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Colorectal cancer in Lynch syndrome
Written by Dr Pauline Skarrott. Updated 02.04.16  
This is suitable for those who want to read scientific details and for some health professionals. Always seek advice 
from your doctors and genetic counsellors.
This section deals with cancers of the colon and rectum in Lynch syndrome (LS) and medical research relating to 
them. Lynch syndrome colorectal cancers behave differently to ordinary or “sporadic” colorectal cancers and this 
affects how they should be monitored and treated. Lynch syndrome was previously known as HNPCC or hereditary 
non-polyposis colorectal cancer. (1)

Lynch syndrome is not rare. One person in every 350 of the population carries a mutated or altered gene that 
produces Lynch syndrome. Colorectal cancer (CRC) is the commonest of the cancers caused by LS and includes any 
cancer in the colon (large intestines) and the rectum. Over 60% of LS cancers are colorectal. Risks of colorectal 
cancer in Lynch syndrome can be substantially reduced by understanding how to prevent them and by having 
regular screening. (1)

                                                     
TERMS USED HERE
Also see the glossary at the end.
Colon, bowel and large intestines mean the same thing.  The term includes all the colon from the appendix to the 
top of the rectum.
Rectum and back passage mean the same thing. They refer to the reservoir where the body’s waste food products 
are stored before they are expelled.
Faeces, stools, motions, bowel movements and poo mean the same thing. They refer to the waste food products 
that come out of the body.
      
SYMPTOMS

Symptoms of colorectal cancer in Lynch syndrome
You should see your GP if you have any change in your motions or poo that lasts 3 weeks:-
*Change of normal motions or poo, often looser but can be constipated
*Rectal bleeding, usually blood mixed with motions or poo with or without mucus
*Extreme tiredness due to iron deficiency anaemia
*Abdominal pain, especially if accompanied by loss of weight or anaemia
*Lump in the abdomen that can be palpated or felt by a doctor                                                                    (2)
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GENETICS
(See more about this in the genetics section of our website)
Lynch syndrome carriers have abnormalities in one of four mismatch repair (MMR) genes: MLH1, MSH2, MSH6 
and PMS2. A further gene deletion called EPCAM, not a mismatch repair gene, which lies close to the MSH2 gene 
also causes Lynch syndrome. All the EPCAM carriers in Lynch syndrome have an increased risk of colorectal cancer. 
Lynch syndrome is inherited in an autosomal dominant pattern; offspring have a 50% chance of having the 
mutated gene, which they carry from birth. This is not a sex-linked condition, it can be inherited by both boys and 
girls. (1)

Algorithms are used to define those who are at highest risk of Lynch syndrome to be referred for genetic 
counselling.
Amsterdam II criteria. All three of the following must be met
* 3 or more relatives with histologically verified Lynch syndrome associated cancers: colorectal cancer, 
endometrial cancer, small bowel cancer, transitional cell carcinoma of ureter or renal pelvis. FAP must have 
been excluded (familial adenomatous polyposis). One of these must be FDR (first degree relative) of the other 
two.
*LS associated cancers involving at least 2 generations
*One or more cancers must have been diagnosed before the age of 50 years. 
The sensitivity and specificity of Amsterdam II criteria for a diagnosis of Lynch syndrome are 22 and 98 percent, 
respectively. (3)

People who have Lynch syndrome do not get colorectal cancer just because they have one genetic mutation or 
alteration. They also get a “second hit” with a mutation on a second allele (part of a gene) by a sporadic mutation. 
Then, repeated events such as carcinogenic chemicals in food are the final trigger to cause a cancer. (4)

INCIDENCE OF LYNCH SYNDROME COLORECTAL CANCERS
Approximately 40,000 new cases of all types of colorectal cancer occur in the UK each year. (5)  Most of these are 
not caused by genetic abnormalities and are called “sporadic” cancers. Lynch syndrome is the commonest genetic 
cause of colorectal cancer and causes 2-3% of colorectal cancers in the UK, about 1200 cases per year.  The table 
below shows “risk or incidence by the age of 70 years.”  That is the percentage of people with that gene mutation 
who are expected to get colorectal cancer by the age of 70 years.
Not everyone who is a Lynch syndrome carrier gets colorectal cancer and the reasons for this are as follows:-
*Different Lynch syndrome genes have different risks of colorectal cancer. See the table below. (6) MLH1, MSH2 
and EPCAM have the highest incidence. This means that in practice, 70% of Lynch syndrome colorectal cancers are 
MLH1 or MSH2. EPCAM gene abnormalities are found in 1% of Lynch syndrome colorectal cancers. 
*Lynch syndrome genes have “incomplete penetrance” which means that not everyone with the gene gets 
cancer. So for example, of women with MLH1 mutations, 45% will get colorectal cancer by the age of 70 years but 
55% won’t.
*Environmental factors do play a part in Lynch syndrome colorectal cancer and weight, diet and smoking can 
increase the risk. Long term oral aspirin reduces the risk. (1)
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Incidence of colorectal cancer in Lynch syndrome by gene mutation group and age of onset  

 general MLH1 MLH1 MSH2 MSH2 MSH6 MSH6 PMS2 PMS2 EPCAM EPCAM
colorectal  pop male female male female male female male female male female
Risk by 70 
(6) 5% 46% 45% 37% 33% 14% 26% 10% 10% 37% 33%
Mean age 70 43 43 44 44 55 57 59 59 43 43
Screening * YES YES YES YES YES YES YES YES YES YES
Screening 
age

20-25 
yrs

20-25 
yrs

20-25 
yrs

20-25 
yrs

20-25
yrs

20-25 
yrs

20-25
yrs

20-25 
yrs

20-25 
yrs

20-25 
yrs

*Screening recommended is for colonoscopy every 1-2 years. (1) The risk figures for colorectal cancer in the recent 
study by Moller are lower than previous articles but are likely to be a better estimate of risk because they include 
sex differences and all gene groups. The highest risk estimate is 46% for men with MLH1, much less than the 
previously published high figures of 70 or 80%. (6) The most important message to get across is that ALL Lynch 
syndrome carriers need regular colorectal screening, even the lowest incidence groups.

AGE OF ONSET
People that get sporadic cancers tend to be 70 years old or older whereas people who have Lynch syndrome and 
who get colorectal cancer are much younger. The most frequent age for them to get cancer of the colon or rectum 
is around 40 years old but it can strike at any age. Everyone with LS is prone to developing cancer of the colon or 
rectum and must have regular colonoscopies from the age of 20-25 years. (1)
Family history
There is sometimes a history in a family of colorectal cancers starting below 25 years which is the starting age for 
colonoscopies in many European countries. This may be due to environmental factors such as diet or a high body 
mass index (BMI) it is likely that there is also a genetic “double effect”. This means that the MMR mutation in a 
pair of genes is not working properly but a cancer doesn’t start until a faulty “sporadic type” of gene in the 
opposite chromosome fails. This will mean that families with very early patterns of age of onset will need to be 
screened earlier, such as 5 years before the youngest colorectal cancer.

PATHOLOGY OF LYNCH SYNDROME COLORECTAL CANCERS
POSITION OF COLORECTAL CANCERS
Sporadic colorectal cancers occur most frequently in the left hand half of the colon or rectum where they produce 
symptoms such as bleeding, mucus and change of bowel habit, often constipation. They can be diagnosed 
relatively easily with a sigmoidoscope, a short instrument passed through the anus. 
Lynch syndrome colonic cancers tend to occur throughout the colon and occur slightly more frequently in the 

POLYPS
The colonic epithelium in Lynch syndrome can produce at least two types of polyps. They are not all cancerous.

   Hyperplastic polyp
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Hyperplastic polyps are generally small and do not turn into cancers.

  Small adenomatous polyp

Adenomas or adenomatous polyps can turn into cancers. There may be up to 10 adenomas at any one time and 
they can turn into cancers if left to grow. They vary in size but can be 10mm or more in size. People with Lynch 
syndrome can get dozens of these adenomas in their lifetime.

Cancers in “normal looking” epithelium
The mismatch-repair gene mutations in people with Lynch syndrome lead to high levels of MSI (micro-satellite 
instability) in the cells of the gut. The high rate of interval cancers in Lynch syndrome mean that either the cancers 
have grown quickly or some polyps have been missed. In fact both of these might be true but recent work by 
Matthias Kloor has demonstrated that the whole large bowel in Lynch syndrome has a “high MSI” characteristic .(4) 
In other words, it isn’t just polyps that have a potential to become a cancer, the whole of the underlying colonic 
epithelium does too. This would explain why cancers seem to “come from nowhere” between colonoscopies. 

Number of cancers
Lynch syndrome carriers can have some adenomatous polyps, usually less than 10 at any one time but these can all
turn into a cancer at different times. This is why the whole colon must be meticulously surveyed during all 
colonoscopies because minute abnormalities may be present at the same time as a large cancer at different ends 
of the colon. (3)
Rapidity of growth
Lynch syndrome colorectal cancers can appear to develop faster than ordinary cancers. They start as flat 
adenomas (precursor to cancer) and have an abnormal, very fast transition period which results in a cancer. It can 
be as short as 11 months which is why colonoscopy screening is advised to be between 12 and 24months. 
Screening intervals of 2 – 3 years have previously led to an increase in interval cancers. (1) 
Less aggressive
Lynch syndrome colorectal cancers are less aggressive than sporadic cancers of the same stage. This amounts to 
10% better survival at 5 years, provided they have not spread through the colonic wall or to other sites. It is 
probable that this is due to the infiltration of cancers by lymphocytes and other cells that are pathognomonic of LS 
colorectal cancers but also attack cancers. 

COLONOSCOPY SCREENING
Regular screening of the rectum and large bowel of people with Lynch syndrome (LS) is extremely effective. (1,7) 
Regular colonoscopy screening will reduce number of cancers by 60% and will add an extra 7 years of life. 
Age of starting colonoscopy surveillance
Colorectal screening for all Lynch syndrome carriers should begin at the age of 20 – 25 years. 
PMS2 carriers are the only exception where screening may start at 30 years if desired because of their much later 
onset risk (50 years) but this is not in UK guidelines. (6)

Youngsters who are at 50% risk of having Lynch syndrome in families who have a history of colorectal cancer before
the age of 25 years should be offered colonoscopy from an appropriate age to minimize risk.
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Spacing of colonoscopies
Current UK guidelines state that colonoscopies should be done every 12-24months. (1,7)

Increasing the screening interval to greater than 2 years leads to the growth of “interval cancers”. 
These are cancers that have either been missed at the previous colonoscopy or were barely visible and have grown
quickly. However, the rate of interval cancers in four studies was approx. 4.5% although most of these were stage 
1 and 2 and therefore of good prognosis. (1)

Completion of colonoscopy
Colonoscopies should be “complete”, that is right up to the ileo-caecal junction (where the appendix is). For this to
be done, the bowel preparation must be 100% and any colonoscopy that is incomplete must be repeated soon 
after. 

Chromoendoscopy (using indigo carmine dye spray) 
The “blue dye” is being used by more and more endoscopy units in the UK. It increases the pick-up rate of 
adenomas and also helps the endoscopist to see abnormal patches of cells that are not protruding from the 
surface. 

   Blue dye used during colonoscopy

Skilled endoscopists
Colonoscopies should be done by skilled personnel. This means they should have been trained, do colonoscopies 
frequently and understand the pathology of Lynch syndrome.

Lynch syndrome registries
Complying with colonoscopy screening is so important that Vasen has suggested people with Lynch syndrome 
should be on national databases with a reminder system. In German and Canadian studies the “did not attend” 
(DNA) rate was 20% and 40% respectively. (1) The UK should have Lynch syndrome registries to help recall for 
colonoscopies.

CT colonography
For people who have had a “failed colonoscopy” a CT colongraphy is sometimes suggested. This is a CT 
(computerized tomography) examination with x-rays. Bowel preparation is still required and a gastrographin dye is 
inserted into the rectum with air to coat the whole colon. The results can be seen on the X-ray screen. It is good for
polyps that are larger than 7mm but less good for very small lesions.
Disadvantages with CT colonography are that polyps cannot be removed with it and if they are found a 
colonoscopy will have to be done as well. Also, the amount of irradiation in a CT colonography means that they are
not suitable to be done repeatedly, especially for young people. Also it is less good at picking up polyps or cancers 
less than 10mm size.
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  Image from CT colonography

 ENVIRONMENTAL FACTORS THAT AFFECT COLORECTAL CANCER IN LYNCH SYNDROME
Note these are not exactly the same effects as in sporadic, non-genetic colorectal cancers). 
*Obesity increases the risk of colorectal cancer in people with LS by 2.5 times. (8)

*Smoking - increases the risk by 50%.  Stopping smoking reduces the risk but it does not reduce to zero. (9)
*Processed meat (meat that has been smoked or cooked during manufacture) increases risk eg sausages, bacon, 
pies
*Snack foods such as fried snacks, chips, crisps - increase risk.
* Alcohol, meat and resistant starch – no association
*Fruit and fibre – reduce risk
See Vasen’s paper for a summary of environmental factors on LS colorectal cancer. (1)

Aspirin for prevention. There is compelling evidence that daily long term aspirin (600mg) can reduce colorectal 
cancers in Lynch syndrome by 50% as shown in the CaPP2 trial reported in 2011 by Burn et al.  A further trial, 
CaPP3 is under way to ascertain which dose of aspirin is best, either 100mg, 300mg or 600mg. (8)

 Lynch syndrome diagnosis in the UK is like an iceberg . . .

IMPROVING DIAGNOSIS OF NEW LYNCH SYNDROME FAMILIES
It is estimated that in the UK there are 5000 people diagnosed with Lynch syndrome but there are at least 10x that 
number who don’t know they have it. To save lives, steps should be taken that will find these “hidden” Lynch 
syndrome families.
For a number of years, the Amsterdam and Bethesda guidelines (a statistical calculation) have been used to 
estimate the risk of a family having Lynch syndrome but between 12% and 28 % have been missed. (3)

At present, in an attempt to increase LS diagnoses, pathology laboratories are screening all colorectal cancer cases 
for people under 50 years for Lynch syndrome and are then offering genetic counselling and gene testing.  NICE 
(the National Institute of Clinical Excellence) is currently considering whether this should be extended to all ages.

After this initial screen of their colonoscopy biopsy specimen, patients who are more like to have an MMR 
(mismatch repair) gene mutation can be offered genetic counselling and blood testing. It has been demonstrated 
that patients find this completely acceptable and it gives the surgeon the opportunity to discuss the type of 
resection and chemotherapy if needed. (12)
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  A cancer in the colon

SURGERY FOR LYNCH SYNDROME COLORECTAL CANCERS
Because Lynch syndrome cancers grow quickly it is crucial that people with possible colorectal and symptoms go to
the doctors and get referred quickly. See our website section on colorectal cancer for a description of various types
of surgery, including stomas etc
The best outcome for any colorectal cancer is where it has not grown through the wall of the colon or rectum and 
has not spread to lymph nodes or distant organs such as the liver (5)

The figures below are for survival 5 years after operations for colorectal cancers at different stages.

Survival of colorectal cancer 5 years
Stage 1 93%
Stage 2 77%
Stage 3 48%
Stage 4 6%

                                                                

                   Diagram Staging of colorectal cancer

There is a tendency for people with Lynch colorectal cancers to have a better survival outcome than people who 
have sporadic cancers at the same stage. This is partially due to the cells within a Lynch colorectal cancer that 
paradoxically help in fighting the cancer cells. 
In addition, people with Lynch syndrome who have regular colonoscopies are ensuring that any cancer that does 
arise at the early stages 1 or 2. Moller’s 2015 study showed that the 5 year survival of colorectal cancer in LS was 
94% and 10 year survival was 91%. (6)
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SURGICAL OPTIONS IN LYNCH SYNDROME

Partial colectomy
If Lynch syndrome has not been previously diagnosed, most people with colonic cancer have a partial or segmental
colectomy. This removes the cancer and a length of normal colon from either side. However, further cancers may 
develop in the remaining colon. The risk of a second cancer in the remaining colon after a partial colectomy is 16% 
at ten years, 41% at 20 years and 62% at 30 years.  This risk can be minimized by thorough colonoscopy every 1-2 
years but never falls to zero. With every 10cm of bowel removed in an LS patient, there is a reduction in risk of 
second cancer by 31%. (10)

Total colectomy
Because further cancers are very likely in the remaining colon, some experts advise a full colectomy when the first
colorectal  cancer  is  treated.  “In  view  of  the  substantial  risk  of  a  second  colorectal  cancer  after  partial
colectomy . . .and similar quality of life after partial and subtotal colectomy,. . . the option of subtotal colectomy
including its pros and cons should be discussed with all Lynch syndrome patients with colorectal cancer, especially
younger patients. . . .” (1)

Kalady’s research showed that 25% of 253 people with partial colectomy had a second cancer after 8 years 
compared with 8% of those with total colectomy (43 patients) (11)

Colectomy is recommended by Vasen, Kohlmann & Gruber and Schlussel although improved survival has yet to be
shown. (1,3,10) Total proctocolectomy is the best operation for patients with the less frequent presentation of a
primary rectal neoplasm.
Preventative colectomy
Vasen in the European guidelines stressed that there is “no good evidence that total colectomy should be 
performed as a means of preventing colorectal cancer in Lynch syndrome carriers before the onset of an actual 
cancer”.  In other words, people with Lynch syndrome who have not had a colorectal cancer should not be offered 
a total removal of their colon. (1)

Chemotherapy and radiotherapy
Chemotherapy for Lynch syndrome cancers can differ slightly to that for ordinary colorectal cancers but the way in
which they are given and regimes and side-effects are virtually the same.
Radiotherapy is identical in Lynch syndrome cancers to that of ordinary sporadic cancers.
The following links might be helpful to you if you want to read further:
www.beatingbowelcancer.org                                                   www.macmillan.org.uk

HOW TO SAVE LIVES IN LYNCH SYNDROME - COLORECTAL CANCERS
*Don’t miss colonoscopies – everyone with LS should have them 1-2 yearly from 25 yrs – 75yrs.
*Go early with symptoms to GP; change of bowel habit, blood mixed with motions, mucus, abdominal pain, 
tiredness. Don’t delay – every week counts.
*Diagnose within a month from visit to GP to get best outcome.
*Finding Lynch families saves lives. All cases of colorectal cancer in the general population should be screened with
pathology tests that indicate LS followed by genetic testing.
*Surgeons operating on Lynch syndrome colorectal cancers should discuss total colectomy, excluding those with 
extensive spread or who wish to have limited resection.
*Eat high fibre, healthy diet and keep weight normal.
*Take at least 100mg aspirin every day. 
*Don’t smoke.
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Glossary and abbreviations
Adenoma Premalignant mass of cells (an early sign that cancer is going to develop)
Benign Not malignant
Faeces Medical term for waste food solids evacuated from rectum
Tumour Means the same as cancer
MSI “microsatellite instability” is a feature of most LS cancers (but also some sporadic
                                           cancers). It is a description of the disorganization inside cancer cells.
IHC                      Immunohistochemistry. Specialised pathology tests that can differentiate between 

genetic and non-genetic type cancers biopsies.
Hyperplastic polyps Non-malignant polyps
MMR Mismatch repair (genes) – These occur normally in cells and help to repair genes. In 

Lynch syndrome they are “mutated” and don’t work properly
CRC Colorectal cancer, means cancer of colon or rectum
LS Lynch syndrome – here it means a person with faulty MMR gene 
Risk by 70yrs Risk of getting a cancer by the age of 70 years for a carrier of one of the mutated LS  

genes. 
Polyp A swelling in the lining of the colon or rectum. Can be malignant or non-malignant
Ileo-caecal junction Where the small intestines join up with the large intestines at the caecum         (right 

hand lower corner – where the appendix is)
Sigmoidoscope A short scope used to examine the rectum and sigmoid colon (about 15” above anus)
Stools/ motions/poo Names commonly used for faecal solids evacuated from rectum
Colonoscope Flexible instrument used to examine the whole large colon
Metachronous Means two separate primary cancers in the colon/rectum at different times
Prognosis How good the outcome will be, usually a percentage still alive or dead at 5, 10 or more 

years
Synchronous Means two separate primary cancers in the colon/rectum at the same time
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