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Dear Friend,

I’m Professor Chris Goodnow, Executive Director of the Garvan Institute  
of Medical Research in Sydney. I wanted to introduce myself and thank you  
for requesting our brochure on ‘Understanding pancreatic cancer’.

Pancreatic cancer has one of the highest mortality rates of all cancers.  
The five-year survival rate is around 8%. At Garvan, our researchers are  
working to improve the lives of those affected by the disease. 

By using the information found in our own DNA, we hope to find better ways  
of predicting, diagnosing and treating pancreatic cancer. I hope you find this 
brochure informative and useful and consider joining our family, pioneering  
the future of medical research.

Yours sincerely,

Chris

We see a future where an individual’s 
DNA is used to better predict, diagnose 
and treat disease.
It’s within reach.

Professor Chris Goodnow FAA FRS 
Executive Director, Garvan Institute of Medical Research 
The Bill and Patricia Ritchie Foundation Chair
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Pancreatic cancer is relatively uncommon, 
accounting for only 2.2% of all cancer cases 
in Australia. Therefore, some people may not fully 
understand the role of the pancreas and how 
cancer can develop here. This section outlines  
the functions of the pancreas, as well as important 
information about pancreatic cancer, including 
possible causes, diagnosis and treatment.

The pancreas 

The pancreas is a 15-25 cm (6-10 
inches) oblong flattened gland 
located within the abdomen, between 
the stomach and the spine. 

It has two main functions – to 
produce many important hormones, 
including insulin and glucagon, and 
to secrete pancreatic juice into the 
duodenum, which contains enzymes 
for digesting food so that nutrients 
can be readily absorbed in the gut.
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The pancreas is divided into five 
main regions

Uncinate process – The area of the 
pancreas that bends backwards and 
beneath the body of the pancreas. The 
uncinate process is where the superior 
mesenteric artery and vein, 2 crucial 
blood vessels, intersect.

Head – The widest portion of the 
pancreas. Located on the right side of 
the abdomen, adjoins the second part 
of the duodenum.

Neck – The thin region between the 
head and body of the pancreas.

Body – The middle portion of pancreas 
between the neck and tail. The superior 
mesenteric blood vessels are located 
behind the body.

Tail – The thin tip of pancreas in the left 
side of the pancreas, extending towards 
the spleen.

The pancreas is made up of glandular 
tissue and ducts. The main pancreatic 
duct (duct of Wirsung) drains pancreatic 
fluid from the pancreas into the 
duodenum. There are many small ducts 
branching from the main duct. The 
pancreatic duct joins the bile duct to 
form the ampulla of Vater, where the duct 
widens prior to entering the duodenum. 
Many individuals also have a small 
accessory duct (duct of Santorini), which 
extends from the main duct to the 
duodenum.

The dual function of the pancreas is 
reflected in its endocrine and exocrine 
compartments

The endocrine cells of the pancreas – 
the Islets of Langerhans – are 
responsible for the production and 
secretion of many important hormones 
into the bloodstream. The main 
pancreatic hormones insulin and 
glucagon work concurrently to regulate 
blood sugar levels within the blood.

Secreted directly into the bloodstream, 
insulin acts to lower the blood sugar level 
and increase the amount of glycogen 
(stored carbohydrate) in the liver. On the 
other hand, glucagon slowly increases 
the blood sugar level, if it falls too low. 
Diabetes results when the insulin 
secreting cells malfunction.

The exocrine cells of the pancreas – 
acinar cells – secrete pancreatic 
juice into the duodenum, which 
contains digestive enzymes that help to 
breakdown carbohydrates, proteins and 
fats so that they can be adequately 
absorbed and utilised by the body. 

Head
Tail

Body
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Pancreatic cancer occurs when damaged, or abnormal, cells grow 
out of control within the pancreas. Unfortunately pancreatic cancer 
is often diagnosed at an advanced stage, due to the location of the 
pancreas deep within the abdomen and because of the complex 
symptoms (it’s a combination of symptoms that people don’t 
recognise) the cancer can remain undetected until it grows large 
enough to affect or spread to nearby organs.

Cancer is an abnormal growth of 
cells within the body
Cancer is caused by changes in DNA 
(the genetic material that contains the 
instructions for all biochemical 
processes in the body), known as 
mutations. These mutations allow a 
cancer cell to replicate, bypassing the 
body’s normal control mechanisms 
which would usually repair or destroy 
the damaged cell. It is unclear how or 
why these mutations occur, although 
some people can inherit them whilst 
others gain them through 
environmental exposure. The number 
of mutations in cells also increases 
with age, which explains a higher 
susceptibility to cancer later in life.

Cancer growth interferes with normal 
pancreatic function
Pancreatic cancer commonly forms 
with the abnormal uncontrolled growth 
of cells in the pancreatic ducts, which 
then spread to the body of the 
pancreas. As the cancer grows and 
swells in size, it compresses vital 
structures adjacent to the pancreas. 
If the growth is within the head of the 
pancreas, this ultimately results in 
interference with bile release and 
causes obstructive jaundice.
 

Cancer is caused  
by changes in 

DNA, known as 
mutations.

Anatomy of a genetic mutation

What is  
pancreatic cancer?



6 76 7
Ultrasound of a pancreas Pancreatic cancer cells

Cancers of the pancreas are usually 
hard, grey-white, poorly defined 
masses.
The most common type of pancreatic 
cancers are infiltrating ductal 
adenocarcinomas, that arise from cells 
that form ducts and secrete mucin. 
These are commonly called “pancreatic 
cancers.”
A broad spectrum of tumours can arise 
in the pancreas, many are cystic, some 
are benign while others can be 
malignant.

The majority of pancreatic cancers are 
malignant
As they grow, the cancer cells destroy 
surrounding normal pancreas tissue, 
and infiltrate into nearby nerves, blood 
vessels and the lymphatic system, 
where they may travel to distant sites. 
Once a cancer has lodged in another 
organ, such as the liver or lungs, this is 
known as metastasis. 

Types of pancreatic cancer
Cancers of the pancreas are divided 
into groups according to the type of 
cell the cancer has arisen from, and 
to a lesser extent their position within 
the pancreas.
60% of pancreatic cancers arise in the 
head of the pancreas, 15% in the body, 
and 5% in the tail. Head  

60%

Tail 
5%

Body 
15%
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Pancreatic cancer is a genetic disease
Pancreatic cancer is caused by 
mutations or changes in a person’s 
DNA. These genetic mutations may be 
inherited, meaning that we are born 
with them, or they may be acquired 
throughout a lifetime. In most cases of 
pancreatic cancer, mutations are 
caused by environmental, lifestyle and 
ageing factors. Approximately 5-10% of 
all pancreatic cancers are the result of 
inherited changes, which explains why 
pancreatic cancer appears to run in 
some families.

The acquired changes (changes that 
develop after we are born) can occur 
when mistakes are made when a cell 
replicates or divides. Cells in the body 
are continuously replicating in order to 
make new cells and replenish cells, 
which have died as part of the normal 
cell cycle. This process is regulated by 
DNA. When DNA is damaged, changes 
occur in these instructions and as a 
consequence may result in abnormal 
growth, such as a tumour.

Certain risk factors can also 
increase a person’s chance of 
acquiring these genetic changes, 
which can lead to the development 
of pancreatic cancer.

Pancreatic cancer occurs when damaged, or abnormal, cells 
grow out of control within the pancreas. Unfortunately, little is 
known about the exact causes of pancreatic cancer, so it can be 
difficult to explain why some people get the disease and others 
don’t. Some of the few known risk factors are outlined below.
 

Pancreatic cancer 
is often difficult  
to detect due to 
its anatomical 

location.

Causes of 
pancreatic cancer 

Pancreatic cancer cells
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Causes of 
pancreatic cancer 
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Some of the known risk factors are:

Smoking
Exposure to cancer causing chemicals 
(carcinogens), such as those found in 
cigarette smoke, can significantly 
increase a person’s risk of pancreatic 
cancer. Tobacco smoking is a major 
risk factor, and those who smoke or 
have smoked are approximately two 
to three times more likely to develop 
cancer of the pancreas.

Age
The incidence of developing pancreatic 
cancer increases dramatically with age. 
About 80% of cases occur in people 
between the ages of 60 and 80.

Nutrition and Dietary factors
Diets with a high intake of meat and/or 
saturated fat, and a reduced intake of 
fruits and vegetables can increase the 
risk of pancreatic cancer.

Other dietary factors associated with a 
greater risk of cancer of the pancreas 
include:

•   Foods high in cholesterol
•   Increased consumption of salt and 

smoked meats
•  High intake of dehydrated and/or 

fried foods
•  Over consumption of barbecued meat 

(exposure to the carcinogen 
heterocyclic aromatic amine [HCA])

Environmental

Those who are frequently exposed 
to certain pesticides and petroleum 
products may have an increased risk 
of pancreatic cancer. High rates of 
pancreatic cancer have been noted 
among industrial workers; for example 
the chemical manufacturing and metal 
industries.

Hereditary aspects of 
pancreatic cancer 

The majority of pancreatic cancers 
occur by chance, however 5-10% of 
pancreatic cancers are inherited. 
Genetic mutations can be passed down 
through families, causing some 
individuals to be born with an increased 
susceptibility to pancreatic cancer. 
Although the majority of genes 
responsible for this inherited risk 
remain unknown, there are a number 
of genetic disorders associated with 
an increased risk of pancreatic cancer.

These include:

Breast Cancer Gene 2 (BRCA2)

Mutations in the BRCA2 gene are 
generally associated with hereditary 
breast and ovarian cancer. However, 
BRCA2 mutations may also account for 
6-16% of hereditary pancreatic cancer 
cases. It is estimated that the lifetime 
risk of developing pancreatic cancer for 
those carrying a BRCA2 mutation is 5%.

Risk factors of 
pancreatic cancer
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Peutz-Jeghers Syndrome
This syndrome is caused by mutations 
in the STK11 gene. It is associated with 
the growth of polyps (usually benign) in 
the stomach and intestines, and 
pigmentation on the lips and nose. The 
lifetime risk of developing pancreatic 
cancer is 36%.

Hereditary Pancreatitis
Hereditary pancreatitis is rare and can 
be caused by mutations in the PRSS1 
or SPINK1 gene. This condition is 
characterised by frequent episodes of 
chronic pancreatitis (long-term 
inflammation of the pancreas) beginning 
from a relatively young age. The lifetime 
risk of developing pancreatic cancer 
is estimated to be as high as 40%.

Familial Atypical Multiple Mole 
Melanoma (FAMMM)

FAMMM is caused by mutations in the 
CDKN2A gene, and affected individuals 
tend to develop a large number of skin 
moles and melanomas at young ages. 
They may also be susceptible to cancer 
of the pancreas, however this increased 
risk has not been confirmed in an 
Australian population.

Lynch Syndrome or Hereditary Non-
Polyposis Colorectal Cancer (HNPCC)
Lynch syndrome is an inherited 
predisposition to developing bowel 
cancer, due to mismatch repair gene 
mutations (MLH1, MSH2, MSH6, PMS2). 
It is also associated with an increased 
risk of other cancers, including stomach, 
endometrial, ovarian, and pancreatic 
cancercer.

Familial Adenomatous Polyposis (FAP)
FAP is characterised by multiple 
colorectal adenomas at a significantly 
younger age. Benign and malignant 
tumours can also be found in other sites, 
such as the duodenum, stomach and 
skin. FAP is a result of mutations in the 
APC gene and is associated with an 
increased risk of pancreatic cancer.
 
It is important to note that having  
one or more of these risk factors, 
medical and/or genetic conditions 
does not mean someone will develop 
pancreatic cancer. Individuals 
concerned about their personal risks 
should consult with a doctor.

Most  pancreatic 
cancers occur by 
chance, however 

5-10% of pancreatic 
cancers are 
inherited.

Risk factors of 
pancreatic cancer
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Symptoms of  
pancreatic cancer

Early signs of pancreatic cancer 
include:

• Pain in the upper abdomen

• Loss of appetite

• Nausea and vomiting

• Weight loss

•  Changed bowel motions – either 
diarrhoea or severe constipation

•  Yellowish skin and eyes, and dark 
urine – these signs are caused by 
a condition called jaundice, which 
occurs if the tumour blocks the bile 
duct into the digestive system.

Less common signs include:

• Severe back pain

•  Onset of diabetes mellitus – 10-20% of 
people with pancreatic cancer develop 
diabetes mellitus as the cancer stops 
the pancreas from producing insulin 
properly.

All these symptoms are common to 
many conditions and may not mean 
you have pancreatic cancer. However, 
if you have any of these symptoms and 
are concerned, please consult with 
your doctor.

Pancreatic cancer is often difficult to detect due to its  
anatomical location, in that it is hidden behind other major organs 
such as the stomach, small intestine, liver, gallbladder and spleen.
Early stages of pancreatic cancer rarely cause symptoms. 
Symptoms are not often noticed until the cancer is big enough 
to touch and affect organs nearby.

Less common 
signs could include 

severe back pain 
or the onset of 

diabetes melitus.

Early signs could 
include pain in 
upper abdomen, 

loss of appetite or 
weight loss.
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Stage 0: 
This is the earliest cancer stage. The 
cancer is microscopic and can only be 
detected if pancreatic tissue is removed 
and sent for pathologic testing. There 
are no symptoms. This category is 
rarely used in practice, and is important 
mainly in cancer research.

Stage 1: 
The cancer is small and growth remains 
completely within the pancreas. There 
is no spread. There may be symptoms 
depending on whether the cancer is 
obstructing the flow of bile from the 
gallbladder as it drains through the 
pancreas into the small bowel.

Stage 2: 
The cancer is now a significant size 
with a potential to spread. It has either 
overgrown the pancreas and started 
invading surrounding tissue, or has 
spread to nearby lymph nodes, or both.

Stage 3: 
The cancer is spreading more deeply 
into tissue surround the pancreas, and 
is involving important blood vessels of 
the stomach and gut in the vicinity.

Stage 4: 
The cancer has now spread to other 
organs or to bone.

When a cancer spreads beyond the 
organ it originated in it is known as 
metastatic cancer.

A major concern when diagnosing a 
pancreatic cancer is whether or not the 
cancer has already spread 
(metastasised) outside of the pancreas. 
The location of the metastases will also 
determine whether the cancer is able to 
be surgically removed (resectable) or 
unable to be surgically removed 
(unresectable).

There are certain sites that pancreatic 
cancer may spread to, but every person 
may be different. Some of the common 
sites are:

Lymph Nodes: 
Metastases (mets) to lymph nodes 
does not automatically eliminate 
surgery as a treatment option. There 
are lymph nodes scattered throughout 
the body. The location of the affected 
lymph nodes makes a big difference for 
example the spread to more distant 
lymph nodes such as those near the 
liver, may mean the tumour is 
unresectable.

Liver: 
Mets to the liver are a common finding 
especially with tumours in the tail and 
the body of the pancreas. Usually, if 
there is evidence of liver “mets”, surgery 
will not be an option.

Stages of  
pancreatic cancer

Where does it spread?
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Treatment  
options

Treatment options may differ from 
patient to patient.

Once diagnosis is confirmed, treatment 
plans are based on several factors, 
such as the stage and location of the 
cancer, the patient’s age and general 
health state.

Advanced stages of pancreatic cancer 
cannot always be treated with the aim 
of completely curing the cancer. 
However, combinations of treatments 
are used to help relieve symptoms, 
prevent the tumour spreading, and 
maintaining a quality of life.

There are several treatment options for 
pancreatic cancer with the most 
common being surgery, endoscopic 
treatment, chemotherapy or radiation 
therapy. Patients may have just one of 
these treatments, or a combination.

Surgery 

A total pancreatectomy involves total 
removal of the pancreas, part of the 
stomach, part of the small intestine, the 
common bile duct, the gallbladder, and 
nearby lymph nodes. A distal 
pancreatectomy is where the body and 
tail of the pancreas and usually the 
spleen are removed. 

When cancer has spread and cannot be 
totally removed

Palliative surgery can be performed 
which help to significantly relieve 
symptoms and improve the quality 
of life.

Pancreatic cancer treatment differs between each 
patient and is generally based on the stage of cancer.

Treatment  
plans are based  

on several factors 
such as the stage  

of the cancer,  
age and general 

health.
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Treatment  
options

Chemotherapy 

 It aims to either kill cancer cells or stop 
the cell from dividing. Chemotherapy 
may be used as an added treatment 
after surgery for pancreatic cancer, 
often in combination with radiotherapy. 
In cases where a patient has advanced 
cancer, chemotherapy may also be 
used where surgery and radiotherapy 
is not possible. This treatment aims to 
relieve the symptoms, particularly the 
pain, rather than cure the cancer.

Chemotherapy can be administered 
orally or intravenously. The 
chemotherapy enters the blood 
stream and can, therefore, reach 
areas of the body where the cancer 
may have spread.

Chemotherapy treatment is usually 
given over several hours or a few days, 
and followed by a rest period of two to 
three weeks. The type of chemotherapy 
drugs and duration of treatment should 
be discussed with your treating 
specialist.

Radiation therapy

Radiation therapy treats cancer by 
using high-energy x-rays, which destroy 
or shrink cancer cells at the site of the 
tumour, while doing as little harm as 
possible to normal cells.

Radiation therapy may be used to 
treat cancer of the pancreas that has 
not spread but cannot be removed by 
surgery. It can be administrated in 
combination with chemotherapy or 
alone, usually after surgery, to reduce 
the tumour size and keep it under 
control for as long as possible. It may 
also be used to relieve symptoms, 
particularly pain, rather than to cure 
the cancer.

The most common form of 
radiotherapy used to treat pancreatic 
cancer is external beam radiation 
therapy. External beam radiation 
therapy uses an external device  
(linear accelerator) to generate  
high-energy rays that are focused  
on the targeted area.
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Personalising therapy

Dr Marina Pajic leads a team that 
investigates genomic data of pancreatic 
cancers to uncover new cancer 
treatment strategies tailored towards 
individual patients. Working as part 
of the Australian Pancreatic Cancer 
Genome Initiative (APGI) and drawing 
on the expertise of 13 clinical sites 
across the country, Dr Pajic’s team 
is testing new drug targets and 
therapeutic regimens.

“We are looking at developing new ways 
to treat pancreatic cancer where the right 
treatments are given to the right patients 
and the therapy is tailored according to 
the biology of each individual patient 
tumour,” says Dr Pajic. 

As part of the Garvan-led Australian 
Pancreatic Cancer Genome Initiative 
(APGI), Dr Pajic’s team helped provide a 
detailed ‘map’ of 400 pancreatic tumour 
genomes and developed new 
experimental models to investigate the 
disease. Dr Pajic and her group also 
established a personalised medicine 
project for pancreatic cancer, for the 
treatment of both primary operable 
and spreading (metastatic) 
pancreatic cancer.

Dr Pajic’s group aims to validate new 
drug-able targets and therapeutic 
regimens in early development for the 
treatment of pancreatic cancer, develop 
preclinical models of pancreatic cancer 
as a platform for comprehensive 
preclinical screening, and to drive the 
discovery of prognostic biomarkers and 
clinically useful treatment combinations 
for pancreatic cancer.

Working with colleagues in Australia 
and the UK, the group used whole 
genome sequencing to conduct the 
most in-depth analysis yet of 100 
pancreatic cancer genomes. The study 
revealed four tumour subtypes based 
on patterns of ‘structural variation’ that 
went undetected by other methods, and 
which could determine the most 
effective drug treatment. 

The work provides hope for a new, 
personalised therapy approach to 
pancreatic cancer, based in the genome 
of an individual’s cancer. 

Pancreatic cancer  
research at Garvan 
Garvan’s pancreatic cancer research is diverse, focusing on 
translating basic scientific discoveries into the clinic.  
Associate Professor Paul Timpson and Dr Marina Pajic  
are working to define the genetic characteristics of pancreatic 
cancer, developing biomarkers to assess therapeutic efficacy,  
and understanding the molecular mechanisms of drug 
resistance in order to develop new treatment strategies.
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Pancreatic cancer  
research at Garvan 

A Professor  
Paul Timpson and 
Dr Marina Pajic are 

working on new ways 
to treat pancreatic  

cancer.

Slowing down cancer spread

Associate Professor Paul Timpson 
heads the Invasion and Metastasis 
Laboratory at the Garvan Institute. He 
leads a group using cutting-edge 
imaging technologies to pinpoint the 
molecular drivers of pancreatic cancer 
as part of its surrounding environment 
in order to stop it from spreading. 
Nanotechnology shows in real time that 
pancreatic cancer tumour cells spread 
by ‘unzipping’ from each other.

“We use novel state-of-the-art intravital 
imaging and microscopic biosensors as 
tools to assess cancer invasiveness in live 
tumours. In real time and in three 
dimensions, this nanotechnology can 
show us that pancreatic cancer prepares 
to spread by the “unzipping” of the tumour 
cells from each other. Our aim is to 
effectively “rezip” the tumour cells back 
together using particular drugs called 
“anti-invasives” to slow down cancer 
spread,” says Associate Professor Paul 
Timpson.

Recently, the team investigated how the 
signaling protein ‘Src’, which were 
discovered in patient tumour samples 
analysed through the Australian 

Pancreatic Cancer Genome Initiative, 
drives the spread of invasive pancreatic 
cancer. The researchers then 
investigated how Src could be most 
efficiently deactivated by the cancer 
drug dasatinib, which is already in 
phase II clinical trials

Using their intravital imaging 
technology, Associate Professor 
Timpson and his team demonstrated 
that dasatinib inhibited significantly 
reduced the development of metastases 
in an experimental model of pancreatic 
cancer by about 50%. “Our technology 
has allowed us to identify an early event, 
prior to invasion and metastasis, that 
can be treated with drugs to reduce 
cancer spread in a pre-clinical model of 
pancreatic cancer,” explains Associate 
Professor Timpson. 

Associate Professor Timpson’s imaging 
technologies are also providing insight 
into how often and how long anti-
invasive drugs should be administered 
for the best clinical outcomes. Through 
this research, A/Prof Timpson’s team 
hopes to develop effective anti-invasive 
treatments that reduce cancer spread 
and improve patient outcomes.
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APGI –  
a global initiative
All cancer is caused by genetic changes; most of which occur 
in cells as we go through life. Studying the ‘genome’ – the 
entire DNA content present within a cell – can help better 
understand pancreatic cancers of individuals and improve 
outcomes for those diagnosed with the disease. 

In 2009, the Garvan Institute 
established the Australian Pancreatic 
Cancer Genome Initiative (APGI), an 
extensive, worldwide collaborative 
network of research and clinical 
groups investigating the underlying 
genetic events that define pancreatic 
cancer. 

The APGI has mapped pancreatic 
cancer genomes in a landmark effort as 
part of Australia’s contribution to the 
International Cancer Genome 
Consortium (ICGC). The initiative is one 
of the largest biomedical programs ever 
undertaken in Australia and has studied 
over 450 pancreatic cancer patients at 
11 active clinical sites, thanks to the 
efforts of over 150 clinical and scientific 
staff from various disciplines.

The work has revealed valuable 
information about the vast complexity 
of pancreatic cancer development, and 
the genomic signatures that make 
tumours in different patients unique.

The genomic data is providing 
researchers with key genetic ‘targets’ 
for which new treatment strategies can 
be developed. This work has also lead 
to the first Australian personalised 
medicine clinical trial in pancreatic 
cancer, called the Individualised 
Molecular Pancreatic Cancer Therapy 
(IMPaCT) trial.

The APGI has a vast program of studies 
underway, including those studying how 
variations in the genome impact an 
individual’s risk for cancer, how the 
immune system responds to cancer, 
and how to slow down or stop 
pancreatic cancer from developing.

Researchers studying pancreatic 
cancer have access to thousands of 
data sets, provided by the APGI and 
containing detailed information of 
hundreds of patient tumours. These 
efforts are helping improve the ways in 
which we diagnose pancreatic cancer 
early, develop better treatments, and 
customise treatment options based on 
the individual patient.
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APGI –  
a global initiative

We see a future where an 
individual’s DNA is used 
to better predict, diagnose 
and treat disease. 
It’s within reach.
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The Garvan Institute of Medical Research aims 
to harness all the information encoded in our 
genome to understand biology and predict, 
prevent and treat disease. This is the path to 
achieving our vision: a future where everyone 
lives longer, healthier lives.

Excellence 

Innovation 

Collaboration 

Integrity 

Respect 

Passion

Garvan Institute of Medical Research
384 Victoria Street
Darlinghurst NSW 2110

Call: (02) 9295 8110 
Visit: garvan.org.au

Garvan Research Foundation is the marketing  
and fundraising arm of the Garvan Institute

ABN 62 330 391 937


