in their legs 

• are short of breath  

• have a weak and slow heartbeat, or a very 

rapid, but weak heartbeat (heart failure)

DANGERS  

In most patients (except superfit athletes), 

a heartbeat of less than 35 beats per minute 

cannot sustain life, and is life-threatening.

“Technology for catheter ablation advances 
in leaps and bounds. It is now possible to 
ablate not only more accurately, but also 
with a lower risk for complications than 
ever before.” Dr. Razeen Gopal

What happens in 
theatre, and how are  

ablations performed?

WHAT HAPPENS IN THEATRE?  
As soon as you are lying quietly on the theatre bed, the specialist 

anaesthetist will either give you a general anaesthetic, or place you 

under conscious sedation, so that you are actually awake, but feel 

no pain, and will have no memory of the procedure. 

Catheters with a probe on the front end are pushed through small 

holes in the patient’s groin to the large leg veins (femoral veins), 

and are then carefully pushed up to the right filling chamber of the 

heart.

The specialist follows the journey of the catheters into the heart 

on special X-ray images (known as fluoroscopy). With the help of 

highly sophisticated computer software three-dimensional images 

are obtained from within the heart, while the electrophysiologist 

manipulates the catheters with precision. Depending on the type of 

ablation used, minimal radiation can be limited even further.

If the exact location of the abnormal electrical trigger is not 

known, the arrhythmia is induced in the theatre by stimulating the 

heart. As soon as the exact origin of the defective signals is identi-

fied, it can be destroyed using catheter ablation.

Two ablation techniques can be used to destroy defective electrical 

tissue in the heart in order to stop or block the generation of defec-

tive signals. The two techniques are 

1. Single shot techniques such as cryoballoon ablation, in atrial fibril-

lation ablation 

2. Multi-point ablation such as radiofrequency ablation (also known 

as RF ablation or cauterisation).

At the Cape Town AF Centre, the team selects the best and most 

appropiate procedure with care based on scientific and clinical 

evidence and are often the leaders in their field outside the United 

States, the United Kingdom and Europe.

AV

SA
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HANDSYOU ARE 
IN GOOD

Ryan Leon is chief clini-

cal technologist in cardiac 

electrophysiology. His keen 

eye immediately spots a 

deviation on the computer 

screens. 

Carl Rossouw is a 

clinical technologist.

Dr Willem Buys is a 

specialist anaesthe-

tist. He is one of the 

specialist anaesthetists 

supporting electro-

physiology cases. The 

team is headed up by 

chief cardiac anaesthe-

tist, Dr. R. Vivier.

Melinda Schutte is a special-

ist arrhythmia nurse. She 

cares for patients in the 

cardiac ward in Mediclinic 

Panorama while they are 

recovering after a procedure 

and is responsible for co-

ordinating the atrial fibrilla-

tion ablation programme.

Dr Razeen Gopal, interventional cardiologist, who studied at 

the University of Stellenbosch, received further training in 

the super-specialist field of electrophysiology in Belgium and 

England. He is an internationally renowned electrophysiolo-

gist. He is up to date with the latest developments in electro-

physiological treatments of arrhythmias, and also makes use 

of innovative technology in the unit. He performs more than 

300 ablation procedures (cryo and radiofrequency ablations) 

per year. 

Meet five of the members of the team of experts from the 
Cape Town AF Centre who help to identify heart rhythm 
disorders accurately in the high-technology theatre, and 
who help to correct them as effectively as possible. 

CONDUCTIVE TISSUE
NORMAL CONDUCTION 
DEFECTIVE CONDUCTION



C A P E T O W N A F C E N T R E . C O . Z A   15

On this huge computer screen all the details of the 

electrical activities in the heart can be observed 

at a single glance. The electrocardiogram (ECG) 

waves pinpoint the exact origin of the arrhythmia, 

while the two images at the bottom of the screen 

show the position of the heart-catheter guidewires, 

and the image in the centre shows a three dimen-

sional image of the heart. 

All the information that can be seen in the theatre 

on the big screen, can also be seen on various com-

puters in the adjacent monitoring room, separated 

only by a big glass partition. The monitoring room, 

with all the computer screens, is the mission control 

room of Ryan Leon, the chief clinical technologist. 

The team in the monitoring room is in constant commu-

nication with the team in the theatre, in order to assist 

the electrophysiologist in the theatre to determine the 

exact origin of the arrhythmia and treat it accordingly. 

In many cases the arrhythmia must first be induced in 

the theatre under controlled conditions, to  identify the 

exact location of its origin.

The 3-D image of the 

heart can be rotated 

in and observed from 

every possible angle. 

Here it can be seen in 

real time from above. 

The specialised comput-

ers which process all the 

information on the elec-

trical conduction system 

of the patient, and then 

show it on the screen.

Dr Razeen Gopal, leader of the team, usu-

ally sits on the right hand side of the pa-

tient. The guide wires or catheters, which 

are inserted from the femoral vein in the 

groin of the leg, are then pushed toward 

the heart, can be seen at his right hand. 

Behind the patient is the specialist anaes-

thetist (left) and the theatre nurse.

7 200
LITRES
THE VOLUME OF BLOOD 
YOUR HEART PUMPS EACH 
DAY OF YOUR LIFE

Firsts for the Cape Town AF Centre: First unit outside 
the USA, UK and Europe to use the latest version of 
cryoballoon technology; the first unit where the latest 
quadripolar pacemaker lead was implanted; first unit where 
the latest, and smallest ECG monitor (loop recorder) was 
implanted for this region.

In this electrophysiology theatre in-
novative technology is used to identify 
the exact origin of a heart arrhythmia 
and to correct it.

The way to follow the heart catheter’s guidewire – and it is 

essential to know exactly where in the heart it is – is with 

fluoroscopy with the help of X-rays. Dr Gopal and the other 

medical staff in the theatre wear lead aprons underneath 

their theatre wear to reduce the radiation to which they are 

exposed. Dr Gopal’s special glasses also help to reduce the 

radiation. The radiation is minimal for the patient, but the 

staff members in the theatre are exposed to this radiation on 

a daily basis.
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Post cryoballoon ablation: The defective 

signals arising from the pulmonary veins 

can no longer escape past the continu-

ous circle of ablated tissue. An electrical 

silence has been created.

AF before cryoballoon ablation: Abnormal 

cells in the pulmonary veins fire abnormal 

electrical signals and this causes the heart 

to beat fast, irregularly and chaotically.

Cryoballoon ablation (tissue ablation with 

intense cold) is one of the newer techniques 

now used for the treatment of most cases of 

atrial fibrillation. The Cape Town AF Centre 

was the first in Africa and Middle East out-

side of Europe where a patient with AF was 

treated with the latest (Arctic Front Advance) 

version of cryoballoon technology. 

Step 1 As with ablations, the catheter wires 

are pushed from the femoral veins up to the 

right atrium.  

Step 2 Two small holes are drilled into the 

septum which separates the right atrium from 

the left one.

Step 3 The two points of the guidewire – one 

with the deflated cryoballoon on the front tip 

and the other with electrodes which receive 

electrical impulses – are pushed through the 

holes into the left atrium, which is about 3 – 

4cm in diameter. 

The two guidewires and a balloon, which is 

about 2.8cm in diameter when inflated, must 

be manoeuvred with extreme precision in the 

minute space of the heart chamber.

A blown up cryoballoon 

in the mouth of one of the 

pulmonary veins. 

The sketches below show 

how the destruction of 

heart tissue in a circular 

formation at the base of 

the pulmonary veins liter-

ally prevents defective 

impulses from escaping 

past the vein opening into 

the left atrium.

1. HOW DOES CRYOBALLOON ABLATION WORK? WE EXPLAIN IN 6 STEPS

Step 4 Thanks to medical research, it has 

been found that the greatest concentra-

tions of cells that cause intermittent atrial 

fibrillation are situated around the mouth 

of the pulmonary veins which drain into 

the left atrium; the cryoballoon is placed 

in turn in the mouth of the four openings 

where the pulmonary veins empty into the 

left atrium. 

Step 5 The balloon is then inflated, and the 

outer lining of the balloon is activated to 

freeze. The extreme cold then destroys, 

in a neat continuous circle, the defective 

electrical focal points with the minimum of 

damage to healthy tissue.  

Step 6 Different readings are then taken to 

confirm the electrical silence in the pulmo-

nary veins and the atria.

LA
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HOW SAFE AND SUCCESSFUL IS 
CRYOBALLOON ABLATION?
The cryoballoon procedure is effective, accu-

rate and safe. There is definitely less damage 

to the healthy tissue of the left atrium with the 

freezing technique than with the heat energy 

of radiofrequency ablation. The result is that  

bothersome arrhythmias which may be gener-

ated from damaged healthy tissue are almost 

never encountered after cryoballoon ablation, 

and especially not after treatment of patients 

with paroxysmal AF. (Paroxysmal AF is not 

present all the time, but comes and goes.)

Often when patients with persistent AF re-

quire more extensive ablation than pulmonary 

vein violation alone, or with redo procedures, 

Dr Gopal wil resort to RF abltion.

Approximately 75% of patients with par-

oxysmal AF can recover sufficiently within a 

year, so that they no longer need anti-arrhyth-

mia medication, while 60% of those with per-

sistent AF, find that that AF disappears after 

a series of ablations. The success rate of Dr 

Gopal’s unit for this procedure is comparable 

to the best in the world.

WHAT CAN GO WRONG?  

One has to accept that no procedure is ever 

without a level of risk or complications, 

regardless of what technology is being used. 

The more complicated the intervention – es-

pecially in very sick patients – the bigger the 

risk and the lower the threshold of how well a 

sick body can accept and process such risks 

and complications. 

Critical points in any left heart ablation 

procedure include where the catheter probes 

are pushed into the heart and when they are 

pushed through the septum into the left part 

of the heart. If the specialist is not extremely 

skilled, dexterous and very well trained, the 

danger exists that the guidewires can be 

pushed right through the heart. 

In the hands of a skilled and well-trained 

HEIN PIETERSE (37)
from Malmesbury, was the 
first patient in Africa and 
the Middle East who was 
treated with the latest ver-
sion of cryoballoon ablation. 
He no longer lives in fear of 
a stroke, after his AF was 
corrected in a single pro-
cedure in November 2012 
(when he was 34 years old) 
“I love playing golf again.’’ 

GEATWIN RIDDLES 
(10)  from Riversdale 
suffered from WPW-
syndrome. Geatwin had to 
watch longingly from the 
sidelines when his friends 
played cricket and rugby; 
now he can run around the 
sports field himself. His 
mom seldom finds him 
at home, as he is playing 
outside most of the time.

ZANELLE FRANCKEN 
(9) from Brackenfell, started 
complaining about heart 
palpitations soon after 
her seventh birthday, and 
she was diagnosed with 
life-threatening WPW-
syndrome. She is a bundle 
of energy after a second 
catheter ablation procedure. 
“There’s no end to her,” 
says her mother Lizelle 
Francken. 

SARAH SALLIE (15) 
from Woodstock suffered 
from VT. Her heart rhythm 
would at any given time be-
come extremely rapid. After 
the short 5-minute walk to 
school, she had to rest for an 
hour or two before her heart 
was back to normal. Now 
she plays hockey and netball 
and touch rugby. 

2. WHAT IS RADIOFREQUENCY ABLATION?

All arrhythmias can be treated with with 

radiofrequency (RF) ablation, where heat 

is used as the source to ablate defective 

electrical tissue in the heart. Since the team 

at the Mediclinic Panorama Heart Unit ablate 

as conservatively as possible in order to limit 

damage to healthy heart tissue, a second or 

third procedure may be necessary, especially 

in patients with longstanding persistent Afib.

 

With radiofrequency ablation the catheters 

are also introduced via the femoral veins. With 

great precision, the heat probe is placed on 

the defective tissue, which can be ablated 

either by a few or a series of dots.   

 

All arrhythmias can be treated with RF abla-

tion, including supra-ventricular tachycardia 

(SVT), a common arrhythmia in which the 

heart beats much too rapidly all the time 

even though regularly. It is most often an AV 

node re-entrant rhythm but may occasionally 

include the congenital arrhythmia known as 

Wolff-Parkinson-White (WPW) syndrome.

SVT accounts for almost half of all arrhyth-

mias, and is found in all age groups. Other 

arrthythmias to be treated by RF ablation, in-

clude ventricular tachycardia (VT), a condition 

which is much less common, but more deadly. 

During RF ablation, heat is used as the energy 

source to ablate heart tissue at the exact origin 

of the defective electrical signals. The electro-

physiologist identifies the location by inducing 

the arrhythmia under controlled circumstances 

in theater.

electrophysiologist the risk of any of these 

complications is negligibly small. 

There is a small risk that the nerve to the 

right side of the diaphragm, can become 

temporarily paralysed during the cryobal-

loon procedure and affect breathing.  

  

FOR THE PROTECTION OF THE  
PATIENT It is recommended that a pa-

tient should consider the following before 

he/she allows an AF ablation to  

be performed on him/her: 

• It is preferrable (but not imperative) that 

the cardiologist who will perform your 

ablation, underwent training as an electro-

physiologist for at least two to three years 

at a well-known accredited academic 

university abroad. This training is not 

available in sufficient volumes in South 

Africa currently.

• Make sure that the heart unit handles high 

volumes of these procedures – that would 

be at least 50-100 AF ablations per year 

– with high success rates and low compli-

cation rates that would be internationally 

acceptable. 

It is the right of the patient to ask the 

doctor to provide him/her with the above 

information, or to explain it. 

WHY ATRIAL FIBRILLATION MUST 
BE TREATED 
The treatment of AF is of utmost impor-

tance, because in cases where the irregu-

lar rhythm continues on a permanent basis 

in rapid and uncontrolled fashion (known 

as persistent AF), it could lead to heart 

failure. Even more important is that the 

permanent irregular heart rhythm can lead 

to the blood in the left receiving chamber 

flowing more slowly and turbulently, and 

therefore also clotting more easily. These 

clots can land up in the brain, get stuck 

and cause a stroke. 

CONDUCTIVE TISSUE
NORMAL CONDUCTION 
DEFECTIVE CONDUCTION

   If atrial fibrillation is not treated with 

medication (including anti-coagulants) and/

or ablation, people with this irregular heart 

rhythm have a five to ten fold increased risk 

of stroke. 

   It is therefore important that arrhythmia 

should be treated, but even more important 

is that the patient should use appropriate an-

ti-coagulation to reduce the risk of a stroke. 

Aspirin is not sufficient, and patients need 

medicines such as Warfarin, or one of the 

newer generation anti-coagulants (NOAC’s) 

such as Dabigatran (Pradaxa), especially if 

the risk of stroke is increased by additional 

factors such as high blood pressure, diabe-

tes, heart failure, a previous stroke and > age 

exceeding 65 years.



These devices are implanted to improve the 

quality of life of people with life-threatening 

arrhythmias – and pump dysfunction, and in 

many cases may prove to be lifesaving. 

  A pacemaker regulates the rhythm and rate of 

a slow heartbeat. An implantable cardioverter 

defribillator (ICD)  is a device that literally 

shocks your heart back into action if it starts 

fibrillating. Both a pacemaker and an ICD are 

implanted beneath the skin of the chest just 

below the collarbone. The wires of the device 

are pushed via the large vein, which runs just 

beneath the collarbone, into the right atrium. 

Depending on the type of device, the wires are 

placed in different parts of the heart so that 

the electrical impulses, conducted by the wires, 

will stimulate that particular part of the heart to 

contract. 

Thanks to huge advances in technology, dif-

ferent types of pacemakers are now available, 

and the best type can be chosen for the treat-

ment of particular arrhythmias.

WHO GETS WHICH DEVICE? 
• A single-chamber pacemaker, which stimu-

lates the heart’s conduction tissue just below 

the blocked AV node, can be implanted in 

people with complete heart block.

• If you suffer from sick sinus syndrome or 

from complete heart block, a dual chamber 

pacemaker  could be appropriate. This pace-

maker has two wires inside the heart, which 

stimulate the conduction tissue above the 

AV node, as well as the two ventricles. 

• A bi-ventricular pacemaker can improve the 

quality of life of people with heart failure and 

conduction tissue disturbances. This device 

has three wires, which stimulate the tissue 

above the AV node, as well as the heart 

muscle of each ventricle individually. (See 

illustration on the right)

• An implantable cardiac defibrillator (ICD) 

can save the life of someone with life-threat-

ening ventricular arrhythmia.

• Patients with heart failure and ventricular 

arrhythmias often need a bi-ventricular pace-

maker and an ICD. 

How do
pacemakers and implantable 

defibrillators work?
INTERESTING FACT

 

Dr Gopal placed the latest quadripolar left-

ventricular pacemaker wire (as part of the 

Attain trial) around the left ventricle of a 

patient with advanced drug-resistant heart 

failure. The patient has had complete resolu-

tion of his left ventricular dysfunction. 

FURTHER PROGRESS

It is now also possible to remove pace-

maker wires and systems, which need to 

be removed because of chronic infection 

or malfunction, without cutting open the 

patient’s chest. 

The three wires of the biventricular pace-

maker run via the large vein below the col-

lar bone to the right atrium and also to the 

two ventricles, and can help a patient with 

heart failure.

“The type of arrhythmia 
determines which type of 
pacemaker or defibrillator 
will be used.”

Technological advances have sped up dra-

matically over the years. Devices are getting 

smaller and better, batteries last much longer, 

and heat and cold are used in innovative and 

interesting ways to the benefit of humans. All 

three examples of devices on this page are 

depicted in their true size.  

THE LATEST ECG MONITOR (IMPLANT-
ABLE LOOP RECORDER)
These days a miniscule ECG monitor can be 

injected under the skin of your chest in order 

to measure your heartbeat and heart rhythms 

over days, weeks, or even months. A cardiolo-

gist can monitor a patient who is hundreds of 

kilometres away in real time on his computer 

screen. The latest monitor is as thin as a pencil 

and shorter than a person’s little finger.

THIS IS WHAT THE CRYOBALLOON 
LOOKS LIKE 

The deflated cryoballoon is pushed into the 

left atrium (3-4cm wide), blown up to 2.8cm in 

diameter, and in turn pushed into the open-

ings of the four pulmonary veins. The cold-

ness of the balloon freezes the tissue in a neat 

circle, which then prevents faulty electrical 

impulses from escaping from the pulmonary 

veins  into the heart. 

This is what the latest  
technology looks like

Every 3 seconds, another 
person’s life is changed 
or saved because of new 
technology of pacemakers 
and similar devices.
DID YOU KNOW?  

The world’s smallest pacemaker weighs 

only 17grams and is 40mm x 32mm x 7mm 

in size. It has been specially designed for 

children and small adults. The first pace-

makers were about 4cm long.

1957

The first prototype 

of a battery-driven 

external pacemak-

er. It was designed 

by Earl Bakken, 

the founder of 

Medtronic. 

 

THAT WAS THEN, THIS IS NOW
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8 Oktober 1958 

The first implantable pacemaker is 

implanted in a patient in Sweden. The 

battery was carried in a bag outside of 

the body. 

2014

There are now a 

variety of pacemak-

ers and implant-

able defibrillators 

available. They are 

all very small. Their 

battery life have 

increased expo-

nentially.

This little ECG monitor is 44mm 

long, 6mm wide and 3mm thick. It 

can stay under a person’s skin for 

up to three years, and still send out 

signals.



Most patients need and use a variety of medi-

cation before ablation. This may be medica-

tion to slow down your heart rate, or medica-

tion aimed at making your heart beat more 

regularly or strongly. Many older patients 

probably also use medication to lower their 

blood pressure, or statins to lower their cho-

lesterol levels, and many others are on aspirin 

or Warfarin to thin their blood. 

In many cases – especially in the case  

of children – after an ablation procedure,  

the heart rhythm is regular and the rate of  

the heartbeat follows the normal sinus  

rhythm, and the children no longer need  

any medication.

Even adults, after an ablation procedure, 

or after the implantation of a pacemaker or 

an implantable defibrillator (ICD) sometimes 

no longer need any tablets to normalise heart 

rate. However, chances are slim that you 

could get rid of your blood pressure tablets or 

your cholesterol-lowering medication. 

Your cardiologist will discuss everything 

with you, but it is extremely important that 

your blood pressure should be controlled at a 

level as close as possible to 120/80 -  140/90 

mmHg, and your LDL-cholesterol at 2.5 – 3 

mmol/L. If you have diabetes, your glucose 

and insulin levels also need to be controlled 

accurately. 

ANTI-COAGULANTS  
In the case of AF, most patients need strong 

anti-coagulants even after the procedure, as 

the risk of stroke as a result of blood clotting 

is still high. Take note that if atrial fibrilla-

tion is not treated with medication (includ-

ing strong anti-coagulants) and/or ablation, 

people with this arrhythmia have a five to ten 

fold greater risk of stroke.

It is therefore important that AF should be 

treated – possibly with ablation -  but even 

more important that the patients should use 

a potent anti-coagulant to reduce the risk of 

a stroke. Aspirin is not sufficient, and patients 

need medication such as Warfarin, or some of 

the newer generation anti-coagulants (NO-

AC’s) such as Pradaxa or Xarelto, especially 

if the risk of stroke is increased by additional 

factors such as hypertension, diabetes, heart 

failure, a previous stroke, or if the patient is 

over the age of 65. 

You and your 
medication
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ATRIA
Filling Chambers 

These are the top two chambers of the 

heart

AF
Atrial Fibrillation

in other words the rapid and irregular 

heartbeat that originates in the atria 

AV NODE  
this node is situated between the atria 

and the ventricles and serves as a channel 

through which impulses from the SA node 

are conducted, and somewhat slowed. The 

impulses are then conducted along the 

conduction bundles to the two ventricles

BRADYCARDIA
this means that the heart is beating too 

slowly, usually less than 60bpm 

FIBRILLATION  
when the heart is beating too rapidly and 

irregularly 

SA NODE 
the sino-atrial node controls the rhythm of 

the heart and is the natural pacemaker of 

the heart. The SA node is situated in the 

right atrium. Normal sinus rhythm is 60 – 

100 beats per minute 

SUPRA
above 

TACHYCARDIA  
this means the heart is beating too rapidly, 

in other words in excess of a 100 beats 

per minute. This rapid heartbeat can be 

regular or irregular. 

VENTRICLES 
Pumping Chambers. 

These are the two bottom chambers of the 

heart which pump the blood to the body 

and to the lungs.

WHAT DO THE 
MEDICAL TERMS 
MEAN?

Most patients feel better immediately after 

a catheter ablation (or a series of ablations 

in some cases) and the fear of sudden 

heart failure reduces after the implantation 

of a pacemaker and/or a defibrillator.  
 

Many patients changed, in front of Dr Go-

pal’s eyes, from people who could hardly 

walk a few steps without feeling faint 

to people who could take part in sport 

enthusiastically. There are many examples, 

and you can read more about them in this 

booklet, or meet them on www.capetown-

afcentre.co.za. 

“Enjoy your improved quality of life. 

Take your medication as prescribed, trust 

in the technology of your pacemaker or 

ICD, and do what you feel capable of do-

ing. Live the best life you can. Don’t over-

think things. Life is too precious to live in 

fear,” Dr Gopal advises. 

WHEN SHOULD YOU SEE YOUR 
DOCTOR AGAIN? 

Visit your GP on a regular basis so that 

he can watch your progress, and where 

necessary, help to control your blood 

cholesterol levels, your type-2 diabetes, 

your blood coagulation or any other health 

problem, as effectively as possible.   
 

Red flag! 
DO NOT IGNORE THE DANGER 
SIGNS
Visit your cardiologist according to the 

follow-up examinations that he recom-

mends, but go earlier if you experience 

any of the following symptoms or signs: 

• Chest pain or angina, or a feeling of great 

pressure on your chest

• Heart palpitations that make you feel 

dizzy or faint.

After the 
procedure…
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OUR ADVICE: TAKE 5

1 Make a list of your daily chronic medica-

tion

2 Know your tablets – know which one is 

for blood pressure, etc.

3 Take your medication exactly as it is 

prescribed, even if you’re feeling well and 

strong and you feel that you don’t need 

it. Your blood pressure is only under 

control as long as you take your tablets 

regularly. The same goes for your choles-

terol and your diabetes medication. 

4 If you are on Warfarin, you need to have 

the clotting level (INR) of your blood 

tested regularly, at least once a month. 

Every minute that your INR is not within 

the range, your chance of a stroke is 

increased. Also remember that certain 

green leafy vegetables and medicines 

such as Procydin, St Johns Wort, Ginseng 

and others can influence the efficacy 

of Warfarin. You must therefore either 

take the supplements/herbal medicines 

regularly or not at all, which might be the 

best. Ask your cardiologist about the use 

of newer types of anti-coagulants such as 

Pradaxa or Xarelto. Remember aspirin is 

too weak to give much protection in the 

case of stroke risk.  

5 Get enough sleep and do things which 

you enjoy.



NOTES
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SA

AV

LA

LV

RV

RA



The Cape Town AF Centre is situated in the heart unit of Mediclinic Panorama 

Rothschilds Boulevard, Panorama

 

www.capetownafcentre.co.za

CONTACT US FOR MORE INFORMATION: 

Tel: (021) 911 0731/3  •  Fax: (021) 911 0661 

Email: rrgopal@telkomsa.net

Professor Christiaan Barnard, heart 
transplant pioneer, once said  

“the heart is but a pump”. 

We say, the heart is quite a complicated 
pump and it can only function properly  

if it contracts at the correct and  
regular rate and rhythm.

http://www.capetownafcentre.co.za
mailto:rrgopal@telkomsa.net

