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What causes cancer? Who is at risk? Can cancers be prevented or cured? Cancer is a worrying
and mysterious disease to most people, but many types of cancer are curable or preventable. In
Cancer Explained, Professor Fred Stephens, an experienced and distinguished oncologist,
explains cancer in clear, understandable language, dispelling myths and misconceptions. He
discusses the various treatments for cancer and gives up-to-date information about how to
minimize the risks.

About the AuthorCaroline Arlen spent two years traveling throughout the country interviewing
people who worked in and around the mines. Glimpsing into their lives, Arlen found a breed of
individuals who never thought of themselves as heroes or deserving of any special attention. But
Arlen knows a good story when she hears it as a result of her experience working for such
prestigious magazines as Time, Sports Illustrated and U.S. News & World Report.
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Alfred Hospital and Sydney Hospital.Richard Fox, MB, BSc (med), PhD, FRACP, is the Director
of Research at St Vincent’s Hospital, the University of Melbourne, former Professor and Director
of Clinical Haematology and Medical Oncology at the Royal Melbourne Hospital, and Vice
President of the Cancer Council Victoria.All rights reserved. No part of this book may be
reproduced or transmitted by any person or entity, including internet search engines or retailers,
in any form or by any means, electronic or mechanical, including printing, photocopying (except
under the statutory exceptions provisions of the Australian Copyright Act 1968), recording,
scanning or by any information storage and retrieval system without the prior written permission
of Random House Australia. Any unauthorised distribution or use of this text may be a direct
infringement of the author’s and publisher’s rights and those responsible may be liable in law
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House Australia Pty LtdLevel 3, 100 Pacific Highway, North Sydney, NSW 2060First published
by Wakefield Press in 1997This second edition published by Ebury Press in 2008Copyright ©
Fred Stephens and Richard Fox 2008The moral rights of the authors have been asserted.All
rights reserved. No part of this book may be reproduced or transmitted by any person or entity,
including internet search engines or retailers, in any form or by any means, electronic or
mechanical, including photocopying (except under the statutory exceptions provisions of the
Australian Copyright Act 1968), recording, scanning or by any information storage and retrieval
system without the prior written permission of Random House Australia.Addresses for
companies within the Random House Group can be found at .National Library of
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Treatment – Popular works. Cancer – Treatment – Technological innovations. Cancer –
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Questions commonly asked about cancerWhat is cancer?Types of cancerAre all tumours
malignant?Is cancer always dangerous?How common is cancer?What causes cancer?Who is
at risk?Is cancer contagious?Does heredity play a part?Does age play a part?Are some people
more likely to develop cancer than others?Does gender play a part?Does diet play a part?Fat
and breast cancerFat and bowel cancerFat and prostate cancerFibre and bowel cancerOther
dietary factorsDoes race play a part?Does geographical location play a part?Does environment
play a part?Does occupation play a part?Do habits and lifestyle play a part?Do psychological



factors, stress or emotion play a part?Can cancer be prevented?Section 2: Presentation, tests
and treatments for cancerWhat are the symptoms of cancer?Local symptomsGeneral
symptomsSymptoms of secondary (metastatic) cancerSigns of cancerWhich tests help in
detecting cancer?Common screening testsOrgan imaging testsEndoscopic
examinationsFlexible scopesBlood and serum testsBiopsyCan cancer be cured?What
treatments are available?Cancer preventionSurgeryRadiotherapyChemotherapySimultaneous
chemo/radiotherapyOther important treatmentsHormone therapyImmunotherapyMonoclonal
antibodiesSmall-molecule target inhibitorsSome treatments under studyHeat therapyLaser
surgeryCryosurgeryPhotodynamic therapyAnti-angiogenesisGeneral healthcare in patients with
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systemCancer of the oesophagusCancer of the stomachCancer of the liverCancer of the gall
bladder and bile ductsCancer of the pancreasCancer of the small intestineCancer of the large
bowelCancer of the anusCancers of the head and neckCancers of the lipsCancers of the floor of
the mouth (under the tongue), anterior two-thirds of the tongue and buccal mucosa (inside the
cheek)Cancers in the posterior third of the tongue, tonsillar region and pharynxCancers of the
post-nasal space (back of the nose)Cancer of the larynxSalivary-gland cancersCancer of the
thyroid glandCancers of the female sexual organsCancer of the uterusCancer of the
ovaryCancer of the vulvaCancer of the male sexual organsCancer of the testisCancer of the
prostateCancers of the bladder and kidneysBladder cancerCancers of the kidneyCancers of the
brainSymptoms and signsInvestigationsTreatmentThe leukaemias and lymphomasThe
leukaemiasThe lymphomasSoft-tissue sarcomasClassification-pathological typesMalignant
tumours of bone and cartilageOsteosarcomaOsteoclastoma (central giant cell tumour of
bone)Ewing’s tumourMultiple myelomaChondrosarcomaMetastatic (secondary) cancerSection
4: Where do we go from here?The futurePreventionDiet and changes in lifestyleOpen-
mindedness towards ‘alternative’ and naturopathic practicesImproved environmental and
industrial laws and practicesImproved cancer screeningEarly detection and treatment: improved
diagnostic techniquesImproved agents and more effective use of chemotherapyImprovements in
radiotherapyHeat therapy and cryosurgeryImmunotherapyGenetic engineeringTargeted small-
molecule signal inhibitorsImproved palliative careHope for the
futureGlossaryAcknowledgementsIndex of Searchable TermsForeword to First EditionAt long
last we have a comprehensive, readable and understandable book on cancer, a book that does
not scare but puts the entire topic in its true perspective. Cancer Explained helps remove much
of the mystique, horror and hopelessness that many people associate with cancer. This book is



filled with page after page of good cheer, as we see countless ways in which everyone can take
steps – usually simple ones – to help prevent the disease from striking. That is marvellous news
in itself. Although most of these steps have been known for years, they are brought together in
Cancer Explained in an easily followed way. Then we are gently walked through the various
forms of cancer, the signs and symptoms which should alert us and the steps the doctor will take
in diagnosis and treatment. Finally there are simple explanations of the litany of cancer-related
words.Cancer Explained is filled with common sense, empathy and hard-hitting facts, all
wrapped up in words that anyone can follow and understand. Western medicine still offers the
most important options in dealing with cancer. But the book shows an appreciation of the
enormous range of ‘alternative’ methods of prevention and treatment. Many accepted forms of
Western medicine are based on naturally occurring products. Fred Stephens acknowledges the
proliferating data on fibre, isoflavinoids and phytoestrogens, and their value in prevention – a
reason why cancer is so rare in countries where legumes and other high-fibre, low-fat foods are
part of the everyday diet. There are lessons to be learned from all parts of the globe.Fred
Stephens has a long and distinguished association with cancer and education, at the University
of Sydney, Sydney Hospital and the Royal Prince Alfred Hospital. For many years he educated,
advised and treated vast numbers of students and patients. All have benefited from his
experience and, just as importantly, from his understanding and empathy for his fellow human
beings.I am intrigued by this fine book and recommend it to medical people as well as everyone
out there. Reading it will help you better understand all aspects of the second-largest killer in our
community. And it will help you save lives, most importantly your own, or that of family or
friends.Read this book, and tell your friends to read it also. I am certainly recommending it to my
media audience.Dr James Wright, AM, MB, BS, FRACGPForeword to Second EditionCancer
control is a fast-moving field, and it is pleasing that this useful cancer reference book for the
general public has been updated. The changes reflect our better understanding of this common
and misunderstood disease, and the advances in diagnosis and treatment that have occurred
over the last decade.Books cannot take the place of personal discussions with a healthcare
team, nor can they cover all aspects of cancer control in depth. However, this book will help the
general public, particularly the cancer patient and his or her family, to understand the issues and
the words that they will come across in the course of the cancer journey. Cancer is increasingly a
preventable and curable disease, and a cancer diagnosis should no longer be the cause of fear
that it once was. Knowledge helps dispel fear, and this book will assist people in asking the
questions to which they need answers.Professor Ian Frazer, MB, ChB (Ed), MD
(Melbourne),FRCPA, MRCP, Australian of the Year, 2006Comments of the former Chairman of
the NSW Cancer CouncilSurgical oncologist Professor Fred Stephens and medical oncologist
Professor Richard Fox have provided one of the best and most comprehensive guides to all
aspects of cancer for anyone with an interest and involvement in this now very common medical
problem. Cancer Explained covers all the general information needed to understand how cancer
develops, why it is sometimes able to spread within the body and become fatal, and how it is



managed and most often cured. For those with a specific cancer problem the second half of the
book provides detailed information on the diagnosis and management of most common
cancers.Written in an easy-to-read style, the book provides an essential overview of current
information on cancer and a valuable reference for those who develop cancer. The authors
stress the curability of most cancers with modern multidisciplinary management and provide
valuable advice on prevention, early diagnosis and current therapies.The second edition
expands and brings up to date what was, in the first edition, a comprehensive source of
information on cancer for the general community.Emeritus Professor William McCarthy, AM,
MB,BS (Sydney), M Ed (Illinois)Preface to First EditionsMy intention in writing this book has
been to answer the questions that patients and friends ask me about cancer. It is intended to
help not only cancer patients, or friends and family of cancer patients, but also nurses and
paramedical personnel. The book should also help medical practitioners to answer patients’
questions and perhaps give them a broader understanding of the various aspects of
cancer.Section 1 will be of interest to all people concerned about cancer. It describes what
cancer means, what is known about its causes, who is at risk and how it might be
prevented.Section 2 describes the general and local features of cancer, test procedures, special
investigations that might be helpful and what the patient might expect in having these
investigations carried out. It also outlines the different forms of treatment that are
available.Section 3 deals with specific types of cancer in different parts of the body. Readers
may wish to read only that part which is of particular concern to them.Section 4 is a short review
of possible new challenges and likely advances in cancer treatment in the future.A glossary and
an index provide, respectively, definitions of all medical terminology used and a cross-reference
to all sections. I hope that this book will not only give the lay reader a better understanding of the
problems of cancer but also help all who care for people with cancer. It is only by promoting a
better understanding of the clinical realities and the therapeutic possibilities of cancer that the
social and emotional needs of patients and those who love and care for them will be
met.Professor Fred StephensPreface to Second EditionsThis second edition of Cancer
Explained updates the original version written ten years ago. It explains the present
understanding, features, investigations, treatments and likely outcomes in cancer treatment
today and describes significant advances both in current practice and practices under study. For
anything but the most simple and uncomplicated cancers, cancer doctors now need to work in
multidisciplinary teams often specialising in only one or two tumour types. This allows them to
develop and maintain the sophisticated skills needed for today’s therapies as well as future roles
in cancer care.The authors wish to acknowledge the inspiration given to them by the dedicated
work of many colleagues and friends in the medical and nursing professions as well as the
research, secretarial and administrative fields, both in Australia and overseas. Many of these
people have been the unsung contributors to current success stories in the care of people with
cancer. Such exciting advances include the change in outlook for patients with melanoma: in our
student days it was a disease with about a 50% mortality rate. Now this is less than 10% in



Australian clinics.Similarly the outlooks for acute leukaemia in children, acute myeloid leukaemia
in adults, advanced testicular cancer in young men, chorionic carcinoma in women of child-
bearing age, Hodgkin (also known as Hodgkin’s) and other lymphomas in young adults have all
changed. From being considered virtually incurable, these have become almost always curable
cancers.Most once-standard mutilating surgical procedures, such as amputation of a limb, total
removal of a breast or radical surgery to the head and neck, can now be avoided by multi-
modality management in combined specialist clinics, with at least equally satisfactory curative
results. This reflects the integration of minimalist surgery with radiotherapy and
chemotherapy.Anti-smoking campaigns and other public-health measures have resulted in
reduced numbers of people dying from smoking-and asbestos-related cancers.Early detection
measures have resulted in reduced numbers dying from advanced breast cancer, cervical
cancer, bowel cancer, prostate cancer and stomach cancer.Preventive measures are now well
established for many cancers, and this information is readily available to individuals, families and
their communities. Cancer of the cervix in women will shortly be a largely preventable disease,
thanks to the work of 2005 Australian of the Year Professor Ian Frazer in developing preventive
vaccines.Integrated treatment centres, more effective anti-cancer drugs, targeted biologics,
more effective radiotherapeutic procedures and remarkable improvements in plastic and
reconstructive surgery have all improved the outlook for most individuals and the community at
large.Finally, for those not as yet able to be cured, improvements in palliative care are now more
readily available to make their lives more worthwhile and more comfortable.Professor Fred
Stephens and Professor Richard Fox1Questions commonly asked about cancerWHAT IS
CANCER?The word ‘cancer’ is a Latin word meaning ‘crab’. The condition was called cancer in
ancient times because an advanced cancer was thought to resemble a crab with claws reaching
out into surrounding tissues. A cancer, or malignant growth, is now known to be a continuous,
purposeless, unwanted, uncontrolled and damaging growth of cells. Cancers are also referred to
as ‘tumours’, but this word just means a lump, so it can also refer to non-malignant
growths.Although most normal body tissues contain cells that have the ability to grow or
reproduce, they do so only when there is a need; when the need has been satisfied, the growth
stops. For example, cells in some tissues such as the skin or blood wear out quickly and are
constantly being replaced. Cells reproduce only to meet the immediate needs of the body.
However, in the case of a cancer, cell reproduction continues for no good reason, and excessive
numbers of abnormal cells are produced; there is no ‘switching off’ mechanism. The abnormal
and unwanted cells spread into surrounding tissues, causing damage. The abnormal cancer
cells also tend to invade blood and lymph vessels, where they may travel to other parts of the
body and establish new colonies of growing cells. These colonies are called secondary (or
‘metastatic’) cancers.A cancer is quite different from an infection. An infection is caused when
germs or organisms from outside the body invade body tissues, causing damage. The body’s
defences recognise the germs as foreign material and establish protective measures to destroy
these invading organisms. Invading cancer cells, on the other hand, are abnormal cells that have



developed from the body’s own cells. They are, consequently, often not recognised by the body’s
defences as being foreign and tend to grow and invade without being attacked by this defence
mechanism.A growth of cells that seems to be under some sort of control is called a benign
tumour. Although there is no apparent purpose in the growth, the cells are more mature and
closely resemble the cells of the tissue from which they developed. Once the growth reaches a
certain size, it usually slows down or stops growing any further. All the cells of a benign tumour
stay together as a lump or swelling that is usually confined by a capsule, or lining of fibrous
tissue made from the adjoining tissue. They do not spread to other parts of the body.With
cancer, or malignant growth, on the other hand, the cells look abnormal and less like the cells
from which they developed. As a rule, the more malignant the tumour the more abnormal the
cells appear. The multiplication of cells also continues without control, causing the tumour to get
bigger and bigger. The tumour may then invade surrounding body tissues, increasing the
likelihood of it spreading to other parts of the body and establishing secondary growths.Types of
cancerAlthough all malignant growths are commonly referred to as cancers, the word
‘cancer’ (or ‘carcinoma’) is more correctly applied to a malignant growth of glandular cells, cells
lining a hollow organ or a duct, or cells lining skin surfaces. Cancers of the flat cells lining the
skin and some hollow organs such as the oesophagus (gullet), mouth or throat are called
squamous carcinomas, and cancers of gland cells (more round, ball shaped, or rectangular/
brick shaped) are called adenocarcinomas. A cancer may start in cells lining the mouth, throat,
stomach or bowel, cells lining the ducts of the breast or cells lining the air passages in the lungs,
cells lining the cavity of the uterus or vagina, the kidney or bladder. A cancer may start in any
organ where there are glandular structures, such as the thyroid gland, the prostate gland,
glandular tissue of the breast, the pancreas, the salivary glands and the liver or the
kidneys.Malignant tumours of these glands or lining cells are truly called cancers and are the
most common forms of malignant tumour. However, sometimes cells of other tissues (such as
blood, bone, the brain or muscle) will become malignant (i.e. grow continuously, without purpose
and without control or restraint). Although these are commonly called cancers, they are more
correctly called by other names, as described in Section 3 of this book.ARE ALL TUMOURS
MALIGNANT?The answer is ‘no’. Non-malignant or benign tumours are, in general, much more
common than malignant tumours.IS CANCER ALWAYS DANGEROUS?If a cancer is detected
early, if it is small and has not yet spread to other parts of the body, it can usually be removed
surgically or treated – with radiotherapy and/or chemotherapy – so that it is cured.Cancers are
dangerous when they cause damage and destruction to surrounding tissues and when they
spread to other organs and tissues where they establish secondary cancers (metastases).
These secondary growths damage and interfere with the function of the organ or tissue in which
they are growing. For example, secondary cancers in the liver interfere with the function of the
liver. If secondaries are in the lung, they can block air passages and interfere with breathing,
causing infection or pneumonia. Secondaries in the brain will cause pressure on the brain and
interfere with its function, and secondaries in bones can cause pain and erosion of bone, which



may then collapse or fracture.Most skin cancers (including melanoma) are now detected when
they are small and easily cured. However, it is now recognised that with modern treatment and
early diagnosis, some 55% of all of the more serious internal cancers in patients in developed
countries can be cured. If lung cancer was taken out of the equation – by people stopping
smoking – then the cure rates overall would be well over 60%.HOW COMMON IS CANCER?
Cancer is known to occur in all societies and in all parts of the world. It affects animals as well as
humans. Cancer occurred in ancient as well as in modern times. However, the types of cancer
most prevalent in a community vary with the age, sex and race of those in the community, as well
as its geographical location. These various forms of cancer will reflect the economic and
environmental conditions of the different countries, and in particular their diet and lifestyle.In
Westernised societies cancer is responsible for about 25% of deaths. As lifespan progressively
lengthens, cancer is becoming a more significant cause of death than heart and vascular
disease. The most common cancers in Western developed countries are those of the prostate,
breast, lung and colorectum (large bowel). These account for more than half the known cancer
cases, other than the common skin cancers.The relationship between these cancers and age is
striking. Most people are surprised to know that from the age of 50 to 59 there is a one in 20
chance that an individual will develop a cancer (excluding a simple skin cancer). To go from 60
to 69 the chance is one in ten and from 70 to 79 one in five. Once individuals get over the age of
80, there is a one in three chance that they will develop a cancer.Young people in Western
society, meanwhile, are more at risk from accidents at home or on the road, because cancer is
relatively uncommon in this age group. The rarer cancers in young people are usually of a quite
different type: leukaemias (cancers of the blood cells), lymphomas (cancers of the bone marrow
and lymph nodes), certain sarcomas (bone or soft-tissue cancers) and testicular cancer in
males.WHAT CAUSES CANCER?For generations doctors, researchers, philosophers and
quacks have been trying to find a single cause for all cancers and consequently a single cure.
This is unlikely because cancers are the result of many different causes.Cancer begins when
one or more of the trillions of cells in our bodies breaks free of normal restraints and starts to
divide and multiply in an uncontrolled way. This can happen to almost any kind of cell, especially
those cells that frequently divide to replace worn-out cells, such as skin, glands, stomach-or
bowel-lining cells and blood-forming cells.Cancers are many different diseases and can occur in
virtually every organ. There are quite different causes for these various cancers. Like all animals
and plants we inherit two sets of genes, one from each of our parents. Genes are chains of DNA
(deoxyribonucleic acid) with specific coding sequences in the nucleus of cells. Genes are
responsible for transmitting inherited features from our parents. Genes determine the colour of
our skin and eyes, our height and other obvious body features but also the many different
tissues, organs and cells in the total make-up of our bodies and body functions. Genes are in
two sets of small chains called chromosomes in each cell nucleus. They are also responsible for
cell division and needed for tissue growth and repair. A cancer is formed when there has been a
change in one or more genes (mutation) so that new cells are produced when they are not



needed.Normal cell division is under the control of genes in the nucleus. There are many
different factors that can trigger mutations in the genes (DNA) of cells. It now appears that to
form cancer cells a sequence of several genes in the DNA is mutated. This process may take
many years to occur. These mutations alter the balance of control of cell division or replication.
Other types of genes cause cells to die as a normal process (e.g. those lining the bowel or lung
airways). Loss of activity of these genes due to mutation may lead to cells with a long lifespan,
creating abnormal growth. Other genes in the cancer cell are responsible for tissue invasion and
the ability to travel in the blood or lymph streams and seed elsewhere, rather like the seeds of
weeds caught in the wind and spreading in agarden.Most recent studies suggest that many
cancers may result from a combination of these factors. Cells contain genes (specific DNA
sequences) that ‘switch on’ a self-limiting repair process when a tissue is worn out or injured.
After repair the healing mechanism is ‘switched off’ by other genes. Cancer-causing agents,
such as certain viruses, chemicals or, most commonly, random mutations, may accumulate with
age, causing abnormal cell reproduction. Many of these mutated genes are called oncogenes
and produce abnormal signal proteins that trigger the switch-on mechanism for cell replication.
There is evidence that some people inherit abnormal oncogenes in their genomes, predisposing
them to a greater risk of developing cancer.It is now recognised that in a small proportion of
patients with cancers – particularly breast, bowel and ovarian cancer – the oncogenes may be
transmitted through families. Individuals in such families are at greater risk for the development
of these cancers.There is a wide range of potential causes of the various cancers, although in
many individuals a specific cause may not be identified. Tobacco smoking is a major cause and
is responsible for an increased incidence of cancers of the lung, mouth, throat and larynx, as
well as cancers of the oesophagus, stomach, pancreas, kidney, bladder and even the
breast.Excessive exposure to ultraviolet light from the sun is responsible for an increased
incidence of skin cancers in fair-skinned people who live in regions closer to the equator.
Reflecting this, Australia has the highest incidence of skin cancers in the world. Certain lifestyle
factors appear to be related to the development of colorectal, prostate and breast cancer. These
include a Western-style diet (high animal fat, low fibre) as well as a more sedentary
lifestyle.Some industrial irritants and chemical carcinogens (cancer-causing substances) cause
different types of cancers. The first cancer found in Western countries to be caused by a
chemical agent was cancer of the scrotum, which commonly developed in chimney sweeps in
Britain in the eighteenth century. The cause was found to be soot, which collected in the scrotal
area of those industrial workers. Later, certain dyes used by German workers in chemical
factories and excreted in the urine were found to be associated with an increased incidence of
bladder cancer. People using phosphorus to paint luminous dials on clocks and watches were
also found to have a high incidence of bone cancer. The phosphorus was absorbed due to the
workers’ habit of licking the tips of their small phosphorus paintbrushes. These types of cancer
are not seen today because of improved working conditions. A number of chemical agents
cause cancer in experimental animals. Similar agents are present in tobacco tars and products



of the petroleum industry and other chemical industries. Asbestos exposure is associated with
the development of malignant mesothelioma, a quite rare cancer of the lining of the lung or the
abdominal cavity.Viruses have been studied as a possible cause for human cancer, based on
evidence that certain ones cause cancers in animals and that, in humans, warts are known to be
caused by a virus. (A wart is a benign tumour.) However, apart from a few exceptions, there is no
clear evidence that common viruses are responsible for cancer in humans.The exceptions
include a certain cancer in the back of the nose and upper throat, most common in Chinese
people who live in or near the Guangdong province of China near Hong Kong. In these people
there is a high incidence of infection with the Epstein-Barr virus, which may play a part in
developing this cancer. The Epstein-Barr virus, which is associated with infectious
mononucleosis (glandular fever), may also be linked to the development of some lymphomas,
especially a highly malignant form of lymphoma described as Burkitt’s lymphoma, which occurs
in children, particularly in Africa and New Guinea.A virus responsible for hepatitis C is a risk
factor for the development of hepatocellular carcinoma (hepatoma), a primary liver cancer. This
is a common cancer in South East Asia.The human papilloma virus is responsible for the
development of cancer of the entrance of the uterus (cervical cancer), as well as cancer of the
penis. The virus is commonly transmitted sexually.Although rarely seen today, people with AIDS
(acquired immune deficiency syndrome) were at greater risk for Kaposi’s sarcoma, which was a
malignant transformation of small blood vessels in the skin and gastrointestinal tract.In India and
New Guinea, where betel-nut or tobacco leaf is chewed, there is a dramatic increase in the
incidence of cancer of the mouth and pharynx. This appears to be due to a direct carcinogenic
effect of the betel-nut or tobacco leaf on the lining cells of the mouth.However, for the majority of
individuals with a cancer there is often no known cause, apart from age, Western lifestyle and
diet. For instance, approximately 100 years ago cancer of the stomach (gastric cancer) was
much more common than it is today. Since the introduction of both commercial and domestic
refrigeration with improved food-handling habits and less use of preservatives in food, the
incidence of gastric cancer has gone down significantly. An exception to this is in Japan and
some eastern countries where there are different food habits and a different diet. By comparison,
the risk for bowel cancer has gone up with the modern Western diet.It is also a common
observation that pre-existing abnormalities in tissue are more likely to develop malignant cells
than normal tissues. Such abnormal tissues include congenitally abnormal tissues, chronically
irritated tissues, chronically wasted or worn out (atrophic) tissues, chronically inflamed or
severely scarred tissues or tissues with one or more surface sores (ulcers). Pre-existing benign
tumours such as lumps under the surface lining of the skin or mouth, or lumps projecting from
such a surface (polyps or papillomas), also have an increased chance of malignant
change.WHO IS AT RISK?The single greatest factor for the risk of developing cancer is age, as
described earlier. The other major risk factors are smoking and certain aspects of Western living,
including diet and a sedentary lifestyle. These are also risk factors for cardiovascular disease
and diabetes. Excessive sun exposure, particularly for leisure activities, is an obvious risk factor



for skin cancers, including melanoma.A family history of cancer (particularly in breast or bowel if
it has developed in family members by their 40s and 50s) may indicate an increased risk in that
family, possibly due to an inherited oncogene.Individuals who have had treatment for a particular
cancer, which may have included radiation therapy and/or prolonged chemotherapy, may be at
increased risk for the development of a second cancer. For example, smokers who have
developed cancer of the oral cavity, which may be cured by treatment, are at high risk for the
development of lung cancer if they continue to smoke.As people grow older the risk of
something going wrong with the cell-division process over its many generations is increased, so
that genetic mutations are more likely to cause development of abnormal, cancerous cells.IS
CANCER CONTAGIOUS?No. There is no evidence that, in the normal course of events, cancer
can be passed from one individual to another. However, there are certain viral infections that
lead to organ damage that can subsequently lead to cancer. For instance, primary cancer of the
liver (hepatoma), which is a common disease in Asia, may be a sequel to a chronic infection with
the hepatitis B or hepatitis C virus causing cirrhosis. The hepatitis virus can spread if there is
poor personal hygiene and faecal contamination.Similarly cancer of the cervix (neck of womb) is
often a sequel of genital infection with the human papilloma virus. This virus is spread by sexual
contact. A small proportion of women infected with this virus will go on to develop cancer of the
cervix and, much more rarely, men will develop cancer of the penis.Prior to the development of
effective antiviral therapy, AIDS, which is caused by viral infection (HIV 1), may have pre-
disposed people to certain cancers. These include malignant lymphoma and Kaposi’s sarcoma,
which is a malignancy of small blood vessels in the skin and gastrointestinal tract. The cause of
malignancy in patients with AIDS is the damage to the patient’s natural immune defences
against both infection and cancer. Even though a number of individuals still have AIDS, much of
the immune deficit is controlled by antiviral therapy, and the risk of developing these cancers is
much less. Sadly, though, this antiviral therapy is only readily available in Western
countries.DOES HEREDITY PLAY A PART?It is now known that perhaps some 5–10% of
cancers are due to mutations, that is changes in cancer-susceptibility genes that are inherited.
There are some well-recognised risk factors that may indicate a genetic cancer syndrome is
present in a family. One is that the cancer has come on at a relatively early age (e.g. under the
age of 45 for breast cancer or under the age of 50 for a patient with bowel cancer or prostate
cancer).Other indicative factors are the presence of several family members on the same side of
a family with a similar cancer. A cluster of various cancers is known to stem from a single gene
change. Thus any combination of breast, ovarian, uterine or bowel cancer in two or more
members of a family often indicates genetic influence. Another factor would be where one
individual has multiple, or a series of, primary cancers (e.g. both breast and ovarian cancer, or
multiple primary cancers of the large bowel).There are now, in special hospital centres, family-
counselling clinics that can assist patients and their families in understanding the potential risks
for the development of cancer in other family members. There are also sophisticated gene tests
(DNA typing) for a variety of these hereditary cancers. These tests, which can be done only in



specialised centres, are expensive and the technical process is quite complex and often takes
several months to carry out. The more commonly known genetic mutations are in breast cancer,
due to genes called BCRA 1 and BCRA 2, and in colon cancer due to genes called APC and
MMR.Family members may need to be followed up with screening examinations if they are at
high risk. Issues of confidentiality and privacy are carefully attended to in these clinics.DOES
AGE PLAY A PART?As discussed earlier, the risk of developing most cancers increases
progressively with age. However, although it is relatively rare, cancer can occur in infancy, young
children and teenagers. The types of cancers that occur at these young ages are quite different
from those occurring in adults. They are often called ‘blastic’ or ‘blastomas’ because they arise
from immature ‘blast’ cells. Such cancers include acute lymphoblastic leukaemia and Wilms’
tumour (nephroblastoma), which is a type of cancer of the kidney. When the latter does occur, it
is almost always in infants less than five years of age and may even be present at birth.
Treatment is surgery and chemotherapy. The survival rate for most of the children with this
tumour is now really quite good with modern treatment.Another childhood cancer is
neuroblastoma, arising from nerve cells, which occurs generally in the abdominal cavity.
Children are treated with surgery and chemotherapy. Depending on the extent of the disease
and the nature of the particular cancer, most children with early-stage disease have very good
outcomes following surgery. Another rare cancer is called rhabdomyosarcoma, which is a
malignancy of muscle tissue in infants and children.Teenagers and young adults can develop
acute leukaemias and lymphomas. These are cancers of blood cells and lymph nodes and
include Hodgkin lymphoma. The outlook for many with these lymphomas is extremely good with
modern radiotherapy and chemotherapy. Burkitt’s lymphoma is a cancer that predominantly
affects the jaws of children, most commonly in tropical Africa and New Guinea (see the
discussion of viruses in ‘What causes cancer?’ earlier).Teenagers and young adults have the
highest incidence of bone cancers. Bone cancers (osteosarcomas) are relatively uncommon,
but when they do occur it is most often during the growth periods of children and young
adults.Malignant tumours of the testes are quite rare but occur most commonly in men between
the ages of 20 and 40. Again, with appropriate surgery and chemotherapy, the cure rates are
extremely high. The best known example of this good outcome is the champion Tour de France
cyclist Lance Armstrong. He had advanced testicular cancer cured with modern chemotherapy
and surgery.Ovarian cancer and cancer of the cervix most commonly affect women between the
ages of 40 and 60, but cancer of the body of the uterus is more likely to occur in women over the
age of 60.The common cancers of the lung, prostate, bowel and breast all occur more frequently
in older people, particularly over the age of 50, increasing in incidence with age, as discussed
earlier. Lung cancer has become increasingly common in communities where cigarette smoking
is prevalent. The average age at onset is about 70, as it takes many years for the irritating effects
of tobacco tars to cause the changes in the air passages that lead to cancer. However, tragically,
individuals who commence smoking as teenagers may develop the disease in their late 30s or
40s.Breast cancer is uncommon in women under 30 years. Thereafter it increases in incidence



with age, having a median age of onset of about 60 years.The incidence of stomach and bowel
cancers also increases with age, reaching a peak incidence at about 70 years of age.Cancer of
the prostate gland is another disease of increasing age. It is not often seen in men under 50 but
is the most common internal cancer affecting men over 65, and some slowly developing,
apparently malignant cells can be seen in the prostate gland of virtually all men over the age of
90.Skin cancers and oropharyngeal (mouth and throat) cancers become more common with
increasing age. The cause of most skin cancers is cumulative damage to skin, which may reflect
outdoor exposure since childhood and sunburns. Similarly, melanoma is related to skin damage
caused by sun exposure. Although it is rare before puberty, after puberty it occurs in people of all
age groups, gradually becoming more common with increasing age. Unlike other skin cancers,
which most often occur on the face because that skin is most constantly exposed to the sun,
melanoma is not so directly related to gradual prolonged sunlight exposure. Melanoma occurs
most commonly on the parts of the body and lower limbs that are not constantly exposed to the
sun but are more likely to have been damaged by occasional episodes of sunburn. This
presumably reflects recreational exposure, often as a child.ARE SOME PEOPLE MORE LIKELY
TO DEVELOP CANCER THAN OTHERS?Clearly the answer to this is ‘yes’. There are several
so-called pre-malignant conditions that can lead to the development of malignant change and
hence cancer. Although most cancers develop ‘out of the blue’ in tissues that were apparently
otherwise normal, many cancers develop in tissues that have been chronically damaged.
Abnormal tissues are more likely to develop malignant change.The most common of these is
repeated sun damage to skin. Apart from the wrinkling and thickening of the skin, there may be
small discrete areas where the skin is thickened and crusty, called hyperkeratoses. This is a pre-
malignant condition, and within these small hyperkeratotic areas a skin cancer termed a
squamous-cell carcinoma may develop. These are particularly common on the face, lips and
backs of hand. Malignant melanoma may develop in a pre-existing, apparently benign mole or a
pigmented naevus, although sometimes melanoma develops in an apparently normal area of
skin with no evidence of a pre-existing mole.People who have pernicious anaemia (a blood
disorder) or chronic atrophic gastritis (a stomach disorder) have a six-times greater risk of
developing stomach cancer than other people. Stomach ulcers too may occasionally develop
into stomach cancers, although the more common duodenal ulcer has not shown any tendency
to develop into cancer.Another important pre-malignant condition is the presence of benign
adenomas or polyps in the large bowel (colon or rectum). These can, over the years, undergo a
malignant change. Individuals may be detected with these because of investigation for rectal
bleeding. The polyps are usually removed by simple resection using an endoscope (an
instrument for examining the interior of the bowel).Chronic inflammatory conditions of the bowel,
such as ulcerative colitis and granular colitis (Crohn’s disease), can also lead to the
development of cancer of the large bowel. Ulcerative colitis has a much greater tendency to do
this, and the risk of cancer is related to the extent and duration of ulcerative colitis in the bowel
lining. Because of this risk, many individuals with ulcerative colitis may have their large bowel



totally or partially surgically removed. The younger the patient at the onset of ulcerative colitis,
the longer it has been present, and the greater the extent of the colitis in the colon, the greater
the risk of cancer developing.Smokers are particularly prone to developing chronic irritation of
the mucosal lining of the mouth and throat. This may lead to a thickening of the surface cell layer
that shows up as small white patches (leukoplakia). These patches also have a predisposition
towards the development of a subsequent cancer (squamous-cell carcinoma).Chronic
inflammatory conditions involving the gall bladder, kidney and bladder associated with stones
can predispose these organs to the subsequent development of cancer.Although relatively rare
today, chronic leg ulcers associated with either repeated trauma or unhealed varicose ulcers can
sometimes develop into the so-called Marjolin’s cancer involving the skin area around the ulcer.
This is more common as a sequel to longstanding chronic tropical ulcers involving the
leg.Women who have chronic mastitis in the breasts (more correctly known as benign mammary
dysplasia, hormonal mastopathy or fibroadenosis cystica) have a slightly higher risk of
developing breast cancer.Rarely, a benign tumour may become malignant. With some types of
benign tumours such as warts, the risk is extremely small, virtually negligible. With the common
fatty tumour called a lipoma, the risk is so small that removal is usually not justified. However,
with others there is a small but somewhat greater risk of malignant change, and for many of
them surgical removal of the lump is usually recommended. These include papilloma (a fern-like
projecting tumour) in the mouth or in a duct of a breast or sometimes colon; some soft-tissue
tumours (tumours of fat, fibrous tissue, nerves, blood vessels, etc.); adenomas (gland lumps);
and benign tumours of bone or cartilage. With still other benign tumours, such as polyps of the
stomach or colon or especially papilloma of the rectum, the risk of malignant change is of real
significance and surgical removal of these tumours is virtually always recommended.Certain
congenital abnormalities can subsequently undergo a malignant change. These include a
thyroglossal cyst (a congenital remnant of thyroid tissue high in the neck or in the back of the
tongue) and a branchial cyst (a cyst resulting from a congenital developmental abnormality in
the neck). Another important abnormality is an undescended testis, where the testis has not
descended into the scrotum at birth but remains at the back of the abdominal cavity. This has an
increased risk of developing cancer. This is important as surgeons can bring the testis down into
the scrotum or remove it. These increased risks are of varying degrees. The risk is very small in
the case of branchial cysts but quite high in the case of an undescended testis.Lipomas, which
are common benign fatty tumours often underneath the skin, very rarely develop a malignant
change, but internal lipomas are more likely to undergo a malignant change, becoming a
sarcoma. It is also important to note that there does not appear to be any significant risk of the
development of a tumour (sarcomas in bone or muscle) after acute injuries such as a kick in the
thigh or a blow to a bone at football, etc. However, some individuals with these tumours do
report a preceding injury. This is much more likely to have drawn attention to a pre-existing
sarcoma rather than caused it.DOES GENDER PLAY A PART?Obviously, cancers that occur in
organs of one sex only are unique to that sex. Surprisingly, breast cancer can occur in men.



However, for every 100 cases that occur in women, there is only one occurring in men. The
treatment and outcome is virtually the same in men as it is in women.Lung cancer was once
predominantly a male-related disease, reflecting the predominance of cigarette smoking in men.
The incidence of lung cancer has increased since World War II. However, the incidence in
women is rising dramatically, particularly in the United States, and is approaching the levels
seen in men. This reflects the increase in smoking by women. It is of considerable concern that
there is a high level of smoking in teenage girls, which is anticipated to cause a further increase
in the incidence of lung cancer in women in a few decades.Generally skin cancers are more
common in men because of the increased exposure to the sun in recreational activities and
outdoor work. This usually reflects sun exposure some decades earlier, when there was little
awareness of skin protection, when block-out creams were not used and people spent
significant time outdoors without a hat or shirt.Stomach cancer is two or three times more likely
to occur in men than in women in most countries but not all, possibly reflecting the relative
incidence of smoking in some communities.There are also some slight differences in gender
incidence in some other cancers for no apparent reason. For example, cancer of the
oesophagus is more common in men, especially in the middle and lower oesophagus, but
cancer in the upper oesophagus is more common in women. Also, for unknown reasons, cancer
of the rectum is more common in men, but cancer of the colon is slightly more common in
women.Primary carcinoma of the liver (hepatoma) is some threefold higher in males, probably
because of greater alcohol consumption. The incidence of cancer of the pancreas, more
common in men, is increasing in the USA, especially in men who are smokers. It is also being
seen more frequently in women with diabetes mellitus and women smokers.DOES DIET PLAY A
PART?The predominant dietary issue is the role of fat consumption as a cancer risk.
International differences in the incidence of several cancers have been correlated with apparent
per-capita fat consumption. The strongest associations have been seen with cancer of the
breast, colon, prostate and lining of the womb (endometrium). These are the most common
internal cancers in the Western world, with the exception of lung cancer, which is essentially
smoking induced. Therefore, reduction in dietary fat has been important in cancer prevention
strategies.Fat and breast cancerWhile breast cancer is the most common cancer in women in
Western countries, the association between fat and breast cancer is complex and controversial.
It may be that the relatively lower incidence in Mediterranean countries reflects the use of mono-
unsaturated fats (olive oil as distinct from animal fats). It may also be that animal fats, including
human fat, store various hormones that may increase the risk of breast cancer.In the West the
age of puberty has been dropping for many years. It may be that high overall energy/food
consumption allows rapid growth rates and leads to early puberty, with increased years of
menstrual cycles producing oestrogen (female sex hormone) over a more prolonged fertile
lifespan. This may play a role in the future risk of development of breast cancer.Fat and bowel
cancerApart from dietary fibre it is not entirely clear whether the higher rates of colorectal cancer
in affluent Western countries most reflect increased fat intake or an association with a sedentary



lifestyle. There is some association between total energy (food) intake and bowel cancer but not
with the amounts of various fats.Studies in Australia suggest that the consumption of processed
meats increases the risk of cancer of the rectum.Fat and prostate cancerThere is some
relationship between prostate-cancer mortality and consumption of animal fat.In general people
who wish to reduce their risk of cancer are advised to reduce their intake of foods high in animal
fat. This is also a sound recommendation for reducing the risk of cardiovascular disease.A
general health recommendation is to have a balanced diet coupled with adequate physical
activity.It is interesting to note that 100 years ago in the Western world cancer of the stomach
was one of the most common cancers. Its incidence has dramatically decreased. This appears
to correlate with the introduction of commercial and domestic refrigeration. This may mean that
in Western countries meat is fresher and less likely to be contaminated with micro-organisms.
There is also less reliance on various curing processes involving salts, other chemicals, smoking
of food, etc. It is thought that some of these processes led to a high incidence of gastric cancer
at that time.Fibre and bowel cancerThe potential role of fibre in the diet in relation to cancer has
been intensively studied. Most studies have indicated that a high-fibre diet appears to be
protective against bowel cancer. Whether this is a mechanical effect of the bulk of fibre alone or
some other factor is uncertain. Fibre creates a larger, softer stool that passes through the bowel
more quickly and can also bind and inactivate potentially carcinogenic chemicals in the bowel.
Recent studies have also shown that fibre is basically composed of a complex carbohydrate,
glucan, which has been shown to have properties of stimulation of the immune (protective)
system.However, the results of various studies have been difficult to interpret. The exact role of
fibre in the development of colorectal cancer is not clear. Again, a balanced diet remains an
important general health recommendation.Other dietary factorsAlthough the consumption of
fruit and vegetables and some of their main micronutrients appears to have a role in cancer
prevention, it does appear that it may be less important than previously thought. The evidence is
still unclear, because some recent studies have documented a lack of association of these foods
with the incidence of cancer. It is possible that increased intake of folic acid, a vitamin found in
various fruits and vegetables, may play a role in cancer prevention. Other dietary ingredients for
which cancer-protective properties have been claimed but are still inconclusive are antioxidants
including betacarotene and retinol and trace elements selenium and zinc and also garlic. It is
likely that a deficiency of some of these food ingredients might predispose people to
carcinogenic changes but that additional cancer protection is not achieved by increasing the
intake over and above what is in a healthy balanced diet. However, regardless of any cancer-
preventing properties, a diet rich in fruit and vegetables is still recommended because of its
beneficial effects in regard to heart disease, obesity and diabetes.Frederick Stephens, AM, MD,
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last we have a comprehensive, readable and understandable book on cancer, a book that does
not scare but puts the entire topic in its true perspective. Cancer Explained helps remove much
of the mystique, horror and hopelessness that many people associate with cancer. This book is
filled with page after page of good cheer, as we see countless ways in which everyone can take
steps – usually simple ones – to help prevent the disease from striking. That is marvellous news
in itself. Although most of these steps have been known for years, they are brought together in
Cancer Explained in an easily followed way. Then we are gently walked through the various
forms of cancer, the signs and symptoms which should alert us and the steps the doctor will take
in diagnosis and treatment. Finally there are simple explanations of the litany of cancer-related
words.Cancer Explained is filled with common sense, empathy and hard-hitting facts, all
wrapped up in words that anyone can follow and understand. Western medicine still offers the
most important options in dealing with cancer. But the book shows an appreciation of the
enormous range of ‘alternative’ methods of prevention and treatment. Many accepted forms of
Western medicine are based on naturally occurring products. Fred Stephens acknowledges the
proliferating data on fibre, isoflavinoids and phytoestrogens, and their value in prevention – a



reason why cancer is so rare in countries where legumes and other high-fibre, low-fat foods are
part of the everyday diet. There are lessons to be learned from all parts of the globe.Fred
Stephens has a long and distinguished association with cancer and education, at the University
of Sydney, Sydney Hospital and the Royal Prince Alfred Hospital. For many years he educated,
advised and treated vast numbers of students and patients. All have benefited from his
experience and, just as importantly, from his understanding and empathy for his fellow human
beings.I am intrigued by this fine book and recommend it to medical people as well as everyone
out there. Reading it will help you better understand all aspects of the second-largest killer in our
community. And it will help you save lives, most importantly your own, or that of family or
friends.Read this book, and tell your friends to read it also. I am certainly recommending it to my
media audience.Dr James Wright, AM, MB, BS, FRACGPForeword to First EditionAt long last
we have a comprehensive, readable and understandable book on cancer, a book that does not
scare but puts the entire topic in its true perspective. Cancer Explained helps remove much of
the mystique, horror and hopelessness that many people associate with cancer. This book is
filled with page after page of good cheer, as we see countless ways in which everyone can take
steps – usually simple ones – to help prevent the disease from striking. That is marvellous news
in itself. Although most of these steps have been known for years, they are brought together in
Cancer Explained in an easily followed way. Then we are gently walked through the various
forms of cancer, the signs and symptoms which should alert us and the steps the doctor will take
in diagnosis and treatment. Finally there are simple explanations of the litany of cancer-related
words.Cancer Explained is filled with common sense, empathy and hard-hitting facts, all
wrapped up in words that anyone can follow and understand. Western medicine still offers the
most important options in dealing with cancer. But the book shows an appreciation of the
enormous range of ‘alternative’ methods of prevention and treatment. Many accepted forms of
Western medicine are based on naturally occurring products. Fred Stephens acknowledges the
proliferating data on fibre, isoflavinoids and phytoestrogens, and their value in prevention – a
reason why cancer is so rare in countries where legumes and other high-fibre, low-fat foods are
part of the everyday diet. There are lessons to be learned from all parts of the globe.Fred
Stephens has a long and distinguished association with cancer and education, at the University
of Sydney, Sydney Hospital and the Royal Prince Alfred Hospital. For many years he educated,
advised and treated vast numbers of students and patients. All have benefited from his
experience and, just as importantly, from his understanding and empathy for his fellow human
beings.I am intrigued by this fine book and recommend it to medical people as well as everyone
out there. Reading it will help you better understand all aspects of the second-largest killer in our
community. And it will help you save lives, most importantly your own, or that of family or
friends.Read this book, and tell your friends to read it also. I am certainly recommending it to my
media audience.Dr James Wright, AM, MB, BS, FRACGPForeword to Second EditionCancer
control is a fast-moving field, and it is pleasing that this useful cancer reference book for the
general public has been updated. The changes reflect our better understanding of this common



and misunderstood disease, and the advances in diagnosis and treatment that have occurred
over the last decade.Books cannot take the place of personal discussions with a healthcare
team, nor can they cover all aspects of cancer control in depth. However, this book will help the
general public, particularly the cancer patient and his or her family, to understand the issues and
the words that they will come across in the course of the cancer journey. Cancer is increasingly a
preventable and curable disease, and a cancer diagnosis should no longer be the cause of fear
that it once was. Knowledge helps dispel fear, and this book will assist people in asking the
questions to which they need answers.Professor Ian Frazer, MB, ChB (Ed), MD
(Melbourne),FRCPA, MRCP, Australian of the Year, 2006Foreword to Second EditionCancer
control is a fast-moving field, and it is pleasing that this useful cancer reference book for the
general public has been updated. The changes reflect our better understanding of this common
and misunderstood disease, and the advances in diagnosis and treatment that have occurred
over the last decade.Books cannot take the place of personal discussions with a healthcare
team, nor can they cover all aspects of cancer control in depth. However, this book will help the
general public, particularly the cancer patient and his or her family, to understand the issues and
the words that they will come across in the course of the cancer journey. Cancer is increasingly a
preventable and curable disease, and a cancer diagnosis should no longer be the cause of fear
that it once was. Knowledge helps dispel fear, and this book will assist people in asking the
questions to which they need answers.Professor Ian Frazer, MB, ChB (Ed), MD
(Melbourne),FRCPA, MRCP, Australian of the Year, 2006Comments of the former Chairman of
the NSW Cancer CouncilSurgical oncologist Professor Fred Stephens and medical oncologist
Professor Richard Fox have provided one of the best and most comprehensive guides to all
aspects of cancer for anyone with an interest and involvement in this now very common medical
problem. Cancer Explained covers all the general information needed to understand how cancer
develops, why it is sometimes able to spread within the body and become fatal, and how it is
managed and most often cured. For those with a specific cancer problem the second half of the
book provides detailed information on the diagnosis and management of most common
cancers.Written in an easy-to-read style, the book provides an essential overview of current
information on cancer and a valuable reference for those who develop cancer. The authors
stress the curability of most cancers with modern multidisciplinary management and provide
valuable advice on prevention, early diagnosis and current therapies.The second edition
expands and brings up to date what was, in the first edition, a comprehensive source of
information on cancer for the general community.Emeritus Professor William McCarthy, AM,
MB,BS (Sydney), M Ed (Illinois)Comments of the former Chairman of the NSW Cancer
CouncilSurgical oncologist Professor Fred Stephens and medical oncologist Professor Richard
Fox have provided one of the best and most comprehensive guides to all aspects of cancer for
anyone with an interest and involvement in this now very common medical problem. Cancer
Explained covers all the general information needed to understand how cancer develops, why it
is sometimes able to spread within the body and become fatal, and how it is managed and most



often cured. For those with a specific cancer problem the second half of the book provides
detailed information on the diagnosis and management of most common cancers.Written in an
easy-to-read style, the book provides an essential overview of current information on cancer and
a valuable reference for those who develop cancer. The authors stress the curability of most
cancers with modern multidisciplinary management and provide valuable advice on prevention,
early diagnosis and current therapies.The second edition expands and brings up to date what
was, in the first edition, a comprehensive source of information on cancer for the general
community.Emeritus Professor William McCarthy, AM, MB,BS (Sydney), M Ed (Illinois)Preface
to First EditionsMy intention in writing this book has been to answer the questions that patients
and friends ask me about cancer. It is intended to help not only cancer patients, or friends and
family of cancer patients, but also nurses and paramedical personnel. The book should also
help medical practitioners to answer patients’ questions and perhaps give them a broader
understanding of the various aspects of cancer.Section 1 will be of interest to all people
concerned about cancer. It describes what cancer means, what is known about its causes, who
is at risk and how it might be prevented.Section 2 describes the general and local features of
cancer, test procedures, special investigations that might be helpful and what the patient might
expect in having these investigations carried out. It also outlines the different forms of treatment
that are available.Section 3 deals with specific types of cancer in different parts of the body.
Readers may wish to read only that part which is of particular concern to them.Section 4 is a
short review of possible new challenges and likely advances in cancer treatment in the future.A
glossary and an index provide, respectively, definitions of all medical terminology used and a
cross-reference to all sections. I hope that this book will not only give the lay reader a better
understanding of the problems of cancer but also help all who care for people with cancer. It is
only by promoting a better understanding of the clinical realities and the therapeutic possibilities
of cancer that the social and emotional needs of patients and those who love and care for them
will be met.Professor Fred StephensPreface to First EditionsMy intention in writing this book has
been to answer the questions that patients and friends ask me about cancer. It is intended to
help not only cancer patients, or friends and family of cancer patients, but also nurses and
paramedical personnel. The book should also help medical practitioners to answer patients’
questions and perhaps give them a broader understanding of the various aspects of
cancer.Section 1 will be of interest to all people concerned about cancer. It describes what
cancer means, what is known about its causes, who is at risk and how it might be
prevented.Section 2 describes the general and local features of cancer, test procedures, special
investigations that might be helpful and what the patient might expect in having these
investigations carried out. It also outlines the different forms of treatment that are
available.Section 3 deals with specific types of cancer in different parts of the body. Readers
may wish to read only that part which is of particular concern to them.Section 4 is a short review
of possible new challenges and likely advances in cancer treatment in the future.A glossary and
an index provide, respectively, definitions of all medical terminology used and a cross-reference



to all sections. I hope that this book will not only give the lay reader a better understanding of the
problems of cancer but also help all who care for people with cancer. It is only by promoting a
better understanding of the clinical realities and the therapeutic possibilities of cancer that the
social and emotional needs of patients and those who love and care for them will be
met.Professor Fred StephensPreface to Second EditionsThis second edition of Cancer
Explained updates the original version written ten years ago. It explains the present
understanding, features, investigations, treatments and likely outcomes in cancer treatment
today and describes significant advances both in current practice and practices under study. For
anything but the most simple and uncomplicated cancers, cancer doctors now need to work in
multidisciplinary teams often specialising in only one or two tumour types. This allows them to
develop and maintain the sophisticated skills needed for today’s therapies as well as future roles
in cancer care.The authors wish to acknowledge the inspiration given to them by the dedicated
work of many colleagues and friends in the medical and nursing professions as well as the
research, secretarial and administrative fields, both in Australia and overseas. Many of these
people have been the unsung contributors to current success stories in the care of people with
cancer. Such exciting advances include the change in outlook for patients with melanoma: in our
student days it was a disease with about a 50% mortality rate. Now this is less than 10% in
Australian clinics.Similarly the outlooks for acute leukaemia in children, acute myeloid leukaemia
in adults, advanced testicular cancer in young men, chorionic carcinoma in women of child-
bearing age, Hodgkin (also known as Hodgkin’s) and other lymphomas in young adults have all
changed. From being considered virtually incurable, these have become almost always curable
cancers.Most once-standard mutilating surgical procedures, such as amputation of a limb, total
removal of a breast or radical surgery to the head and neck, can now be avoided by multi-
modality management in combined specialist clinics, with at least equally satisfactory curative
results. This reflects the integration of minimalist surgery with radiotherapy and
chemotherapy.Anti-smoking campaigns and other public-health measures have resulted in
reduced numbers of people dying from smoking-and asbestos-related cancers.Early detection
measures have resulted in reduced numbers dying from advanced breast cancer, cervical
cancer, bowel cancer, prostate cancer and stomach cancer.Preventive measures are now well
established for many cancers, and this information is readily available to individuals, families and
their communities. Cancer of the cervix in women will shortly be a largely preventable disease,
thanks to the work of 2005 Australian of the Year Professor Ian Frazer in developing preventive
vaccines.Integrated treatment centres, more effective anti-cancer drugs, targeted biologics,
more effective radiotherapeutic procedures and remarkable improvements in plastic and
reconstructive surgery have all improved the outlook for most individuals and the community at
large.Finally, for those not as yet able to be cured, improvements in palliative care are now more
readily available to make their lives more worthwhile and more comfortable.Professor Fred
Stephens and Professor Richard FoxPreface to Second EditionsThis second edition of Cancer
Explained updates the original version written ten years ago. It explains the present



understanding, features, investigations, treatments and likely outcomes in cancer treatment
today and describes significant advances both in current practice and practices under study. For
anything but the most simple and uncomplicated cancers, cancer doctors now need to work in
multidisciplinary teams often specialising in only one or two tumour types. This allows them to
develop and maintain the sophisticated skills needed for today’s therapies as well as future roles
in cancer care.The authors wish to acknowledge the inspiration given to them by the dedicated
work of many colleagues and friends in the medical and nursing professions as well as the
research, secretarial and administrative fields, both in Australia and overseas. Many of these
people have been the unsung contributors to current success stories in the care of people with
cancer. Such exciting advances include the change in outlook for patients with melanoma: in our
student days it was a disease with about a 50% mortality rate. Now this is less than 10% in
Australian clinics.Similarly the outlooks for acute leukaemia in children, acute myeloid leukaemia
in adults, advanced testicular cancer in young men, chorionic carcinoma in women of child-
bearing age, Hodgkin (also known as Hodgkin’s) and other lymphomas in young adults have all
changed. From being considered virtually incurable, these have become almost always curable
cancers.Most once-standard mutilating surgical procedures, such as amputation of a limb, total
removal of a breast or radical surgery to the head and neck, can now be avoided by multi-
modality management in combined specialist clinics, with at least equally satisfactory curative
results. This reflects the integration of minimalist surgery with radiotherapy and
chemotherapy.Anti-smoking campaigns and other public-health measures have resulted in
reduced numbers of people dying from smoking-and asbestos-related cancers.Early detection
measures have resulted in reduced numbers dying from advanced breast cancer, cervical
cancer, bowel cancer, prostate cancer and stomach cancer.Preventive measures are now well
established for many cancers, and this information is readily available to individuals, families and
their communities. Cancer of the cervix in women will shortly be a largely preventable disease,
thanks to the work of 2005 Australian of the Year Professor Ian Frazer in developing preventive
vaccines.Integrated treatment centres, more effective anti-cancer drugs, targeted biologics,
more effective radiotherapeutic procedures and remarkable improvements in plastic and
reconstructive surgery have all improved the outlook for most individuals and the community at
large.Finally, for those not as yet able to be cured, improvements in palliative care are now more
readily available to make their lives more worthwhile and more comfortable.Professor Fred
Stephens and Professor Richard Fox1Questions commonly asked about cancerWHAT IS
CANCER?The word ‘cancer’ is a Latin word meaning ‘crab’. The condition was called cancer in
ancient times because an advanced cancer was thought to resemble a crab with claws reaching
out into surrounding tissues. A cancer, or malignant growth, is now known to be a continuous,
purposeless, unwanted, uncontrolled and damaging growth of cells. Cancers are also referred to
as ‘tumours’, but this word just means a lump, so it can also refer to non-malignant
growths.Although most normal body tissues contain cells that have the ability to grow or
reproduce, they do so only when there is a need; when the need has been satisfied, the growth



stops. For example, cells in some tissues such as the skin or blood wear out quickly and are
constantly being replaced. Cells reproduce only to meet the immediate needs of the body.
However, in the case of a cancer, cell reproduction continues for no good reason, and excessive
numbers of abnormal cells are produced; there is no ‘switching off’ mechanism. The abnormal
and unwanted cells spread into surrounding tissues, causing damage. The abnormal cancer
cells also tend to invade blood and lymph vessels, where they may travel to other parts of the
body and establish new colonies of growing cells. These colonies are called secondary (or
‘metastatic’) cancers.A cancer is quite different from an infection. An infection is caused when
germs or organisms from outside the body invade body tissues, causing damage. The body’s
defences recognise the germs as foreign material and establish protective measures to destroy
these invading organisms. Invading cancer cells, on the other hand, are abnormal cells that have
developed from the body’s own cells. They are, consequently, often not recognised by the body’s
defences as being foreign and tend to grow and invade without being attacked by this defence
mechanism.A growth of cells that seems to be under some sort of control is called a benign
tumour. Although there is no apparent purpose in the growth, the cells are more mature and
closely resemble the cells of the tissue from which they developed. Once the growth reaches a
certain size, it usually slows down or stops growing any further. All the cells of a benign tumour
stay together as a lump or swelling that is usually confined by a capsule, or lining of fibrous
tissue made from the adjoining tissue. They do not spread to other parts of the body.With
cancer, or malignant growth, on the other hand, the cells look abnormal and less like the cells
from which they developed. As a rule, the more malignant the tumour the more abnormal the
cells appear. The multiplication of cells also continues without control, causing the tumour to get
bigger and bigger. The tumour may then invade surrounding body tissues, increasing the
likelihood of it spreading to other parts of the body and establishing secondary growths.Types of
cancerAlthough all malignant growths are commonly referred to as cancers, the word
‘cancer’ (or ‘carcinoma’) is more correctly applied to a malignant growth of glandular cells, cells
lining a hollow organ or a duct, or cells lining skin surfaces. Cancers of the flat cells lining the
skin and some hollow organs such as the oesophagus (gullet), mouth or throat are called
squamous carcinomas, and cancers of gland cells (more round, ball shaped, or rectangular/
brick shaped) are called adenocarcinomas. A cancer may start in cells lining the mouth, throat,
stomach or bowel, cells lining the ducts of the breast or cells lining the air passages in the lungs,
cells lining the cavity of the uterus or vagina, the kidney or bladder. A cancer may start in any
organ where there are glandular structures, such as the thyroid gland, the prostate gland,
glandular tissue of the breast, the pancreas, the salivary glands and the liver or the
kidneys.Malignant tumours of these glands or lining cells are truly called cancers and are the
most common forms of malignant tumour. However, sometimes cells of other tissues (such as
blood, bone, the brain or muscle) will become malignant (i.e. grow continuously, without purpose
and without control or restraint). Although these are commonly called cancers, they are more
correctly called by other names, as described in Section 3 of this book.ARE ALL TUMOURS



MALIGNANT?The answer is ‘no’. Non-malignant or benign tumours are, in general, much more
common than malignant tumours.IS CANCER ALWAYS DANGEROUS?If a cancer is detected
early, if it is small and has not yet spread to other parts of the body, it can usually be removed
surgically or treated – with radiotherapy and/or chemotherapy – so that it is cured.Cancers are
dangerous when they cause damage and destruction to surrounding tissues and when they
spread to other organs and tissues where they establish secondary cancers (metastases).
These secondary growths damage and interfere with the function of the organ or tissue in which
they are growing. For example, secondary cancers in the liver interfere with the function of the
liver. If secondaries are in the lung, they can block air passages and interfere with breathing,
causing infection or pneumonia. Secondaries in the brain will cause pressure on the brain and
interfere with its function, and secondaries in bones can cause pain and erosion of bone, which
may then collapse or fracture.Most skin cancers (including melanoma) are now detected when
they are small and easily cured. However, it is now recognised that with modern treatment and
early diagnosis, some 55% of all of the more serious internal cancers in patients in developed
countries can be cured. If lung cancer was taken out of the equation – by people stopping
smoking – then the cure rates overall would be well over 60%.HOW COMMON IS CANCER?
Cancer is known to occur in all societies and in all parts of the world. It affects animals as well as
humans. Cancer occurred in ancient as well as in modern times. However, the types of cancer
most prevalent in a community vary with the age, sex and race of those in the community, as well
as its geographical location. These various forms of cancer will reflect the economic and
environmental conditions of the different countries, and in particular their diet and lifestyle.In
Westernised societies cancer is responsible for about 25% of deaths. As lifespan progressively
lengthens, cancer is becoming a more significant cause of death than heart and vascular
disease. The most common cancers in Western developed countries are those of the prostate,
breast, lung and colorectum (large bowel). These account for more than half the known cancer
cases, other than the common skin cancers.The relationship between these cancers and age is
striking. Most people are surprised to know that from the age of 50 to 59 there is a one in 20
chance that an individual will develop a cancer (excluding a simple skin cancer). To go from 60
to 69 the chance is one in ten and from 70 to 79 one in five. Once individuals get over the age of
80, there is a one in three chance that they will develop a cancer.Young people in Western
society, meanwhile, are more at risk from accidents at home or on the road, because cancer is
relatively uncommon in this age group. The rarer cancers in young people are usually of a quite
different type: leukaemias (cancers of the blood cells), lymphomas (cancers of the bone marrow
and lymph nodes), certain sarcomas (bone or soft-tissue cancers) and testicular cancer in
males.WHAT CAUSES CANCER?For generations doctors, researchers, philosophers and
quacks have been trying to find a single cause for all cancers and consequently a single cure.
This is unlikely because cancers are the result of many different causes.Cancer begins when
one or more of the trillions of cells in our bodies breaks free of normal restraints and starts to
divide and multiply in an uncontrolled way. This can happen to almost any kind of cell, especially



those cells that frequently divide to replace worn-out cells, such as skin, glands, stomach-or
bowel-lining cells and blood-forming cells.Cancers are many different diseases and can occur in
virtually every organ. There are quite different causes for these various cancers. Like all animals
and plants we inherit two sets of genes, one from each of our parents. Genes are chains of DNA
(deoxyribonucleic acid) with specific coding sequences in the nucleus of cells. Genes are
responsible for transmitting inherited features from our parents. Genes determine the colour of
our skin and eyes, our height and other obvious body features but also the many different
tissues, organs and cells in the total make-up of our bodies and body functions. Genes are in
two sets of small chains called chromosomes in each cell nucleus. They are also responsible for
cell division and needed for tissue growth and repair. A cancer is formed when there has been a
change in one or more genes (mutation) so that new cells are produced when they are not
needed.Normal cell division is under the control of genes in the nucleus. There are many
different factors that can trigger mutations in the genes (DNA) of cells. It now appears that to
form cancer cells a sequence of several genes in the DNA is mutated. This process may take
many years to occur. These mutations alter the balance of control of cell division or replication.
Other types of genes cause cells to die as a normal process (e.g. those lining the bowel or lung
airways). Loss of activity of these genes due to mutation may lead to cells with a long lifespan,
creating abnormal growth. Other genes in the cancer cell are responsible for tissue invasion and
the ability to travel in the blood or lymph streams and seed elsewhere, rather like the seeds of
weeds caught in the wind and spreading in agarden.Most recent studies suggest that many
cancers may result from a combination of these factors. Cells contain genes (specific DNA
sequences) that ‘switch on’ a self-limiting repair process when a tissue is worn out or injured.
After repair the healing mechanism is ‘switched off’ by other genes. Cancer-causing agents,
such as certain viruses, chemicals or, most commonly, random mutations, may accumulate with
age, causing abnormal cell reproduction. Many of these mutated genes are called oncogenes
and produce abnormal signal proteins that trigger the switch-on mechanism for cell replication.
There is evidence that some people inherit abnormal oncogenes in their genomes, predisposing
them to a greater risk of developing cancer.It is now recognised that in a small proportion of
patients with cancers – particularly breast, bowel and ovarian cancer – the oncogenes may be
transmitted through families. Individuals in such families are at greater risk for the development
of these cancers.There is a wide range of potential causes of the various cancers, although in
many individuals a specific cause may not be identified. Tobacco smoking is a major cause and
is responsible for an increased incidence of cancers of the lung, mouth, throat and larynx, as
well as cancers of the oesophagus, stomach, pancreas, kidney, bladder and even the
breast.Excessive exposure to ultraviolet light from the sun is responsible for an increased
incidence of skin cancers in fair-skinned people who live in regions closer to the equator.
Reflecting this, Australia has the highest incidence of skin cancers in the world. Certain lifestyle
factors appear to be related to the development of colorectal, prostate and breast cancer. These
include a Western-style diet (high animal fat, low fibre) as well as a more sedentary



lifestyle.Some industrial irritants and chemical carcinogens (cancer-causing substances) cause
different types of cancers. The first cancer found in Western countries to be caused by a
chemical agent was cancer of the scrotum, which commonly developed in chimney sweeps in
Britain in the eighteenth century. The cause was found to be soot, which collected in the scrotal
area of those industrial workers. Later, certain dyes used by German workers in chemical
factories and excreted in the urine were found to be associated with an increased incidence of
bladder cancer. People using phosphorus to paint luminous dials on clocks and watches were
also found to have a high incidence of bone cancer. The phosphorus was absorbed due to the
workers’ habit of licking the tips of their small phosphorus paintbrushes. These types of cancer
are not seen today because of improved working conditions. A number of chemical agents
cause cancer in experimental animals. Similar agents are present in tobacco tars and products
of the petroleum industry and other chemical industries. Asbestos exposure is associated with
the development of malignant mesothelioma, a quite rare cancer of the lining of the lung or the
abdominal cavity.Viruses have been studied as a possible cause for human cancer, based on
evidence that certain ones cause cancers in animals and that, in humans, warts are known to be
caused by a virus. (A wart is a benign tumour.) However, apart from a few exceptions, there is no
clear evidence that common viruses are responsible for cancer in humans.The exceptions
include a certain cancer in the back of the nose and upper throat, most common in Chinese
people who live in or near the Guangdong province of China near Hong Kong. In these people
there is a high incidence of infection with the Epstein-Barr virus, which may play a part in
developing this cancer. The Epstein-Barr virus, which is associated with infectious
mononucleosis (glandular fever), may also be linked to the development of some lymphomas,
especially a highly malignant form of lymphoma described as Burkitt’s lymphoma, which occurs
in children, particularly in Africa and New Guinea.A virus responsible for hepatitis C is a risk
factor for the development of hepatocellular carcinoma (hepatoma), a primary liver cancer. This
is a common cancer in South East Asia.The human papilloma virus is responsible for the
development of cancer of the entrance of the uterus (cervical cancer), as well as cancer of the
penis. The virus is commonly transmitted sexually.Although rarely seen today, people with AIDS
(acquired immune deficiency syndrome) were at greater risk for Kaposi’s sarcoma, which was a
malignant transformation of small blood vessels in the skin and gastrointestinal tract.In India and
New Guinea, where betel-nut or tobacco leaf is chewed, there is a dramatic increase in the
incidence of cancer of the mouth and pharynx. This appears to be due to a direct carcinogenic
effect of the betel-nut or tobacco leaf on the lining cells of the mouth.However, for the majority of
individuals with a cancer there is often no known cause, apart from age, Western lifestyle and
diet. For instance, approximately 100 years ago cancer of the stomach (gastric cancer) was
much more common than it is today. Since the introduction of both commercial and domestic
refrigeration with improved food-handling habits and less use of preservatives in food, the
incidence of gastric cancer has gone down significantly. An exception to this is in Japan and
some eastern countries where there are different food habits and a different diet. By comparison,



the risk for bowel cancer has gone up with the modern Western diet.It is also a common
observation that pre-existing abnormalities in tissue are more likely to develop malignant cells
than normal tissues. Such abnormal tissues include congenitally abnormal tissues, chronically
irritated tissues, chronically wasted or worn out (atrophic) tissues, chronically inflamed or
severely scarred tissues or tissues with one or more surface sores (ulcers). Pre-existing benign
tumours such as lumps under the surface lining of the skin or mouth, or lumps projecting from
such a surface (polyps or papillomas), also have an increased chance of malignant
change.WHO IS AT RISK?The single greatest factor for the risk of developing cancer is age, as
described earlier. The other major risk factors are smoking and certain aspects of Western living,
including diet and a sedentary lifestyle. These are also risk factors for cardiovascular disease
and diabetes. Excessive sun exposure, particularly for leisure activities, is an obvious risk factor
for skin cancers, including melanoma.A family history of cancer (particularly in breast or bowel if
it has developed in family members by their 40s and 50s) may indicate an increased risk in that
family, possibly due to an inherited oncogene.Individuals who have had treatment for a particular
cancer, which may have included radiation therapy and/or prolonged chemotherapy, may be at
increased risk for the development of a second cancer. For example, smokers who have
developed cancer of the oral cavity, which may be cured by treatment, are at high risk for the
development of lung cancer if they continue to smoke.As people grow older the risk of
something going wrong with the cell-division process over its many generations is increased, so
that genetic mutations are more likely to cause development of abnormal, cancerous cells.IS
CANCER CONTAGIOUS?No. There is no evidence that, in the normal course of events, cancer
can be passed from one individual to another. However, there are certain viral infections that
lead to organ damage that can subsequently lead to cancer. For instance, primary cancer of the
liver (hepatoma), which is a common disease in Asia, may be a sequel to a chronic infection with
the hepatitis B or hepatitis C virus causing cirrhosis. The hepatitis virus can spread if there is
poor personal hygiene and faecal contamination.Similarly cancer of the cervix (neck of womb) is
often a sequel of genital infection with the human papilloma virus. This virus is spread by sexual
contact. A small proportion of women infected with this virus will go on to develop cancer of the
cervix and, much more rarely, men will develop cancer of the penis.Prior to the development of
effective antiviral therapy, AIDS, which is caused by viral infection (HIV 1), may have pre-
disposed people to certain cancers. These include malignant lymphoma and Kaposi’s sarcoma,
which is a malignancy of small blood vessels in the skin and gastrointestinal tract. The cause of
malignancy in patients with AIDS is the damage to the patient’s natural immune defences
against both infection and cancer. Even though a number of individuals still have AIDS, much of
the immune deficit is controlled by antiviral therapy, and the risk of developing these cancers is
much less. Sadly, though, this antiviral therapy is only readily available in Western
countries.DOES HEREDITY PLAY A PART?It is now known that perhaps some 5–10% of
cancers are due to mutations, that is changes in cancer-susceptibility genes that are inherited.
There are some well-recognised risk factors that may indicate a genetic cancer syndrome is



present in a family. One is that the cancer has come on at a relatively early age (e.g. under the
age of 45 for breast cancer or under the age of 50 for a patient with bowel cancer or prostate
cancer).Other indicative factors are the presence of several family members on the same side of
a family with a similar cancer. A cluster of various cancers is known to stem from a single gene
change. Thus any combination of breast, ovarian, uterine or bowel cancer in two or more
members of a family often indicates genetic influence. Another factor would be where one
individual has multiple, or a series of, primary cancers (e.g. both breast and ovarian cancer, or
multiple primary cancers of the large bowel).There are now, in special hospital centres, family-
counselling clinics that can assist patients and their families in understanding the potential risks
for the development of cancer in other family members. There are also sophisticated gene tests
(DNA typing) for a variety of these hereditary cancers. These tests, which can be done only in
specialised centres, are expensive and the technical process is quite complex and often takes
several months to carry out. The more commonly known genetic mutations are in breast cancer,
due to genes called BCRA 1 and BCRA 2, and in colon cancer due to genes called APC and
MMR.Family members may need to be followed up with screening examinations if they are at
high risk. Issues of confidentiality and privacy are carefully attended to in these clinics.DOES
AGE PLAY A PART?As discussed earlier, the risk of developing most cancers increases
progressively with age. However, although it is relatively rare, cancer can occur in infancy, young
children and teenagers. The types of cancers that occur at these young ages are quite different
from those occurring in adults. They are often called ‘blastic’ or ‘blastomas’ because they arise
from immature ‘blast’ cells. Such cancers include acute lymphoblastic leukaemia and Wilms’
tumour (nephroblastoma), which is a type of cancer of the kidney. When the latter does occur, it
is almost always in infants less than five years of age and may even be present at birth.
Treatment is surgery and chemotherapy. The survival rate for most of the children with this
tumour is now really quite good with modern treatment.Another childhood cancer is
neuroblastoma, arising from nerve cells, which occurs generally in the abdominal cavity.
Children are treated with surgery and chemotherapy. Depending on the extent of the disease
and the nature of the particular cancer, most children with early-stage disease have very good
outcomes following surgery. Another rare cancer is called rhabdomyosarcoma, which is a
malignancy of muscle tissue in infants and children.Teenagers and young adults can develop
acute leukaemias and lymphomas. These are cancers of blood cells and lymph nodes and
include Hodgkin lymphoma. The outlook for many with these lymphomas is extremely good with
modern radiotherapy and chemotherapy. Burkitt’s lymphoma is a cancer that predominantly
affects the jaws of children, most commonly in tropical Africa and New Guinea (see the
discussion of viruses in ‘What causes cancer?’ earlier).Teenagers and young adults have the
highest incidence of bone cancers. Bone cancers (osteosarcomas) are relatively uncommon,
but when they do occur it is most often during the growth periods of children and young
adults.Malignant tumours of the testes are quite rare but occur most commonly in men between
the ages of 20 and 40. Again, with appropriate surgery and chemotherapy, the cure rates are



extremely high. The best known example of this good outcome is the champion Tour de France
cyclist Lance Armstrong. He had advanced testicular cancer cured with modern chemotherapy
and surgery.Ovarian cancer and cancer of the cervix most commonly affect women between the
ages of 40 and 60, but cancer of the body of the uterus is more likely to occur in women over the
age of 60.The common cancers of the lung, prostate, bowel and breast all occur more frequently
in older people, particularly over the age of 50, increasing in incidence with age, as discussed
earlier. Lung cancer has become increasingly common in communities where cigarette smoking
is prevalent. The average age at onset is about 70, as it takes many years for the irritating effects
of tobacco tars to cause the changes in the air passages that lead to cancer. However, tragically,
individuals who commence smoking as teenagers may develop the disease in their late 30s or
40s.Breast cancer is uncommon in women under 30 years. Thereafter it increases in incidence
with age, having a median age of onset of about 60 years.The incidence of stomach and bowel
cancers also increases with age, reaching a peak incidence at about 70 years of age.Cancer of
the prostate gland is another disease of increasing age. It is not often seen in men under 50 but
is the most common internal cancer affecting men over 65, and some slowly developing,
apparently malignant cells can be seen in the prostate gland of virtually all men over the age of
90.Skin cancers and oropharyngeal (mouth and throat) cancers become more common with
increasing age. The cause of most skin cancers is cumulative damage to skin, which may reflect
outdoor exposure since childhood and sunburns. Similarly, melanoma is related to skin damage
caused by sun exposure. Although it is rare before puberty, after puberty it occurs in people of all
age groups, gradually becoming more common with increasing age. Unlike other skin cancers,
which most often occur on the face because that skin is most constantly exposed to the sun,
melanoma is not so directly related to gradual prolonged sunlight exposure. Melanoma occurs
most commonly on the parts of the body and lower limbs that are not constantly exposed to the
sun but are more likely to have been damaged by occasional episodes of sunburn. This
presumably reflects recreational exposure, often as a child.ARE SOME PEOPLE MORE LIKELY
TO DEVELOP CANCER THAN OTHERS?Clearly the answer to this is ‘yes’. There are several
so-called pre-malignant conditions that can lead to the development of malignant change and
hence cancer. Although most cancers develop ‘out of the blue’ in tissues that were apparently
otherwise normal, many cancers develop in tissues that have been chronically damaged.
Abnormal tissues are more likely to develop malignant change.The most common of these is
repeated sun damage to skin. Apart from the wrinkling and thickening of the skin, there may be
small discrete areas where the skin is thickened and crusty, called hyperkeratoses. This is a pre-
malignant condition, and within these small hyperkeratotic areas a skin cancer termed a
squamous-cell carcinoma may develop. These are particularly common on the face, lips and
backs of hand. Malignant melanoma may develop in a pre-existing, apparently benign mole or a
pigmented naevus, although sometimes melanoma develops in an apparently normal area of
skin with no evidence of a pre-existing mole.People who have pernicious anaemia (a blood
disorder) or chronic atrophic gastritis (a stomach disorder) have a six-times greater risk of



developing stomach cancer than other people. Stomach ulcers too may occasionally develop
into stomach cancers, although the more common duodenal ulcer has not shown any tendency
to develop into cancer.Another important pre-malignant condition is the presence of benign
adenomas or polyps in the large bowel (colon or rectum). These can, over the years, undergo a
malignant change. Individuals may be detected with these because of investigation for rectal
bleeding. The polyps are usually removed by simple resection using an endoscope (an
instrument for examining the interior of the bowel).Chronic inflammatory conditions of the bowel,
such as ulcerative colitis and granular colitis (Crohn’s disease), can also lead to the
development of cancer of the large bowel. Ulcerative colitis has a much greater tendency to do
this, and the risk of cancer is related to the extent and duration of ulcerative colitis in the bowel
lining. Because of this risk, many individuals with ulcerative colitis may have their large bowel
totally or partially surgically removed. The younger the patient at the onset of ulcerative colitis,
the longer it has been present, and the greater the extent of the colitis in the colon, the greater
the risk of cancer developing.Smokers are particularly prone to developing chronic irritation of
the mucosal lining of the mouth and throat. This may lead to a thickening of the surface cell layer
that shows up as small white patches (leukoplakia). These patches also have a predisposition
towards the development of a subsequent cancer (squamous-cell carcinoma).Chronic
inflammatory conditions involving the gall bladder, kidney and bladder associated with stones
can predispose these organs to the subsequent development of cancer.Although relatively rare
today, chronic leg ulcers associated with either repeated trauma or unhealed varicose ulcers can
sometimes develop into the so-called Marjolin’s cancer involving the skin area around the ulcer.
This is more common as a sequel to longstanding chronic tropical ulcers involving the
leg.Women who have chronic mastitis in the breasts (more correctly known as benign mammary
dysplasia, hormonal mastopathy or fibroadenosis cystica) have a slightly higher risk of
developing breast cancer.Rarely, a benign tumour may become malignant. With some types of
benign tumours such as warts, the risk is extremely small, virtually negligible. With the common
fatty tumour called a lipoma, the risk is so small that removal is usually not justified. However,
with others there is a small but somewhat greater risk of malignant change, and for many of
them surgical removal of the lump is usually recommended. These include papilloma (a fern-like
projecting tumour) in the mouth or in a duct of a breast or sometimes colon; some soft-tissue
tumours (tumours of fat, fibrous tissue, nerves, blood vessels, etc.); adenomas (gland lumps);
and benign tumours of bone or cartilage. With still other benign tumours, such as polyps of the
stomach or colon or especially papilloma of the rectum, the risk of malignant change is of real
significance and surgical removal of these tumours is virtually always recommended.Certain
congenital abnormalities can subsequently undergo a malignant change. These include a
thyroglossal cyst (a congenital remnant of thyroid tissue high in the neck or in the back of the
tongue) and a branchial cyst (a cyst resulting from a congenital developmental abnormality in
the neck). Another important abnormality is an undescended testis, where the testis has not
descended into the scrotum at birth but remains at the back of the abdominal cavity. This has an



increased risk of developing cancer. This is important as surgeons can bring the testis down into
the scrotum or remove it. These increased risks are of varying degrees. The risk is very small in
the case of branchial cysts but quite high in the case of an undescended testis.Lipomas, which
are common benign fatty tumours often underneath the skin, very rarely develop a malignant
change, but internal lipomas are more likely to undergo a malignant change, becoming a
sarcoma. It is also important to note that there does not appear to be any significant risk of the
development of a tumour (sarcomas in bone or muscle) after acute injuries such as a kick in the
thigh or a blow to a bone at football, etc. However, some individuals with these tumours do
report a preceding injury. This is much more likely to have drawn attention to a pre-existing
sarcoma rather than caused it.DOES GENDER PLAY A PART?Obviously, cancers that occur in
organs of one sex only are unique to that sex. Surprisingly, breast cancer can occur in men.
However, for every 100 cases that occur in women, there is only one occurring in men. The
treatment and outcome is virtually the same in men as it is in women.Lung cancer was once
predominantly a male-related disease, reflecting the predominance of cigarette smoking in men.
The incidence of lung cancer has increased since World War II. However, the incidence in
women is rising dramatically, particularly in the United States, and is approaching the levels
seen in men. This reflects the increase in smoking by women. It is of considerable concern that
there is a high level of smoking in teenage girls, which is anticipated to cause a further increase
in the incidence of lung cancer in women in a few decades.Generally skin cancers are more
common in men because of the increased exposure to the sun in recreational activities and
outdoor work. This usually reflects sun exposure some decades earlier, when there was little
awareness of skin protection, when block-out creams were not used and people spent
significant time outdoors without a hat or shirt.Stomach cancer is two or three times more likely
to occur in men than in women in most countries but not all, possibly reflecting the relative
incidence of smoking in some communities.There are also some slight differences in gender
incidence in some other cancers for no apparent reason. For example, cancer of the
oesophagus is more common in men, especially in the middle and lower oesophagus, but
cancer in the upper oesophagus is more common in women. Also, for unknown reasons, cancer
of the rectum is more common in men, but cancer of the colon is slightly more common in
women.Primary carcinoma of the liver (hepatoma) is some threefold higher in males, probably
because of greater alcohol consumption. The incidence of cancer of the pancreas, more
common in men, is increasing in the USA, especially in men who are smokers. It is also being
seen more frequently in women with diabetes mellitus and women smokers.DOES DIET PLAY A
PART?The predominant dietary issue is the role of fat consumption as a cancer risk.
International differences in the incidence of several cancers have been correlated with apparent
per-capita fat consumption. The strongest associations have been seen with cancer of the
breast, colon, prostate and lining of the womb (endometrium). These are the most common
internal cancers in the Western world, with the exception of lung cancer, which is essentially
smoking induced. Therefore, reduction in dietary fat has been important in cancer prevention



strategies.Fat and breast cancerWhile breast cancer is the most common cancer in women in
Western countries, the association between fat and breast cancer is complex and controversial.
It may be that the relatively lower incidence in Mediterranean countries reflects the use of mono-
unsaturated fats (olive oil as distinct from animal fats). It may also be that animal fats, including
human fat, store various hormones that may increase the risk of breast cancer.In the West the
age of puberty has been dropping for many years. It may be that high overall energy/food
consumption allows rapid growth rates and leads to early puberty, with increased years of
menstrual cycles producing oestrogen (female sex hormone) over a more prolonged fertile
lifespan. This may play a role in the future risk of development of breast cancer.Fat and bowel
cancerApart from dietary fibre it is not entirely clear whether the higher rates of colorectal cancer
in affluent Western countries most reflect increased fat intake or an association with a sedentary
lifestyle. There is some association between total energy (food) intake and bowel cancer but not
with the amounts of various fats.Studies in Australia suggest that the consumption of processed
meats increases the risk of cancer of the rectum.Fat and prostate cancerThere is some
relationship between prostate-cancer mortality and consumption of animal fat.In general people
who wish to reduce their risk of cancer are advised to reduce their intake of foods high in animal
fat. This is also a sound recommendation for reducing the risk of cardiovascular disease.A
general health recommendation is to have a balanced diet coupled with adequate physical
activity.It is interesting to note that 100 years ago in the Western world cancer of the stomach
was one of the most common cancers. Its incidence has dramatically decreased. This appears
to correlate with the introduction of commercial and domestic refrigeration. This may mean that
in Western countries meat is fresher and less likely to be contaminated with micro-organisms.
There is also less reliance on various curing processes involving salts, other chemicals, smoking
of food, etc. It is thought that some of these processes led to a high incidence of gastric cancer
at that time.Fibre and bowel cancerThe potential role of fibre in the diet in relation to cancer has
been intensively studied. Most studies have indicated that a high-fibre diet appears to be
protective against bowel cancer. Whether this is a mechanical effect of the bulk of fibre alone or
some other factor is uncertain. Fibre creates a larger, softer stool that passes through the bowel
more quickly and can also bind and inactivate potentially carcinogenic chemicals in the bowel.
Recent studies have also shown that fibre is basically composed of a complex carbohydrate,
glucan, which has been shown to have properties of stimulation of the immune (protective)
system.However, the results of various studies have been difficult to interpret. The exact role of
fibre in the development of colorectal cancer is not clear. Again, a balanced diet remains an
important general health recommendation.Other dietary factorsAlthough the consumption of
fruit and vegetables and some of their main micronutrients appears to have a role in cancer
prevention, it does appear that it may be less important than previously thought. The evidence is
still unclear, because some recent studies have documented a lack of association of these foods
with the incidence of cancer. It is possible that increased intake of folic acid, a vitamin found in
various fruits and vegetables, may play a role in cancer prevention. Other dietary ingredients for



which cancer-protective properties have been claimed but are still inconclusive are antioxidants
including betacarotene and retinol and trace elements selenium and zinc and also garlic. It is
likely that a deficiency of some of these food ingredients might predispose people to
carcinogenic changes but that additional cancer protection is not achieved by increasing the
intake over and above what is in a healthy balanced diet. However, regardless of any cancer-
preventing properties, a diet rich in fruit and vegetables is still recommended because of its
beneficial effects in regard to heart disease, obesity and diabetes.1Questions commonly asked
about cancerWHAT IS CANCER?The word ‘cancer’ is a Latin word meaning ‘crab’. The
condition was called cancer in ancient times because an advanced cancer was thought to
resemble a crab with claws reaching out into surrounding tissues. A cancer, or malignant growth,
is now known to be a continuous, purposeless, unwanted, uncontrolled and damaging growth of
cells. Cancers are also referred to as ‘tumours’, but this word just means a lump, so it can also
refer to non-malignant growths.Although most normal body tissues contain cells that have the
ability to grow or reproduce, they do so only when there is a need; when the need has been
satisfied, the growth stops. For example, cells in some tissues such as the skin or blood wear out
quickly and are constantly being replaced. Cells reproduce only to meet the immediate needs of
the body. However, in the case of a cancer, cell reproduction continues for no good reason, and
excessive numbers of abnormal cells are produced; there is no ‘switching off’ mechanism. The
abnormal and unwanted cells spread into surrounding tissues, causing damage. The abnormal
cancer cells also tend to invade blood and lymph vessels, where they may travel to other parts of
the body and establish new colonies of growing cells. These colonies are called secondary (or
‘metastatic’) cancers.A cancer is quite different from an infection. An infection is caused when
germs or organisms from outside the body invade body tissues, causing damage. The body’s
defences recognise the germs as foreign material and establish protective measures to destroy
these invading organisms. Invading cancer cells, on the other hand, are abnormal cells that have
developed from the body’s own cells. They are, consequently, often not recognised by the body’s
defences as being foreign and tend to grow and invade without being attacked by this defence
mechanism.A growth of cells that seems to be under some sort of control is called a benign
tumour. Although there is no apparent purpose in the growth, the cells are more mature and
closely resemble the cells of the tissue from which they developed. Once the growth reaches a
certain size, it usually slows down or stops growing any further. All the cells of a benign tumour
stay together as a lump or swelling that is usually confined by a capsule, or lining of fibrous
tissue made from the adjoining tissue. They do not spread to other parts of the body.With
cancer, or malignant growth, on the other hand, the cells look abnormal and less like the cells
from which they developed. As a rule, the more malignant the tumour the more abnormal the
cells appear. The multiplication of cells also continues without control, causing the tumour to get
bigger and bigger. The tumour may then invade surrounding body tissues, increasing the
likelihood of it spreading to other parts of the body and establishing secondary growths.Types of
cancerAlthough all malignant growths are commonly referred to as cancers, the word



‘cancer’ (or ‘carcinoma’) is more correctly applied to a malignant growth of glandular cells, cells
lining a hollow organ or a duct, or cells lining skin surfaces. Cancers of the flat cells lining the
skin and some hollow organs such as the oesophagus (gullet), mouth or throat are called
squamous carcinomas, and cancers of gland cells (more round, ball shaped, or rectangular/
brick shaped) are called adenocarcinomas. A cancer may start in cells lining the mouth, throat,
stomach or bowel, cells lining the ducts of the breast or cells lining the air passages in the lungs,
cells lining the cavity of the uterus or vagina, the kidney or bladder. A cancer may start in any
organ where there are glandular structures, such as the thyroid gland, the prostate gland,
glandular tissue of the breast, the pancreas, the salivary glands and the liver or the
kidneys.Malignant tumours of these glands or lining cells are truly called cancers and are the
most common forms of malignant tumour. However, sometimes cells of other tissues (such as
blood, bone, the brain or muscle) will become malignant (i.e. grow continuously, without purpose
and without control or restraint). Although these are commonly called cancers, they are more
correctly called by other names, as described in Section 3 of this book.ARE ALL TUMOURS
MALIGNANT?The answer is ‘no’. Non-malignant or benign tumours are, in general, much more
common than malignant tumours.IS CANCER ALWAYS DANGEROUS?If a cancer is detected
early, if it is small and has not yet spread to other parts of the body, it can usually be removed
surgically or treated – with radiotherapy and/or chemotherapy – so that it is cured.Cancers are
dangerous when they cause damage and destruction to surrounding tissues and when they
spread to other organs and tissues where they establish secondary cancers (metastases).
These secondary growths damage and interfere with the function of the organ or tissue in which
they are growing. For example, secondary cancers in the liver interfere with the function of the
liver. If secondaries are in the lung, they can block air passages and interfere with breathing,
causing infection or pneumonia. Secondaries in the brain will cause pressure on the brain and
interfere with its function, and secondaries in bones can cause pain and erosion of bone, which
may then collapse or fracture.Most skin cancers (including melanoma) are now detected when
they are small and easily cured. However, it is now recognised that with modern treatment and
early diagnosis, some 55% of all of the more serious internal cancers in patients in developed
countries can be cured. If lung cancer was taken out of the equation – by people stopping
smoking – then the cure rates overall would be well over 60%.HOW COMMON IS CANCER?
Cancer is known to occur in all societies and in all parts of the world. It affects animals as well as
humans. Cancer occurred in ancient as well as in modern times. However, the types of cancer
most prevalent in a community vary with the age, sex and race of those in the community, as well
as its geographical location. These various forms of cancer will reflect the economic and
environmental conditions of the different countries, and in particular their diet and lifestyle.In
Westernised societies cancer is responsible for about 25% of deaths. As lifespan progressively
lengthens, cancer is becoming a more significant cause of death than heart and vascular
disease. The most common cancers in Western developed countries are those of the prostate,
breast, lung and colorectum (large bowel). These account for more than half the known cancer



cases, other than the common skin cancers.The relationship between these cancers and age is
striking. Most people are surprised to know that from the age of 50 to 59 there is a one in 20
chance that an individual will develop a cancer (excluding a simple skin cancer). To go from 60
to 69 the chance is one in ten and from 70 to 79 one in five. Once individuals get over the age of
80, there is a one in three chance that they will develop a cancer.Young people in Western
society, meanwhile, are more at risk from accidents at home or on the road, because cancer is
relatively uncommon in this age group. The rarer cancers in young people are usually of a quite
different type: leukaemias (cancers of the blood cells), lymphomas (cancers of the bone marrow
and lymph nodes), certain sarcomas (bone or soft-tissue cancers) and testicular cancer in
males.WHAT CAUSES CANCER?For generations doctors, researchers, philosophers and
quacks have been trying to find a single cause for all cancers and consequently a single cure.
This is unlikely because cancers are the result of many different causes.Cancer begins when
one or more of the trillions of cells in our bodies breaks free of normal restraints and starts to
divide and multiply in an uncontrolled way. This can happen to almost any kind of cell, especially
those cells that frequently divide to replace worn-out cells, such as skin, glands, stomach-or
bowel-lining cells and blood-forming cells.Cancers are many different diseases and can occur in
virtually every organ. There are quite different causes for these various cancers. Like all animals
and plants we inherit two sets of genes, one from each of our parents. Genes are chains of DNA
(deoxyribonucleic acid) with specific coding sequences in the nucleus of cells. Genes are
responsible for transmitting inherited features from our parents. Genes determine the colour of
our skin and eyes, our height and other obvious body features but also the many different
tissues, organs and cells in the total make-up of our bodies and body functions. Genes are in
two sets of small chains called chromosomes in each cell nucleus. They are also responsible for
cell division and needed for tissue growth and repair. A cancer is formed when there has been a
change in one or more genes (mutation) so that new cells are produced when they are not
needed.Normal cell division is under the control of genes in the nucleus. There are many
different factors that can trigger mutations in the genes (DNA) of cells. It now appears that to
form cancer cells a sequence of several genes in the DNA is mutated. This process may take
many years to occur. These mutations alter the balance of control of cell division or replication.
Other types of genes cause cells to die as a normal process (e.g. those lining the bowel or lung
airways). Loss of activity of these genes due to mutation may lead to cells with a long lifespan,
creating abnormal growth. Other genes in the cancer cell are responsible for tissue invasion and
the ability to travel in the blood or lymph streams and seed elsewhere, rather like the seeds of
weeds caught in the wind and spreading in agarden.Most recent studies suggest that many
cancers may result from a combination of these factors. Cells contain genes (specific DNA
sequences) that ‘switch on’ a self-limiting repair process when a tissue is worn out or injured.
After repair the healing mechanism is ‘switched off’ by other genes. Cancer-causing agents,
such as certain viruses, chemicals or, most commonly, random mutations, may accumulate with
age, causing abnormal cell reproduction. Many of these mutated genes are called oncogenes



and produce abnormal signal proteins that trigger the switch-on mechanism for cell replication.
There is evidence that some people inherit abnormal oncogenes in their genomes, predisposing
them to a greater risk of developing cancer.It is now recognised that in a small proportion of
patients with cancers – particularly breast, bowel and ovarian cancer – the oncogenes may be
transmitted through families. Individuals in such families are at greater risk for the development
of these cancers.There is a wide range of potential causes of the various cancers, although in
many individuals a specific cause may not be identified. Tobacco smoking is a major cause and
is responsible for an increased incidence of cancers of the lung, mouth, throat and larynx, as
well as cancers of the oesophagus, stomach, pancreas, kidney, bladder and even the
breast.Excessive exposure to ultraviolet light from the sun is responsible for an increased
incidence of skin cancers in fair-skinned people who live in regions closer to the equator.
Reflecting this, Australia has the highest incidence of skin cancers in the world. Certain lifestyle
factors appear to be related to the development of colorectal, prostate and breast cancer. These
include a Western-style diet (high animal fat, low fibre) as well as a more sedentary
lifestyle.Some industrial irritants and chemical carcinogens (cancer-causing substances) cause
different types of cancers. The first cancer found in Western countries to be caused by a
chemical agent was cancer of the scrotum, which commonly developed in chimney sweeps in
Britain in the eighteenth century. The cause was found to be soot, which collected in the scrotal
area of those industrial workers. Later, certain dyes used by German workers in chemical
factories and excreted in the urine were found to be associated with an increased incidence of
bladder cancer. People using phosphorus to paint luminous dials on clocks and watches were
also found to have a high incidence of bone cancer. The phosphorus was absorbed due to the
workers’ habit of licking the tips of their small phosphorus paintbrushes. These types of cancer
are not seen today because of improved working conditions. A number of chemical agents
cause cancer in experimental animals. Similar agents are present in tobacco tars and products
of the petroleum industry and other chemical industries. Asbestos exposure is associated with
the development of malignant mesothelioma, a quite rare cancer of the lining of the lung or the
abdominal cavity.Viruses have been studied as a possible cause for human cancer, based on
evidence that certain ones cause cancers in animals and that, in humans, warts are known to be
caused by a virus. (A wart is a benign tumour.) However, apart from a few exceptions, there is no
clear evidence that common viruses are responsible for cancer in humans.The exceptions
include a certain cancer in the back of the nose and upper throat, most common in Chinese
people who live in or near the Guangdong province of China near Hong Kong. In these people
there is a high incidence of infection with the Epstein-Barr virus, which may play a part in
developing this cancer. The Epstein-Barr virus, which is associated with infectious
mononucleosis (glandular fever), may also be linked to the development of some lymphomas,
especially a highly malignant form of lymphoma described as Burkitt’s lymphoma, which occurs
in children, particularly in Africa and New Guinea.A virus responsible for hepatitis C is a risk
factor for the development of hepatocellular carcinoma (hepatoma), a primary liver cancer. This



is a common cancer in South East Asia.The human papilloma virus is responsible for the
development of cancer of the entrance of the uterus (cervical cancer), as well as cancer of the
penis. The virus is commonly transmitted sexually.Although rarely seen today, people with AIDS
(acquired immune deficiency syndrome) were at greater risk for Kaposi’s sarcoma, which was a
malignant transformation of small blood vessels in the skin and gastrointestinal tract.In India and
New Guinea, where betel-nut or tobacco leaf is chewed, there is a dramatic increase in the
incidence of cancer of the mouth and pharynx. This appears to be due to a direct carcinogenic
effect of the betel-nut or tobacco leaf on the lining cells of the mouth.However, for the majority of
individuals with a cancer there is often no known cause, apart from age, Western lifestyle and
diet. For instance, approximately 100 years ago cancer of the stomach (gastric cancer) was
much more common than it is today. Since the introduction of both commercial and domestic
refrigeration with improved food-handling habits and less use of preservatives in food, the
incidence of gastric cancer has gone down significantly. An exception to this is in Japan and
some eastern countries where there are different food habits and a different diet. By comparison,
the risk for bowel cancer has gone up with the modern Western diet.It is also a common
observation that pre-existing abnormalities in tissue are more likely to develop malignant cells
than normal tissues. Such abnormal tissues include congenitally abnormal tissues, chronically
irritated tissues, chronically wasted or worn out (atrophic) tissues, chronically inflamed or
severely scarred tissues or tissues with one or more surface sores (ulcers). Pre-existing benign
tumours such as lumps under the surface lining of the skin or mouth, or lumps projecting from
such a surface (polyps or papillomas), also have an increased chance of malignant
change.WHO IS AT RISK?The single greatest factor for the risk of developing cancer is age, as
described earlier. The other major risk factors are smoking and certain aspects of Western living,
including diet and a sedentary lifestyle. These are also risk factors for cardiovascular disease
and diabetes. Excessive sun exposure, particularly for leisure activities, is an obvious risk factor
for skin cancers, including melanoma.A family history of cancer (particularly in breast or bowel if
it has developed in family members by their 40s and 50s) may indicate an increased risk in that
family, possibly due to an inherited oncogene.Individuals who have had treatment for a particular
cancer, which may have included radiation therapy and/or prolonged chemotherapy, may be at
increased risk for the development of a second cancer. For example, smokers who have
developed cancer of the oral cavity, which may be cured by treatment, are at high risk for the
development of lung cancer if they continue to smoke.As people grow older the risk of
something going wrong with the cell-division process over its many generations is increased, so
that genetic mutations are more likely to cause development of abnormal, cancerous cells.IS
CANCER CONTAGIOUS?No. There is no evidence that, in the normal course of events, cancer
can be passed from one individual to another. However, there are certain viral infections that
lead to organ damage that can subsequently lead to cancer. For instance, primary cancer of the
liver (hepatoma), which is a common disease in Asia, may be a sequel to a chronic infection with
the hepatitis B or hepatitis C virus causing cirrhosis. The hepatitis virus can spread if there is



poor personal hygiene and faecal contamination.Similarly cancer of the cervix (neck of womb) is
often a sequel of genital infection with the human papilloma virus. This virus is spread by sexual
contact. A small proportion of women infected with this virus will go on to develop cancer of the
cervix and, much more rarely, men will develop cancer of the penis.Prior to the development of
effective antiviral therapy, AIDS, which is caused by viral infection (HIV 1), may have pre-
disposed people to certain cancers. These include malignant lymphoma and Kaposi’s sarcoma,
which is a malignancy of small blood vessels in the skin and gastrointestinal tract. The cause of
malignancy in patients with AIDS is the damage to the patient’s natural immune defences
against both infection and cancer. Even though a number of individuals still have AIDS, much of
the immune deficit is controlled by antiviral therapy, and the risk of developing these cancers is
much less. Sadly, though, this antiviral therapy is only readily available in Western
countries.DOES HEREDITY PLAY A PART?It is now known that perhaps some 5–10% of
cancers are due to mutations, that is changes in cancer-susceptibility genes that are inherited.
There are some well-recognised risk factors that may indicate a genetic cancer syndrome is
present in a family. One is that the cancer has come on at a relatively early age (e.g. under the
age of 45 for breast cancer or under the age of 50 for a patient with bowel cancer or prostate
cancer).Other indicative factors are the presence of several family members on the same side of
a family with a similar cancer. A cluster of various cancers is known to stem from a single gene
change. Thus any combination of breast, ovarian, uterine or bowel cancer in two or more
members of a family often indicates genetic influence. Another factor would be where one
individual has multiple, or a series of, primary cancers (e.g. both breast and ovarian cancer, or
multiple primary cancers of the large bowel).There are now, in special hospital centres, family-
counselling clinics that can assist patients and their families in understanding the potential risks
for the development of cancer in other family members. There are also sophisticated gene tests
(DNA typing) for a variety of these hereditary cancers. These tests, which can be done only in
specialised centres, are expensive and the technical process is quite complex and often takes
several months to carry out. The more commonly known genetic mutations are in breast cancer,
due to genes called BCRA 1 and BCRA 2, and in colon cancer due to genes called APC and
MMR.Family members may need to be followed up with screening examinations if they are at
high risk. Issues of confidentiality and privacy are carefully attended to in these clinics.DOES
AGE PLAY A PART?As discussed earlier, the risk of developing most cancers increases
progressively with age. However, although it is relatively rare, cancer can occur in infancy, young
children and teenagers. The types of cancers that occur at these young ages are quite different
from those occurring in adults. They are often called ‘blastic’ or ‘blastomas’ because they arise
from immature ‘blast’ cells. Such cancers include acute lymphoblastic leukaemia and Wilms’
tumour (nephroblastoma), which is a type of cancer of the kidney. When the latter does occur, it
is almost always in infants less than five years of age and may even be present at birth.
Treatment is surgery and chemotherapy. The survival rate for most of the children with this
tumour is now really quite good with modern treatment.Another childhood cancer is



neuroblastoma, arising from nerve cells, which occurs generally in the abdominal cavity.
Children are treated with surgery and chemotherapy. Depending on the extent of the disease
and the nature of the particular cancer, most children with early-stage disease have very good
outcomes following surgery. Another rare cancer is called rhabdomyosarcoma, which is a
malignancy of muscle tissue in infants and children.Teenagers and young adults can develop
acute leukaemias and lymphomas. These are cancers of blood cells and lymph nodes and
include Hodgkin lymphoma. The outlook for many with these lymphomas is extremely good with
modern radiotherapy and chemotherapy. Burkitt’s lymphoma is a cancer that predominantly
affects the jaws of children, most commonly in tropical Africa and New Guinea (see the
discussion of viruses in ‘What causes cancer?’ earlier).Teenagers and young adults have the
highest incidence of bone cancers. Bone cancers (osteosarcomas) are relatively uncommon,
but when they do occur it is most often during the growth periods of children and young
adults.Malignant tumours of the testes are quite rare but occur most commonly in men between
the ages of 20 and 40. Again, with appropriate surgery and chemotherapy, the cure rates are
extremely high. The best known example of this good outcome is the champion Tour de France
cyclist Lance Armstrong. He had advanced testicular cancer cured with modern chemotherapy
and surgery.Ovarian cancer and cancer of the cervix most commonly affect women between the
ages of 40 and 60, but cancer of the body of the uterus is more likely to occur in women over the
age of 60.The common cancers of the lung, prostate, bowel and breast all occur more frequently
in older people, particularly over the age of 50, increasing in incidence with age, as discussed
earlier. Lung cancer has become increasingly common in communities where cigarette smoking
is prevalent. The average age at onset is about 70, as it takes many years for the irritating effects
of tobacco tars to cause the changes in the air passages that lead to cancer. However, tragically,
individuals who commence smoking as teenagers may develop the disease in their late 30s or
40s.Breast cancer is uncommon in women under 30 years. Thereafter it increases in incidence
with age, having a median age of onset of about 60 years.The incidence of stomach and bowel
cancers also increases with age, reaching a peak incidence at about 70 years of age.Cancer of
the prostate gland is another disease of increasing age. It is not often seen in men under 50 but
is the most common internal cancer affecting men over 65, and some slowly developing,
apparently malignant cells can be seen in the prostate gland of virtually all men over the age of
90.Skin cancers and oropharyngeal (mouth and throat) cancers become more common with
increasing age. The cause of most skin cancers is cumulative damage to skin, which may reflect
outdoor exposure since childhood and sunburns. Similarly, melanoma is related to skin damage
caused by sun exposure. Although it is rare before puberty, after puberty it occurs in people of all
age groups, gradually becoming more common with increasing age. Unlike other skin cancers,
which most often occur on the face because that skin is most constantly exposed to the sun,
melanoma is not so directly related to gradual prolonged sunlight exposure. Melanoma occurs
most commonly on the parts of the body and lower limbs that are not constantly exposed to the
sun but are more likely to have been damaged by occasional episodes of sunburn. This



presumably reflects recreational exposure, often as a child.ARE SOME PEOPLE MORE LIKELY
TO DEVELOP CANCER THAN OTHERS?Clearly the answer to this is ‘yes’. There are several
so-called pre-malignant conditions that can lead to the development of malignant change and
hence cancer. Although most cancers develop ‘out of the blue’ in tissues that were apparently
otherwise normal, many cancers develop in tissues that have been chronically damaged.
Abnormal tissues are more likely to develop malignant change.The most common of these is
repeated sun damage to skin. Apart from the wrinkling and thickening of the skin, there may be
small discrete areas where the skin is thickened and crusty, called hyperkeratoses. This is a pre-
malignant condition, and within these small hyperkeratotic areas a skin cancer termed a
squamous-cell carcinoma may develop. These are particularly common on the face, lips and
backs of hand. Malignant melanoma may develop in a pre-existing, apparently benign mole or a
pigmented naevus, although sometimes melanoma develops in an apparently normal area of
skin with no evidence of a pre-existing mole.People who have pernicious anaemia (a blood
disorder) or chronic atrophic gastritis (a stomach disorder) have a six-times greater risk of
developing stomach cancer than other people. Stomach ulcers too may occasionally develop
into stomach cancers, although the more common duodenal ulcer has not shown any tendency
to develop into cancer.Another important pre-malignant condition is the presence of benign
adenomas or polyps in the large bowel (colon or rectum). These can, over the years, undergo a
malignant change. Individuals may be detected with these because of investigation for rectal
bleeding. The polyps are usually removed by simple resection using an endoscope (an
instrument for examining the interior of the bowel).Chronic inflammatory conditions of the bowel,
such as ulcerative colitis and granular colitis (Crohn’s disease), can also lead to the
development of cancer of the large bowel. Ulcerative colitis has a much greater tendency to do
this, and the risk of cancer is related to the extent and duration of ulcerative colitis in the bowel
lining. Because of this risk, many individuals with ulcerative colitis may have their large bowel
totally or partially surgically removed. The younger the patient at the onset of ulcerative colitis,
the longer it has been present, and the greater the extent of the colitis in the colon, the greater
the risk of cancer developing.Smokers are particularly prone to developing chronic irritation of
the mucosal lining of the mouth and throat. This may lead to a thickening of the surface cell layer
that shows up as small white patches (leukoplakia). These patches also have a predisposition
towards the development of a subsequent cancer (squamous-cell carcinoma).Chronic
inflammatory conditions involving the gall bladder, kidney and bladder associated with stones
can predispose these organs to the subsequent development of cancer.Although relatively rare
today, chronic leg ulcers associated with either repeated trauma or unhealed varicose ulcers can
sometimes develop into the so-called Marjolin’s cancer involving the skin area around the ulcer.
This is more common as a sequel to longstanding chronic tropical ulcers involving the
leg.Women who have chronic mastitis in the breasts (more correctly known as benign mammary
dysplasia, hormonal mastopathy or fibroadenosis cystica) have a slightly higher risk of
developing breast cancer.Rarely, a benign tumour may become malignant. With some types of



benign tumours such as warts, the risk is extremely small, virtually negligible. With the common
fatty tumour called a lipoma, the risk is so small that removal is usually not justified. However,
with others there is a small but somewhat greater risk of malignant change, and for many of
them surgical removal of the lump is usually recommended. These include papilloma (a fern-like
projecting tumour) in the mouth or in a duct of a breast or sometimes colon; some soft-tissue
tumours (tumours of fat, fibrous tissue, nerves, blood vessels, etc.); adenomas (gland lumps);
and benign tumours of bone or cartilage. With still other benign tumours, such as polyps of the
stomach or colon or especially papilloma of the rectum, the risk of malignant change is of real
significance and surgical removal of these tumours is virtually always recommended.Certain
congenital abnormalities can subsequently undergo a malignant change. These include a
thyroglossal cyst (a congenital remnant of thyroid tissue high in the neck or in the back of the
tongue) and a branchial cyst (a cyst resulting from a congenital developmental abnormality in
the neck). Another important abnormality is an undescended testis, where the testis has not
descended into the scrotum at birth but remains at the back of the abdominal cavity. This has an
increased risk of developing cancer. This is important as surgeons can bring the testis down into
the scrotum or remove it. These increased risks are of varying degrees. The risk is very small in
the case of branchial cysts but quite high in the case of an undescended testis.Lipomas, which
are common benign fatty tumours often underneath the skin, very rarely develop a malignant
change, but internal lipomas are more likely to undergo a malignant change, becoming a
sarcoma. It is also important to note that there does not appear to be any significant risk of the
development of a tumour (sarcomas in bone or muscle) after acute injuries such as a kick in the
thigh or a blow to a bone at football, etc. However, some individuals with these tumours do
report a preceding injury. This is much more likely to have drawn attention to a pre-existing
sarcoma rather than caused it.DOES GENDER PLAY A PART?Obviously, cancers that occur in
organs of one sex only are unique to that sex. Surprisingly, breast cancer can occur in men.
However, for every 100 cases that occur in women, there is only one occurring in men. The
treatment and outcome is virtually the same in men as it is in women.Lung cancer was once
predominantly a male-related disease, reflecting the predominance of cigarette smoking in men.
The incidence of lung cancer has increased since World War II. However, the incidence in
women is rising dramatically, particularly in the United States, and is approaching the levels
seen in men. This reflects the increase in smoking by women. It is of considerable concern that
there is a high level of smoking in teenage girls, which is anticipated to cause a further increase
in the incidence of lung cancer in women in a few decades.Generally skin cancers are more
common in men because of the increased exposure to the sun in recreational activities and
outdoor work. This usually reflects sun exposure some decades earlier, when there was little
awareness of skin protection, when block-out creams were not used and people spent
significant time outdoors without a hat or shirt.Stomach cancer is two or three times more likely
to occur in men than in women in most countries but not all, possibly reflecting the relative
incidence of smoking in some communities.There are also some slight differences in gender



incidence in some other cancers for no apparent reason. For example, cancer of the
oesophagus is more common in men, especially in the middle and lower oesophagus, but
cancer in the upper oesophagus is more common in women. Also, for unknown reasons, cancer
of the rectum is more common in men, but cancer of the colon is slightly more common in
women.Primary carcinoma of the liver (hepatoma) is some threefold higher in males, probably
because of greater alcohol consumption. The incidence of cancer of the pancreas, more
common in men, is increasing in the USA, especially in men who are smokers. It is also being
seen more frequently in women with diabetes mellitus and women smokers.DOES DIET PLAY A
PART?The predominant dietary issue is the role of fat consumption as a cancer risk.
International differences in the incidence of several cancers have been correlated with apparent
per-capita fat consumption. The strongest associations have been seen with cancer of the
breast, colon, prostate and lining of the womb (endometrium). These are the most common
internal cancers in the Western world, with the exception of lung cancer, which is essentially
smoking induced. Therefore, reduction in dietary fat has been important in cancer prevention
strategies.Fat and breast cancerWhile breast cancer is the most common cancer in women in
Western countries, the association between fat and breast cancer is complex and controversial.
It may be that the relatively lower incidence in Mediterranean countries reflects the use of mono-
unsaturated fats (olive oil as distinct from animal fats). It may also be that animal fats, including
human fat, store various hormones that may increase the risk of breast cancer.In the West the
age of puberty has been dropping for many years. It may be that high overall energy/food
consumption allows rapid growth rates and leads to early puberty, with increased years of
menstrual cycles producing oestrogen (female sex hormone) over a more prolonged fertile
lifespan. This may play a role in the future risk of development of breast cancer.Fat and bowel
cancerApart from dietary fibre it is not entirely clear whether the higher rates of colorectal cancer
in affluent Western countries most reflect increased fat intake or an association with a sedentary
lifestyle. There is some association between total energy (food) intake and bowel cancer but not
with the amounts of various fats.Studies in Australia suggest that the consumption of processed
meats increases the risk of cancer of the rectum.Fat and prostate cancerThere is some
relationship between prostate-cancer mortality and consumption of animal fat.In general people
who wish to reduce their risk of cancer are advised to reduce their intake of foods high in animal
fat. This is also a sound recommendation for reducing the risk of cardiovascular disease.A
general health recommendation is to have a balanced diet coupled with adequate physical
activity.It is interesting to note that 100 years ago in the Western world cancer of the stomach
was one of the most common cancers. Its incidence has dramatically decreased. This appears
to correlate with the introduction of commercial and domestic refrigeration. This may mean that
in Western countries meat is fresher and less likely to be contaminated with micro-organisms.
There is also less reliance on various curing processes involving salts, other chemicals, smoking
of food, etc. It is thought that some of these processes led to a high incidence of gastric cancer
at that time.Fibre and bowel cancerThe potential role of fibre in the diet in relation to cancer has



been intensively studied. Most studies have indicated that a high-fibre diet appears to be
protective against bowel cancer. Whether this is a mechanical effect of the bulk of fibre alone or
some other factor is uncertain. Fibre creates a larger, softer stool that passes through the bowel
more quickly and can also bind and inactivate potentially carcinogenic chemicals in the bowel.
Recent studies have also shown that fibre is basically composed of a complex carbohydrate,
glucan, which has been shown to have properties of stimulation of the immune (protective)
system.However, the results of various studies have been difficult to interpret. The exact role of
fibre in the development of colorectal cancer is not clear. Again, a balanced diet remains an
important general health recommendation.Other dietary factorsAlthough the consumption of
fruit and vegetables and some of their main micronutrients appears to have a role in cancer
prevention, it does appear that it may be less important than previously thought. The evidence is
still unclear, because some recent studies have documented a lack of association of these foods
with the incidence of cancer. It is possible that increased intake of folic acid, a vitamin found in
various fruits and vegetables, may play a role in cancer prevention. Other dietary ingredients for
which cancer-protective properties have been claimed but are still inconclusive are antioxidants
including betacarotene and retinol and trace elements selenium and zinc and also garlic. It is
likely that a deficiency of some of these food ingredients might predispose people to
carcinogenic changes but that additional cancer protection is not achieved by increasing the
intake over and above what is in a healthy balanced diet. However, regardless of any cancer-
preventing properties, a diet rich in fruit and vegetables is still recommended because of its
beneficial effects in regard to heart disease, obesity and diabetes.
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