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Note to the reader

This is not a medical book and is not intended to replace 
advice from your doctor. Consult your pharmacist or doctor 
if you believe you have any of the symptoms described, and 
if you think you might need medical help.
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Introduction

When I was 12 years old, I was admitted to hospital with 
appendicitis. In those days, after the operation you stayed in 
hospital for a few days and, as I recuperated, I found I was 
fascinated with what the doctors and nurses were doing. By 
the time I was discharged, my decision was made – I wanted 
to be a doctor. Three years later, when careers advice was 
being handed out, I steadfastly refused to discuss anything 
else. I knew what I wanted to do and, like any self-respecting 
15 year old, I knew much better than the adults around me! 
Finally, my headmistress called a meeting with my parents. 
She was concerned I was making a mistake. She told them I 
was a linguist, not a scientist, and that if, jointly, they could 
persuade me to rethink, I would have a very bright career 
ahead of me. Thank goodness they failed! I am lucky to love 
my job, all aspects of it, although I do have to concede that 
my teachers may have had a point as my working week today 
involves more time talking and writing about medical issues 
than it does actually practising them. In fact, when I wrote 
my first book in 2007, I dedicated it to my German teacher 
who I still see every year.

So what happened, and how did I get to where I am today? 
Well, fast forward a few years and I qualified in medicine 
at Charing Cross and Westminster Medical School. I still 
remember the day that I called home and simply said ‘It’s Dr 
Harper speaking’. I felt on top of the world. To this day every 
time I drive into London (which is very often!), I look right at 
the Charing Cross hospital in Fulham with fond memor ies. 
After I qualified I spent a number of years working in various 
medical specialties and took post-graduate exams to become 
a member of the Royal College of Physicians. I then spent 
some time working in Australia. They have a wonderful 
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medical system, but it is not free for all as it is here in the UK, 
and, for the first time, I started to appreciate the real cost of 
treatment and just how wonderful our NHS is. I often say 
that the NHS is ‘like your Mum’ – she may not be perfect, 
but she has your best interests at heart and, one thing is for 
sure, you will miss her when she is gone. I hope that day 
never comes, but I do believe we all have a responsibility to 
look after her.

I have a responsibility as an individual, as a mother and as 
a doctor and broadcaster, to make sure that my family, my 
patients, my viewers and my readers are in the best position 
possible to understand any medical problems they have, and 
know what they can do to help themselves, which is one of 
the reasons I wanted to write this series of books – I hope you 
find them helpful.

For the last few years, I have been working as a doctor 
in the media alongside my clinical practice. I started by 
answering medical queries on a consumer health website, 
which lead to me being asked to write for various magazines 
and, ultimately, appear on television and radio. In 2013, we 
celebrated our one hundredth episode of Embarrassing Bodies. 
There have been several more episodes since, and I hope 
there will be more to come. I am now one of the regular 
doctors on ITV’s This Morning and do a weekly Health Hour 
phone-in on LBC radio. My media work has shown me time 
and time again that people often leave the consulting room 
with unanswered questions. Maybe you forgot to ask, or 
maybe there simply wasn’t enough time, and I guess that is 
the other reason for the Dr Dawn Guides. My aim for these 
books is to address all those unanswered questions.

In 2014, I lost a dear medical school friend to heart disease. 
Apart from the fact he was a middle-aged man, he had no 
risk factors. He had never smoked, and was slim and fit. In 
fact, he was training for a triathlon when he collapsed and 
was admitted to an intensive care unit that he had previously 
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worked on. A week later his colleagues and family had to 
make the awful decision to turn off the life support machine. 
He has left a wife without a husband, and two children 
without a dad. It’s a story that we hear less often than we 
did 20 years ago, but it’s a story that no one wants to hear. 
Sadly, heart disease is still the biggest killer in the UK and 
my friend’s tragic story is one of the many reasons I wanted 
to write this book. My aim is to help you identify any risk 
factors in you, or your loved ones, and put you in the best 
place to understand your condition, to know what to ask 
your doctor and to know what you can do to help yourself.
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1
Anatomy of the 

cardiovascular system

The cardiovascular system is made up of the heart and a 
staggering 100,000 kilometres of blood vessels. The heart is 
the most important muscle in the body – without it we die. 
The heart contracts over 100,000 times a day, pumping over 
7,000 litres of blood around our bodies. In fact, the work that 
the heart does every day is equivalent to lifting a kilogram 
weight to twice the height of Mount Everest – and it does all 
that without any conscious effort on our part. If you could 
buy a pump like that you would have value for money – 
whatever you paid for it! So, let’s take a closer look at the 
anatomy of our cardiovascular system (see Figure 1).
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Figure 1 The cardiovascular system
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The heart

The heart is basically a four-chambered muscular pump, 
which sits to the left side of the chest so that about two-
thirds is on the left and one-third to the right of the midline 
of the chest. Very rarely, babies are born with the heart on 
the right side of the chest. This is called dextrocardia and, 
if it occurs on its own with no other cardiac malformations, 
it is possible to go through life and never know or for it only 
to be detected if a doctor is examining your chest and finds 
that the main pulsation of the heart (the apex beat) is felt on 
the right and not the left side of the chest.

The four chambers of the heart are two atria and two 
ventricles. Blood is received into the atria and then passed 
through valves into the ventricles to be pumped around the 
body. The left atrium receives blood from the lungs. This 
blood is loaded with oxygen and is called oxygenated blood. 
Once the atrium is full it contracts to push blood through 
the mitral valve into the left ventricle. The left ventricle is 
relaxed at this stage to allow the chamber to fill – this is 
called diastole. When the left ventricle is full it contracts, 
pumping blood out into the aorta and round the body to all 
the organs of the body except the lungs. This is called systole 
and the left side of the heart is part of what we call the sys-
temic circulation.

The right side of the heart is part of the pulmonary circu-
lation and is responsible for receiving blood from the body 
after the oxygen has been used and the waste products col-
lected. The right atrium receives deoxygenated blood from 
around the body during diastole. This is then passed into 
the right ventricle through the tricuspid valve. Once full, the 
right ventricle contracts during systole to pass deoxygenated 
blood into the pulmonary artery and into the lungs.



Anatomy of the cardiovascular system 3

The aorta

The aorta is the largest artery in the body. It begins at the 
top of the left ventricle and arches up into the chest before 
descending down through the muscular diaphragm, which 
divides the chest and the abdomen and into the lower 
abdomen. It is 2 cm wide and, in total, it is about 30 cm long. 
A normal aorta can be felt pulsating in the abdomen in slim 
people. If the aorta is more than 5.5 cm wide, this is called 
an aortic aneurysm and may require surgery as it could 
be at risk of bursting (see Chapter 11). Like all arteries, the 
wall of the aorta has several layers. The inside layer is called 
the intima; the middle layer, which consists of muscle and 
elastic fibres and gives arteries the elasticity to contract and 
expand with each heart beat, is called the media; and the 
outer layer is called the adventitia.

Arteries

Arteries are the blood vessels that carry blood from the heart 
to the organs of the body. Just like the aorta, arteries all have 
three layers – wall, muscle and elastic fibres – to allow them 
to stretch and contract as the blood pumps through them. 
The coronary arteries that supply blood to the muscle of 
the heart are the first to come off the aorta as it arches up 
through the chest and, after this, various arteries branch 
off to supply blood to the other organs of the body. Often 
these are named after the organs they supply, so the bra-
chiocephalic artery supplies blood to the brachial (arm) and 
cephalic (head) regions, the renal artery carries blood to the 
kidneys, the ovarian artery to the ovaries and so on. The 
bottom of the aorta splits into the two iliac arteries, which 
supply blood to the pelvis and legs.
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Arterioles

Arterioles are small blood vessels that branch off from the 
end of the arteries. They form a huge network and have 
thinner muscular walls than arteries as they are further away 
from the heart and, therefore, under less pressure. They 
connect to capillaries.

Capillaries

Capillaries are the smallest and thinnest blood vessels in the 
body. They connect to arterioles on one end and venules at 
the other but, in between, they form a mass of vessels like 
tiny spaghetti. They filter through the tissues and lie intri-
cately entwined with the tissues. This network of capillaries 
is known as the capillary bed. The huge surface area of the 
capillaries, and their very thin walls, means that oxygen 
can diffuse out of the capillaries into the tissues, and waste 
product can be absorbed and transported, via venules and 
veins, back to the heart. There are small bands of muscle at 
the arteriole end of the capillaries that can be automatically 
contracted or relaxed to allow more blood to be directed to 
the areas that need it. So, for example, after you have eaten, 
the sphincters around the capillaries supplying the gut will 
relax, allowing blood to be diverted to the gut, whereas, if 
you are exercising, the sphincters around the capillaries sup-
plying blood to your limbs will relax.

Venules

Venules are small blood vessels that connect to the larger 
veins. They receive deoxygenated blood that is now under 
low pressure. For this reason, the walls of venules are thinner 
than those of arterioles.
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Veins

Veins are larger than venules but are similarly thin walled as 
they only have to deal with blood under low pressure. Just 
as arteries have names referring to the organs they supply, 
veins are often named after the organs from which they 
collect blood. So, the femoral vein drains blood from the 
leg (femur), the testicular vein from the testicles, and so on. 
Ultimately, veins in the systemic circulation drain into the 
inferior vena cava, which is the main vein delivering blood 
to the right atrium. Veins in the pulmonary circulation ulti-
mately drain into the pulmonary vein and, from there, into 
the left atrium. Larger veins have valves in them to prevent 
the low pressure blood from flowing the wrong way due to 
the effects of gravity. If these valves are damaged, then there 
is a back flow of blood that can cause varicose veins (see 
Chapter 12).

Coronary circulation and hepatic portal circulation

There are two exceptions to this pattern of blood flow that 
have their own special design – the coronary circulation and 
the hepatic portal circulation.

The coronary circulation

The coronary arteries branch off the aorta and deliver highly 
oxygenated blood straight to the heart muscle. The left and 
right coronary arteries supply blood to the left and right sides 
of the heart, and they drain into a sinus on the back of the 
heart called the coronary sinus. This then drains directly into 
the inferior vena cava.

The hepatic portal circulation

The veins from the stomach and gut behave slightly differ-
ently to other veins. Instead of delivering blood directly back 
to the heart, they divert blood, via the hepatic portal vein, 



6 Anatomy of the cardiovascular system

through the liver. This means that blood rich in nutrients 
absorbed from the food we have eaten is directed through 
the liver so that the liver can use the nutrients and products 
of digestion and remove any toxins before delivering blood 
back to the heart via the inferior vena cava.

Functions of the cardiovascular system

The cardiovascular system has several functions.

Transportation A vital role of the cardiovascular system is 
to deliver oxygenated blood and nutrients to the organs of 
the body, and to remove waste products and carbon dioxide 
ready for excretion.

Thermoregulation Blood vessels have the capacity to dilate 
and constrict. This means that the cardiovascular system can 
redirect blood to maintain a normal body temperature. In cold 
temperatures, the superficial vessels constrict to retain heat, 
while in hot environments blood is redirected to the skin to 
allow our bodies to lose heat. This is why we notice our veins 
are dilated when we are hot, but our extremities might look 
a bit blue when we are very cold. Thermoregulation is vital 
for life. A 70 kg man running at 15 km/hour will use around 
1,100 calories an hour. Without efficient cooling systems in 
place, this would generate enough heat to raise the body 
temperature to a fatal 41.5 °C in under one hour!

Protection The blood flowing through our arteries and 
veins is made up of plasma and cells. Plasma accounts for 
just over half of the blood volume and is basically the liquid 
portion of the blood. It is mostly water, but it also contains 
proteins to help maintain fluid balance and antibodies to 
fight infection. The cells contained in plasma include red 
cells that help transport oxygen and remove carbon dioxide, 
platelets that play a role in blood clotting and white cells that 
also play a role in fighting infection.
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Blood pressure regulation The cardiovascular system can 
alter blood pressure in a number of ways (see Chapter 4).

Haemostasis Haemostasis refers to the ability to form scabs. 
When the skin is breached with a cut, messages immediately 
go to the brain to direct blood to the area to deliver platelets 
to help form a scab. Platelets are usually just circulating and 
are not active, but as soon as they leak into a wound they 
activate and become sticky, thereby forming a scab. Without 
this process, even the smallest wound would mean we would 
haemorrhage to death.
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medical system, but it is not free for all as it is here in the UK, 
and, for the first time, I started to appreciate the real cost of 
treatment and just how wonderful our NHS is. I often say 
that the NHS is ‘like your Mum’ – she may not be perfect, 
but she has your best interests at heart and, one thing is for 
sure, you will miss her when she is gone. I hope that day 
never comes, but I do believe we all have a responsibility to 
look after her.

I have a responsibility as an individual, as a mother and as 
a doctor and broadcaster, to make sure that my family, my 
patients, my viewers and my readers are in the best position 
possible to understand any medical problems they have, and 
know what they can do to help themselves, which is one of 
the reasons I wanted to write this series of books – I hope you 
find them helpful.

For the last few years, I have been working as a doctor 
in the media alongside my clinical practice. I started by 
answering medical queries on a consumer health website, 
which lead to me being asked to write for various magazines 
and, ultimately, appear on television and radio. In 2013, we 
celebrated our one hundredth episode of Embarrassing Bodies. 
There have been several more episodes since, and I hope 
there will be more to come. I am now one of the regular 
doctors on ITV’s This Morning and do a weekly Health Hour 
phone-in on LBC radio. My media work has shown me time 
and time again that people often leave the consulting room 
with unanswered questions. Maybe you forgot to ask, or 
maybe there simply wasn’t enough time, and I guess that is 
the other reason for the Dr Dawn Guides. My aim for these 
books is to address all those unanswered questions.

In 2014, I lost a dear medical school friend to heart disease. 
Apart from the fact he was a middle-aged man, he had no 
risk factors. He had never smoked, and was slim and fit. In 
fact, he was training for a triathlon when he collapsed and 
was admitted to an intensive care unit that he had previously 


