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1 Introduction

1.1 THE NEED FOR A GUIDELINE

Scotland has one of the highest incidences of colorectal cancer (CRC) in the world (43.6 per 100,000 in 
men, 28.4 per 100,000 in women) and, as with many Western countries, the disease represents the second 
most common cause of cancer death.1 Encouragingly between 1998 and 2008 the incidence decreased 
by 4.1% in men and 1.6% in women and mortality decreased by 19.5% in men and 14.3% in women.1  The 
age standardised mortality rate for colorectal cancer has been decreasing for the past 25 years indicating 
an improvement in prognosis that may be related to improvements in disease management.1 The recent 
decline in incidence is encouraging but should not be seen as a cause for complacency. There is evidence 
that excess body weight, lack of exercise and alcohol intake are important risk factors2 and as body weight 
and alcohol intake is increasing amongst younger people in Scotland, the incidence of colorectal cancer 
may also increase.

The first SIGN guideline on colorectal cancer was published in 1996, and was prompted by evidence of 
poorer survival rates in Scotland relative to the United States of America and parts of Europe. Comparative 
data indicate that survival in Scotland continues to rank below average in Europe, although this may be 
accounted for in part by variations in data quality and evidence suggests that outcomes in Scotland are 
improving.3 The guideline was completely updated in 2003 and published as SIGN 67. New developments 
in the treatment of patients with colorectal cancer necessitate a revision of this guideline. The most radical 
changes have been in the area of non-surgical oncology but prevention, screening, family history, symptoms, 
investigations and surgical treatment have also been updated.

1.1.1 UPDATING THE EVIDENCE

This guideline updates SIGN 67 and reflects the most recent evidence available.

Where no new evidence was identified to support an update, text and recommendations are reproduced 
verbatim from SIGN 67. The original supporting evidence was not re-appraised by the current guideline 
development group.

1.1.2 SUMMARY OF UPDATES TO THE GUIDELINE, BY SECTION

2 Key recommendations New

3 Prevention and screening Updated

5 Genetics Completely revised

6 Primary care and referral Completely revised

7 Diagnosis Completely revised

8 Surgery Updated

10 Chemotherapy and radiotherapy Completely revised

11 Follow up Minor update

13 Provision of information Completely revised

14 Implementation New
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1.2 REMIT OF THE GUIDELINE 

1.2.1 OVERALL OBJECTIVES 

The main aims are:

 y  to encourage the adoption of measures in the general population and in high-risk groups to reduce the 
risk of developing colorectal cancer

 y to promote early diagnosis in the general population and in high-risk groups
 y to guide more consistent referral
 y  to improve all aspects of the management of patients with colorectal cancer in order to improve overall 

and disease-free survival and improve health-related quality of life.

1.2.2 TARGET USERS OF THE GUIDELINE

It is recognised that the effective management of colorectal cancer requires a multidisciplinary approach. 
It follows that any unit treating patients with this disease must form an appropriate core multidisciplinary 
team (MDT) consisting of surgeon(s), oncologist(s), pathologist(s), radiologist(s) and nurse(s). In addition, 
this team should interact with a wider team including gastroenterologists, clinical geneticists, palliative care 
specialists and general practitioners (GPs). This guideline will be of particular interest to these professionals, 
as well as to patients and carers, managers and policy makers.

1.3 DEFINITIONS

Colorectal cancer, or bowel cancer, is defined as cancer arising from the epithelium (lining) of the colon or 
rectum.

1.4 STATEMENT OF INTENT

This guideline is not intended to be construed or to serve as a standard of care. Standards of care are 
determined on the basis of all clinical data available for an individual case and are subject to change 
as scientific knowledge and technology advance and patterns of care evolve. Adherence to guideline 
recommendations will not ensure a successful outcome in every case, nor should they be construed as 
including all proper methods of care or excluding other acceptable methods of care aimed at the same 
results. The ultimate judgement must be made by the appropriate healthcare professional(s) responsible 
for clinical decisions regarding a particular clinical procedure or treatment plan. This judgement should only 
be arrived at following discussion of the options with the patient, covering the diagnostic and treatment 
choices available. It is advised, however, that significant departures from the national guideline or any local 
guidelines derived from it should be fully documented in the patient’s case notes at the time the relevant 
decision is taken.

1.4.1 PRESCRIBING OF LICENSED MEDICINES OUTWITH THEIR MARKETING AUTHORISATION

Recommendations within this guideline are based on the best clinical evidence. Some recommendations 
may be for medicines prescribed outwith the marketing authorisation (product licence). This is known as 
‘off label’ use. It is not unusual for medicines to be prescribed outwith their product licence and this can be 
necessary for a variety of reasons.

Generally the unlicensed use of medicines becomes necessary if the clinical need cannot be met by licensed 
medicines; such use should be supported by appropriate evidence and experience.

Medicines may be prescribed outwith their product licence in the following circumstances:

 y for an indication not specified within the marketing authorisation
 y for administration via a different route
 y for administration of a different dose.
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“Prescribing medicines outside the recommendations of their marketing authorisation alters (and probably 
increases) the prescribers’ professional responsibility and potential liability. The prescriber should be able to 
justify and feel competent in using such medicines.”4

Any practitioner following a SIGN recommendation and prescribing a licensed medicine outwith the product 
licence needs to be aware that they are responsible for this decision, and in the event of adverse outcomes, 
may be required to justify the actions that they have taken.

Prior to prescribing, the licensing status of a medication should be checked in the current version of the 
British National Formulary (BNF).4  The summary of product characteristics (SPC) should also be consulted 
in the electronic medicines compendium (www.medicines.org.uk).

1.4.2 ADDITIONAL ADVICE TO NHSSCOTLAND FROM HEALTHCARE IMPROVEMENT SCOTLAND AND THE 
SCOTTISH MEDICINES CONSORTIUM

Healthcare Improvement Scotland processes multiple technology appraisals (MTAs) for NHSScotland that 
have been produced by the National Institute for Health and Clinical Excellence (NICE) in England and Wales.

The Scottish Medicines Consortium (SMC) provides advice to NHS Boards and their Area Drug and Therapeutics 
Committees about the status of all newly licensed medicines and any major new indications for established 
products.

SMC advice relevant to this guideline is summarised in section 14.4.

1 • Introduction
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2 Key recommendations

The following recommendations were highlighted by the guideline development group as the key clinical 
recommendations that should be prioritised for implementation. The grade of recommendation relates to 
the strength of the supporting evidence on which the recommendation is based. It does not reflect the 
clinical importance of the recommendation.

2.1 PRIMARY CARE AND REFERRAL

   B  Patients over the age of 40 who present with new onset, persistent or recurrent rectal bleeding 
should be referred for investigation.

   C  Review of the patient by a regional clinical genetics service is recommended for accurate 
risk assessment if family history of colorectal cancer is the principal indication for referral for 
investigation.

 B  All symptomatic patients should have a full blood count. In cases of anaemia the presence of iron 
deficiency should be determined.

2.2 DIAGNOSIS

 D  Colonoscopy is recommended as a very sensitive method of diagnosing colorectal cancer, enabling 
biopsy and polypectomy.

   C CT colonography can be used as a sensitive and safe alternative to colonoscopy.

2.3 SURGERY

   C  Mesorectal excision is recommended for rectal cancers where the patient is fit for radical surgery. 
The mesorectal excision should be total for tumours of the middle and lower thirds of the rectum, 
and care should be taken to preserve the pelvic autonomic nerves wherever this is possible without 
compromising tumour clearance.

   C  When an abdominoperineal excision of the rectum is required for very low rectal cancers which 
cannot be adequately excised by a total mesorectal excision, then an extralevator approach to 
abdominoperineal excision of the rectum is recommended.

2.4 PATHOLOGY

 B  All reporting of colorectal cancer specimens should be done according to, or supplemented by, 
the Royal College of Pathologists’ minimum data set.

2.5 CHEMOTHERAPY AND RADIOTHERAPY

 A All patients with Stage III colorectal cancer should be considered for adjuvant chemotherapy.

 �  The optimal treatment strategy for patients with metastatic colorectal cancer should be determined 
following discussion at a multidisciplinary team meeting and is dependent on the site and extent 
of metastatic disease and the performance status, organ function and comorbidity of the patient.

 �  Patients with rectal cancer who are potential surgical candidates need to be appropriately staged with 
MRI of the pelvis and discussed by a multidisciplinary team preoperatively. The risk of local recurrence 
based on MRI findings should be ascertained.
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2.6 FOLLOW UP

   A  Patients who have undergone curative resection for colorectal cancer should undergo formal 
follow up in order to facilitate the early detection of metastatic disease.
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3 Prevention and screening

3.1 DIET AND EXCESS WEIGHT

Diet has long been regarded as the most important environmental influence in colorectal cancer and this 
is reflected in the volume of observational studies testing the dietary hypothesis. There are, however, two 
major problems in the interpretation of observational studies. Firstly, diet is related to other aspects of lifestyle 
that may influence risk, and secondly, people eat food rather than nutrients. In consequence, it is difficult to 
identify the specific components of diet that influence risk. The second expert report of the World Cancer 
Research Fund and the American Institute of Cancer Research has brought together the available literature 
through systematic review and, where possible, meta-analyses.2

3.1.1 WEIGHT

Both body fatness and abdominal fatness are categorised as convincing factors for developing colorectal 
cancer.2 In Caucasian populations the normal range of body mass index (BMI) is between 18.5 and 25 kg/ m².

   D  Maintaining a BMI close to the lower end of the normal range is advised for the general population 
to reduce the risk of developing colorectal cancer.

3.1.2 DIET

The consumption of foods containing dietary fibre, such as pulses and relatively unprocessed cereals, may 
help to decrease the risk of colorectal cancer.2 The consumption of fruit and non-starchy vegetables may 
also decrease the risk, although the evidence is limited and merely suggestive.2 The Scottish Government 
strategy also encourages people to eat 400 g (14 oz) of fruit and vegetables (in five portions) per day and 
increase fibre intake through consumption of breakfast cereal and wholemeal bread.5

The consumption of red meat and processed meat are convincing risk factors for colorectal cancer. Red meat 
should be restricted to less than 500 g (18 oz) per week. Processed meat should be avoided.2

 D The general population should be advised to:
 y  eat at least five portions (400 g or 14 oz) of non-starchy vegetables and fruits each day and to 

eat relatively unprocessed cereal with every meal
 y keep consumption of red meat to less than 500 g (18 oz) per week and avoid processed meat.

3.2 ALCOHOL

Alcohol consumption is a convincing risk factor for colorectal cancer in men and a probable risk factor in 
women.2 It should be limited to no more than two drinks per day (30 g of ethanol or four units) for men and 
one drink per day (15 g of ethanol, two units) for women.

 D  The general population should be advised that if alcoholic drinks are consumed they should be 
limited to no more than two drinks (four units) per day for men and one drink (two units) per day 
for women.

3.3 SMOKING

Early studies of smoking and colorectal cancer showed no association. In later studies long term smokers 
have been found to be at elevated risk, with relative risks typically in the range of 1.5 to 3.0.6 The temporal 
pattern of the studies is consistent with an induction period of 30 to 40 years, and the emergence of an 
association for men before women is consistent with the pattern of smoking uptake occurring earlier in men 
in many countries. It has been estimated that one in five colorectal cancers in the USA might be attributed to 
tobacco use, and reducing the amount of smoking in the population may have effects on colorectal cancer 
as well as on other adverse outcomes of smoking.6

 B  The population of Scotland should be encouraged not to smoke, citing decreased colorectal cancer 
risk as one of the reasons.
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3.4 PHYSICAL ACTIVITY

Physical activity is a factor that is convincingly associated with a decreased risk of colorectal cancer.2 UK 
guidelines on physical activity advise that adults should aim to have at least 150 minutes (2½ hours) of 
moderate exercise a week, either in bouts of 10 minutes or more or for 30 minutes on at least five days a 
week.7 Sedentary habits should be kept to a minimum.2,5,7

 D  Physical activity of at least moderate intensity (equivalent to brisk walking) for a minimum of 30 
minutes five days a week is recommended for the whole population (unless contraindicated by a 
medical condition).

3.5 HORMONE THERAPY

Protective effects of both hormone replacement therapy (HRT) and oral contraceptives (OC) have been 
postulated. The majority of evidence, especially that from more rigorously designed studies, shows an inverse 
relationship between postmenopausal oestrogen replacement therapy and colorectal cancer.8,9 In all four 
meta-analyses, there was significant heterogeneity in the magnitude of the effect between studies.10-13 One 
randomised trial has shown a reduction in risk for colorectal cancer and hip fractures, but this risk reduction 
was outweighed by increased risk for coronary heart disease events, strokes, pulmonary embolism and 
invasive breast cancer.9 The relative risks appear to be lower for current than for past users. The protective 
effect reduces several years after stopping hormone use,11 and there appears to be no association with rectal 
cancer.13 Fewer data are available on OC use, although recent, rather than long term, intake appears to be 
related to some risk reduction.14 Despite consistent findings, there is concern that unidentified confounding 
factors or the ‘healthy user effect’ may have influenced the observed effect, and there is lack of information 
on the influence of hormone type, dose and duration of use.

 B  The use of hormone replacement therapy specifically to prevent colorectal cancer is not 
recommended.

3.6 CHEMOPREVENTION USING NSAIDs

The weight of evidence (covering more than 18,000 cases) for a protective effect of aspirin use against 
colorectal cancer, and the consistency of the effect in studies differing in design, location, population and 
motivating hypothesis means that chance alone cannot explain the inverse relation between aspirin use 
and colorectal cancer.15 Detection bias, bias due to indications for use of aspirin, other confounding factors, 
problems in the measurement of aspirin use and publication bias individually would not provide a reasonable 
explanation for the findings, although a possible cumulative effect of these issues cannot be completely 
excluded. The evidence relating to other types of non-steroidal anti-inflammatory drug (NSAID) is much 
less substantial.15

Detailed consideration of the total benefits in the prevention of colorectal cancer and other diseases in relation 
to toxicity will be required before use of aspirin in the prevention of colorectal cancer can be recommended.

3.7 SCREENING

Screening is the term used to describe the investigation of asymptomatic individuals in order to detect disease 
at an early stage when it is more amenable to treatment. In colorectal cancer screening may be applied to 
populations (limited only by age range) or to high risk groups. This section covers population screening 
and screening in two high risk groups: those who have had adenomas and those with inflammatory bowel 
disease. Patients who have had colorectal cancer are covered in section 11, and those with a family history 
are discussed in section 5.

3.7.1 POPULATION SCREENING

Population based trials of guaiac based faecal occult blood testing (FOBT) have consistently demonstrated 
significant reductions in colorectal cancer mortality and are summarised in a meta-analysis that indicates 
a reduction of 16% overall and 25% when adjusted for screening uptake.16 The majority of trials reported 
that the positive predictive value of the tests were low,16 which may have caused stress or anxiety for those 
receiving a false-positive result.
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The guaiac test, however, is not specific for blood which creates a problem with sensitivity and specificity.17 
One randomised controlled trial has compared the guaiac FOBT with faecal immunochemical testing (FIT) over 
one round, with the FIT set at an analytical sensitivity that gave a positivity rate approximately twice that of 
the guaiac test.17 This study demonstrated that participation and detection rates for advanced adenomas and 
cancer were significantly higher for FIT compared with guaiac FOBT but that FIT generated more than twice 
as many colonoscopies.17 Quantitative FIT, when set at a similar analytical cut-off for faecal haemoglobin as 
guaiac FOBT, performs similarly in terms of positivity, sensitivity, specificity and positive predictive value, but 
with the advantages of better participation rates and automated analytical processes that minimise error.212

It is important to acknowledge that no screening modality is 100% sensitive or specific, and that the guaiac 
FOBT has been shown to be associated with substantial interval cancer rates.19 Quantitative FIT, when set 
at a similar analytical cut-off for faecal haemoglobin as guaiac FOBT, has similar interval cancer rates.213 In 
addition, despite the advantages of FIT, its sensitivity is directly related to the cut-off used to trigger further 
investigation, and increasing the sensitivity through lowering the cut-off increases the positivity rate and 
can only be achieved at the expense of specificity.214

A multicentre randomised controlled trial (RCT) of single flexible sigmoidoscopy in a population aged between 
55 and 64 who had expressed an interest in this type of screening demonstrated a significant reduction in 
both colorectal cancer mortality and incidence which was maintained for up to 12 years, although no effect 
on the incidence of right-sided cancer was seen.18 Owing to the selected population, this was an efficacy 
study and the performance of flexible sigmoidoscopy as a population screening tool will be dependent on 
uptake by an unselected population.

Although flexible sigmoidoscopy may have advantages over guaiac FOBT or FIT, how this test would perform 
in the Scottish population is not yet clear. 

No evidence was identified to support colonoscopy or computed tomography colonography as a primary 
screening modality.

 A  Population screening for colorectal cancer should continue in the Scottish population using 
quantitative FIT set at a faecal haemoglobin concentration cut-off that is appropriate for 
investigative capacity, but no lower than the analytical sensitivity of the FOBT guaiac test.

 �  The versatility of quantitative FIT should be used to optimise the screening programme.

3.7.2 SCREENING AND SURVEILLANCE OF  PATIENTS WITH INFLAMMATORY BOWEL DISEASE

It is generally accepted that patients with longstanding ulcerative colitis are at higher risk of developing 
colorectal cancer than the general population. The overall incidence of colorectal cancer in any patient 
with ulcerative colitis is 3.7%, with cumulative probabilities of 2% by 10 years, 8% by 20 years and 18% by 
30 years.20 The risk of colorectal cancer in Crohn’s colitis is increased to a similar level to ulcerative colitis.21 
There does not appear to be any significant risk of cancer associated with proctitis.21

Screening patients with inflammatory bowel disease detects cancer at an earlier stage, but at present there 
is no direct evidence that screening reduces mortality from colorectal cancer.21

The risk of colorectal cancer in patients with inflammatory bowel disease increases with the duration and 
extent of disease; other risk factors include severity of inflammation, primary sclerosing cholangitis (PSC), 
a family history of colorectal cancer (especially with a first degree relative <50 years of age), and possibly a 
young age at colitis diagnosis.21,22

Screening colonoscopy should be performed in all patients with ulcerative colitis or Crohn’s colitis after 10 
years of disease; ideally, the procedure should be performed when the disease is in remission.22

Detection rates for dysplasia are higher for targeted as opposed to random biopsies.22 A meta-analysis found 
that chromoendoscopy using dye-spraying is significantly better than standard white-light endoscopy at 
detecting dysplasia, with a 44% higher yield.23 Methylene blue dye may, however, induce DNA damage, 
although the long term implications of these changes in patients with ulcerative colitis are not known.23  
Indigo carmine dye may be safer as it does not induce similar DNA damage but is more expensive.23 If 
chromoendoscopy is not undertaken, two to four random biopsies should be taken from every 10 cm of the 
colon, in addition to biopsies of any suspicious areas.21,22 Narrow-band imaging does not appear to offer any 
advantages over standard white-light endoscopy in detection of dysplasia; the role of high-magnification 
endoscopy has not been adequately studied at present.22
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It is difficult to define the optimal surveillance interval, but the following approach based on risk-stratification 
is advised:

Table 1: Optimal surveillance intervals for patients with inflammatory bowel disease22

Risk Description Surveillance

Low Extensive colitis with no active endoscopic or histological 
inflammation or left-sided colitis or Crohn’s colitis involving <50% 
of the colon

Repeat colonoscopy at 
five years

Medium Extensive colitis with mild active endoscopic or histological 
inflammation or post-inflammatory polyps or family history of 
colorectal cancer in a first degree relative <50 years age

Repeat colonoscopy at 
three years

High Extensive colitis with moderate/severe active endoscopic or 
histological inflammation or stricture in previous five years or 
dysplasia in previous five years when surgery has been declined 
or PSC/transplant for PSC or family history of colorectal cancer in a 
first degree relative <50 years age

Repeat colonoscopy at 
one year

Following colectomy, annual flexible sigmoidoscopic examination of the rectal stump/pouch should be 
performed if there is a past history of dysplasia or colorectal cancer or PSC or pouch mucosa demonstrating 
persistent atrophy and severe inflammation. If these risk factors are not present, flexible sigmoidoscopy can 
be performed at five-yearly intervals.22

Total colectomy is indicated in the following situations:21,22

 y  Detection of high-grade dysplasia or cancer; approximately 40% of patients with high-grade dysplasia 
either have colorectal cancer or develop it within a short time interval.

 y  Presence of a dysplasia-associated lesion/mass, unless the surrounding mucosa is clear of dysplasia. 
If a dysplastic polyp within an area of inflammation can be entirely resected endoscopically, it is not 
necessary to advise colectomy.

 y  Low-grade dysplasia confirmed by two expert gastrointestinal pathologists. Between 20% and 50% of 
patients with low-grade dysplasia will develop a more advanced lesion. If a patient declines colectomy, 
annual colonoscopic surveillance should be undertaken.

 D  All patients with ulcerative colitis or Crohn’s colitis of 10 years duration should undergo a screening 
colonoscopy.

 D  Chromoendoscopy with pan-colonic dye-spraying and targeted biopsy of abnormal areas is 
advised for detecting dysplasia. If chromoendoscopy is not used, 2-4 random biopsies should be 
taken from every 10 cm of the colon, in addition to biopsies of any suspicious areas.

 D  Surveillance colonoscopies should be performed yearly, 3-yearly or 5-yearly according to risk 
stratification.

 D  Colectomy should be performed for high-grade dysplasia, cancer, any dysplasia-associated lesion/
mass that cannot be entirely resected endoscopically, and low-grade dysplasia confirmed by two 
expert gastrointestinal pathologists.

3 • Prevention and screening
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3.7.3 SURVEILLANCE OF PATIENTS AFTER REMOVAL OF ADENOMATOUS POLYPS

The majority of colorectal cancers arise from adenomatous polyps and it follows that these lesions should 
be removed.24 There is good evidence that this policy reduces the risk of developing colorectal cancer.25,26

Once an individual has been found to have one or more adenomas, follow-up colonoscopy to seek and 
remove further polyps is advised. The risk of recurrent adenomas appears to be increased by the number 
(≥3) and size of adenomatous polyps (>1 cm) at the first colonoscopy or if the index adenoma has a villous 
or high-grade dysplastic component.27 Surveillance intervals should be determined by risk stratification.22

Patients with one or two adenomas <1 cm in size without high-grade dysplasia or villous features are at 
low risk, and do not require routine colonoscopic surveillance. However, other factors may influence the 
decision (eg family history, quality and completeness of colonoscopy), and if further surveillance is indicated, 
follow-up colonoscopy should be performed at five years. If no adenomas are found, further surveillance is 
not required.22

The presence of either three or four small adenomas (<1 cm), or one adenoma >1 cm in size confers an 
intermediate risk, and surveillance colonoscopy should be undertaken at three years.22 Adenomas with 
villous features or high-grade dysplasia also fall into this category, provided that they have been completely 
resected (whole not piecemeal).28

Patients with ≥5 small adenomas, or  ≥3 adenomas with at least one ≥1 cm in size are at high risk, and should 
undergo colonoscopy at one year.22

Surveillance colonoscopy should not routinely continue beyond the age of 75 years, as the lead time for an 
adenoma to progress to a cancer is similar to the life expectancy at that age.22

The performance of high-quality colonoscopy is vitally important. The accurate detection of adenomas is 
dependent upon a slow and careful examination of the colonic mucosa, including behind folds. Incomplete 
removal of polyps is associated with an increased risk of interval cancers. The site of large, sessile polyps, 
particularly if removed piecemeal, should be tattooed with India Ink and re-examined at three months.22

A meta-analysis of four randomised controlled trials (RCTs) has suggested that chromoendoscopy using 
pancolonic indigo-carmine dye spraying may improve the detection of small or flat lesions (both adenomatous 
and hyperplastic). Methodology was not consistent between the studies, however, the cost of dye and the 
increased procedure time might limit the usefulness of this approach in clinical practice.29

 D  Patients who have undergone colonoscopic polypectomy for adenomas should be offered follow-
up colonoscopy based on risk stratification.

 D  Patients with one or two adenomas <1 cm in size without high-grade dysplasia are at low risk 
and only require follow-up colonoscopy at five years if other factors indicate the need for further 
surveillance. If no polyps are found, further surveillance is not required.

 D  The presence of either 3-4 small adenomas (<1 cm), or one adenoma >1 cm in size confers an 
intermediate risk, and surveillance colonoscopy should be undertaken at three years. If surveillance 
colonoscopy is subsequently normal on two consecutive occasions, it may cease.

 D  Patients with ≥5 small adenomas, or ≥3 adenomas with at least one polyp ≥1 cm in size are at high 
risk, and should undergo colonoscopy at one year.

 �  The accurate detection of adenomas is dependent upon the performance of high-quality colonoscopy.

3.7.4 PSYCHOLOGICAL CONSEQUENCES OF SCREENING

The psychological consequences of screening have not been systematically assessed. One RCT in Norway, 
in which healthy people were screened, identified no short term adverse psychological effect.30 Another 
RCT in the UK looked at the effect of information about cancer screening on those about to be screened 
and found no adverse effects.31

The long term effects of screening, such as reassurance in cases of false negative tests or increased distress 
in anxious individuals, have not been studied.
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4 The impact of colorectal cancer on patients and their 
families
Colorectal cancer has a significant psychosocial impact on the individual and it is important to develop 
strategies to deal with this.32 In this section, the following issues are addressed: interventions to alleviate 
the impact of a diagnosis of colorectal cancer; information required by patients and their families to cope 
with and understand colorectal cancer; methods and sources of communication; involving the patient in 
the decision-making process and the role of specialist nurses within the multidisciplinary team.

4.1 INTERVENTIONS TO ALLEVIATE THE IMPACT OF COLORECTAL CANCER

Psychological distress is common in patients with all forms of cancer and usually remains undetected.33 
Diagnosis is difficult because the symptoms of depression, anxiety, effects of treatment, and the cancer 
itself, overlap. Furthermore, differentiating depression from profound sadness and from demoralisation is 
not easy. Core features of depression include: persisting negative thoughts about self and the future, inability 
to take pleasure from day to day activities and a wish to self harm. Biological features such as insomnia are 
commonly due to the cancer itself and its treatment. Liaison psychiatrists are in a good position to advise 
on diagnosis and the use of medication in patients with psychological effects of physical illness.

There is some evidence that providing emotional and practical support may have a positive effect on 
patients’ well-being, although the types of help offered are very varied.34 As there are many national and 
local support services (eg Macmillan, clinical nurse specialists, liaison psychiatry, ‘drop-in’ centres, day 
centres, complementary therapy services etc) it is important that only those services which are relevant to 
the individual are offered.

Relatives of patients with cancer can have just as great, if not greater concerns than the patients themselves, 
and psychological morbidity can be detected in up to 50% of relatives.35-38

 D  Information about local support services should be made available to both the patient and their 
relatives.

 �  Clear follow-up arrangements to see specialists should be made as waiting and uncertainty add to 
distress. The reasons for these arrangements should be explained to the patient.

Systematic reviews of observational studies show that after potentially curative surgery, patients continue to 
experience problems in all areas of quality of life.39-41 There is also evidence that, although the prevalence of 
postoperative symptoms is greater after techniques which result in permanent stoma formation, sphincter-
saving operations do not necessarily result in a good quality of life.39-41 There is no strong evidence that 
adjuvant chemotherapy adds to patient distress, however, patients do find the wait to see an oncologist 
particularly difficult.42

 B  Clinicians must be aware of the potential for physical, psychological, social and sexual problems 
after all colorectal cancer surgery, including sphincter-saving operations.

4.2 INFORMATION REQUIRED TO COPE WITH AND UNDERSTAND COLORECTAL CANCER

Many patients with cancer and their relatives feel poorly informed, and most patients prefer to have as 
much information about their illness as possible.37 Some patients do not want extensive information, and 
the reasons for this may be complex.43 In patients with colorectal cancer the greatest need for information 
appears to be at diagnosis; after discharge from surgery whilst waiting for an oncology appointment to 
discuss chemotherapy; and on completion of chemotherapy.42 A suggested checklist for the provision of 
information is available in section 13.1.

 �  Healthcare professionals should appreciate that information helps patients to understand how their 
disease may affect them and to anticipate problems and plan their lives.

 �  Patients should be offered the amount of information that is appropriate to their wishes in a way 
which is sensitive, understandable and accurate.
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4.3 METHODS AND SOURCES OF COMMUNICATION

Complaints from patients with cancer about poor communication with healthcare professionals and lack of 
continuity of care are common. There is evidence that training programmes for nurses can improve listening 
and communication skills.44 Although the included trials were small and heterogeneous, one systematic 
review has suggested that providing a record of the consultation with a specialist can increase both the 
amount of information recalled and satisfaction with the information given.45 One randomised trial showed 
that patients preferred information based on their own medical records rather than general information 
about their type of cancer.46

 B  Listening and explaining skills can be improved by high-quality courses, and all healthcare 
professionals in cancer care should undergo such training.

 B  Healthcare professionals in cancer care should consider giving either written summaries or 
recordings of consultations to people who have expressed a preference for them.

4.4 INVOLVING THE PATIENT IN THE DECISION MAKING PROCESS

There is increasing evidence that cancer patients wish to be more involved in making decisions regarding 
their own care than clinicians may think.47 One systematic review of a large number of controlled studies 
was only able to conclude that interventions aimed at facilitating decision making are under-researched and 
that there was a need for more and better randomised trials.48 In a single descriptive study it was found that 
patients with colorectal cancer preferred a more passive role in decision making than patients with breast 
cancer, and this may be age- and sex-related.49

 D  Healthcare professionals should respect patients’ wishes to be involved when making plans about 
their own management.

 D  Patients should be given clear information about the potential risks and benefits of treatment, in 
order that they can make choices.

 �  Severe physical symptoms should be addressed before patients are asked to make complex treatment 
choices.

4.5 THE ROLE OF SPECIALIST NURSES WITHIN THE MULTIDISCIPLINARY TEAM

Patients with cancer often have complex needs that cannot be addressed by a single specialty or discipline. 
This has led to the development of multidisciplinary teams within Managed Clinical Networks to ensure a 
consistent and equitable approach to planning and managing care. It is now recognised that the clinical 
nurse specialist (CNS) should be an integral part of this network.50,51 A key component of the CNS role is to 
coordinate care between settings in addition to providing support, advice and information for patients and 
their carers throughout their illness.

 �  All patients, newly diagnosed or with a suspected diagnosis of colorectal cancer, should have access 
at diagnosis to a clinical nurse specialist for support, advice and information.

 �  All patients who may require stoma formation (permanent or temporary) should be referred and 
assessed by a stoma nurse specialist before admission to hospital. 
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5 Genetics

Individuals carrying mutations in genes responsible for hereditary non-polyposis colorectal cancer (HNPCC), 
familial adenomatous polyposis (FAP), Peutz Jegher, MUTYH-associated polyposis (MYH), and juvenile 
polyposis, have a significant lifetime risk of developing CRC which is reduced by regular colonoscopic 
screening.52,53

The British Society of Gastroenterology (BSG) and the Association of Coloproctology for Great Britain and 
Ireland (ACPGBI) have produced evidence based guidelines and a summary of their recommendations 
for CRC screening and surveillance in moderate- and high-risk family groups is provided in Tables 2 and 3 
respectively.22

 B  Individuals at risk or known to be carrying a CRC syndrome gene mutation should be offered 
colonic screening according to the BSG/ACPGBI guidelines.

Table 2: Summary of BSG and ACPGBI recommendations for colorectal cancer screening and surveillance in 
moderate risk family groups22

Moderate risk 
family history 
categories

Life-time risk 
of CRC death 
(without 
surveillance)

Screening 
procedure

Age at initial 
screen (if older 
at presentation 
instigate 
forthwith)

Screening procedure 
and interval

Procedures/ 
yr/300,000

†Colorectal cancer in 
3 FDR in first degree 
kinship*, none 
<50 yrs

~1 in 6-10 Colonoscopy 50 yrs 5 yearly colonoscopy 
to age 75 yrs

~18

†Colorectal cancer in 
2 FDR in first degree 
kinship*, mean age 
<60 yrs

~1 in 6–10 Colonoscopy 50 yrs 5 yearly colonoscopy 
to age 75 yrs

~60

‡Colorectal cancer in 
2 FDR ≥60 yrs

~1 in 12 Colonoscopy 55 yrs Once-only 
colonoscopy at age 
55 yrs. If normal no 
follow-up

12

‡Colorectal cancer in 
1 FDR <50 yrs

~1 in 12 Colonoscopy 55 yrs Once-only 
colonoscopy at age 
55 yrs. If normal no 
follow-up

10

All other family 
history of colorectal 
cancer

>1 in 12 None N/A N/A None

Incident colorectal 
cancer case (age 
<50 yrs, or mismatch 
repair (MMR) 
prediction >10%), 
not fulfilling Lynch 
syndrome criteria

N/A Tumour MSI and/
or IHC analysis§ 
If no tumour 
testing available 
consider genetics 
referral

N/A Standard post-op 
follow-up unless 
Lynch syndrome (LS) 
features on tumour 
analysis or a mutation 
identified, then LS 
surveillance applies.

20

*  Affected relatives who are first-degree relatives (FDR) of each other AND at least one is a FDR of the consultand. No affected relative <50 years old 
(otherwise high-risk criteria would apply). Combinations of three affected relatives in a first degree kinship include: parent and aunt/uncle and/or 
grandparent; OR 2 siblings/1 parent; OR 2 siblings/1 offspring. Combinations of two affected relatives in a first degree kinship include a parent and 
grandparent, or >2 siblings, or >2 children, or child + sibling. Where both parents are affected, these count as being within the first degree kinship.

† Clinical Genetics referral recommended.
‡  Centres may vary depending capacity and referral agreements. Ideally all such cases should be flagged systematically for future audit on a national scale.
§ Refer to Clinical genetics if IHC loss or MSI-H.

Table reprinted from Cairns S, Scholefield JH, Steele RJ, Dunlop MG, Thomas HJ, Evans GD, et al. (2010). “Guidelines for colorectal cancer screening and 
surveillance in moderate and high risk groups (update from 2002).” Gut 59(5): 666-89 with permission from the BMJ Group.
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Table 3: Summary of BSG and ACPGBI recommendations for colorectal cancer screening and surveillance in 
high risk family groups22 

Family history 
categories†

Life-time risk 
of CRC death 
(without 
surveillance)

Screening 
procedure

Age at initial 
screen

Screening interval 
and procedure

Procedures/
yr/ 300,000

At-risk HNPCC (fulfils 
modified Amsterdam 
criteria*, or untested 
FDR of proven 
mutation carrier) 

1 in 5 (male) 1 
in 13 (female)

MMR gene 
testing of 
affected relative.
Colonoscopy +/- 
oesophagog- 
astroduod- 
enoscopy (OGD)

Colonoscopy 
from age 
25 yrs.
OGD from 
age 50 yrs

18–24 months 
colonoscopy
(2 yearly OGD from 
age 50 yrs)

50

MMR gene carrier 1 in 2.5 (male)
1 in 6.5 (female)

Colonoscopy +/- 
OGD

At-risk FAP (member 
of FAP family with no 
mutation identified)

1 in 4 Adenomatous 
polyposis coli 
(APC) gene 
testing of 
affected relative.
Colonoscopy 
or alternating 
colonoscopy/
flexible 
sigmoidoscopy

Puberty 
Flexible 
approach 
important 
making 
allowance for 
variation in 
maturity

Annual colonoscopy 
or alternating 
colonoscopy/flexible 
sigmoidoscopy until 
aged 30 yrs, thereafter 
3 to 5 yearly until 
60 yrs.
Procto-colectomy or 
colectomy if positive

2

Fulfils clinical FAP 
criteria, or proven 
APC mutation 
carrier opting for 
deferred surgery-
prophylactic surgery 
normally strongly 
recommended

1 in 2 Colonoscopy 
or alternating 
Colonoscopy/
flexible 
sigmoidoscopy.
OGD with 
forward and side-
viewing scope

Usually at 
diagnosis. 
Otherwise 
puberty.
Flexible 
approach 
important 
making 
allowance for 
variation in 
maturity

Recommendation 
for procto-colectomy 
and pouch/colectomy 
before age 30 yrs.
Cancer risk increases 
dramatically age 
>30 yrs. Twice 
yearly colonoscopy 
or alternating 
colonoscopy/flexible 
sigmoidoscopy

1

FAP post colectomy 
and ileorectal 
anastomosis

1 in 15 (rectal 
cancer)

Flexible 
rectoscopy 
Forward and side-
viewing OGD

After surgery 
OGD from 
age 30 yrs

Annual flexible 
rectoscopy 3 - yearly 
forward and side-
viewing OGD

3 
(dependent 
on surgical 
practice)

FAP post procto-
colectomy and pouch

Negligible DRE and pouch 
endoscopy.  
Forward and side-
viewing OGD

After surgery 
OGD from 
age 30 yrs

Annual exams 
alternating flexible/
rigid pouch 
endoscopy. 3 yearly 
forward and side-
viewing OGD

3 
(dependent 
on surgical 
practice)

MUTYH-associated 
polyposis

1 in 2–2.5 Genetic testing 
Colonoscopy +/- 
OGD

Colonoscopy 
from age 25 
yrs. OGD from 
age 30 yrs

Mutation carriers 
should be counselled 
about the available 
limited evidence
Options include 
prophylactic 
colectomy 
and ileorectal 
anastomosis; or 
biennial colonoscopy 
surveillance. 3 to 
5 yearly gastro-
duodenonoscopy 

4
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Family history 
categories†

Life-time risk 
of CRC death 
(without 
surveillance)

Screening 
procedure

Age at initial 
screen

Screening interval 
and procedure

Procedures/
yr/ 300,000

1 FDR with MSI-H 
colorectal cancer AND 
IHC shows loss of 
MSH2, MSH6 or PMS2 
expression. MLH1 loss 
and MSI specifically 
excluded (MLH1 loss 
in elderly patient with 
right sided tumour 
is usually somatic 
epigenetic event) 

1 in 5 (male) 1 
in 13 (female 
(likely over-
estimate)

Colonoscopy +/- 
OGD

Colonoscopy 
from age 
25 yrs. OGD 
from age 
50 yrs

2 yearly colonoscopy 
(with OGD aged 
>50 yrs)

<5 but 
variable, 
depending 
on extent 
of use of 
MSI and 
IHC tumour 
analysis

Peutz-Jeghers 
Syndrome

1 in 6 Genetic testing of 
affected relative. 
Colonoscopy +/- 
OGD

Colonoscopy 
from age 
25 yrs. OGD 
from age 
25 yrs. Small 
bowel MRI/
enteroclysis

2 yearly colonoscopy.
Consider colectomy 
and IRA for colonic 
cancer. Small 
bowel VCE or MRI/
enteroclysis 2 to 4 
yearly OGD 2 yearly

3

Juvenile polyposis 1 in 6 Genetic testing 
of affected rel. 
Colonoscopy +/- 
OGD

Colonoscopy 
from age 
15 yrs. OGD 
from age 
25 yrs

2 yearly colonoscopy 
and OGD. Extend 
interval aged >35 yrs

3

*  The Amsterdam criteria for identifying HNPCC are: three or more relatives with colorectal cancer; one patient a first degree relative of another; two 
generations with cancer; and one cancer diagnosed below the age of 50 or other HNPCC-related cancers eg endometrial, ovarian, gastric, upper urethelial 
and biliary tree.

†  Clinical Genetics referral and family assessment required, if not already in place or referral was not initiated by Clinical Genetics.

Reprinted from Cairns S, Scholefield JH, Steele RJ, Dunlop MG, Thomas HJ, Evans GD, et al. (2010). “Guidelines for colorectal cancer screening and surveillance 
in moderate and high risk groups (update from 2002).” Gut 59(5): 666-89 with permission from the BMJ Group.

Family history is an important indicator of CRC risk and should be used to inform decision making about 
colonoscopic screening in asymptomatic individuals.22,54 There is a lack of evidence for screening people at 
moderate-risk. BSG categorises high- to moderate-risk as:22

 y  people with three or more affected relatives in a first degree kinship with each other (none less than 
50 years old)

 y  two affected relatives less than 60 years old in a first degree kinship with each other, or two affected 
relatives with a mean age less than 60 years old in a first degree kinship.

Five-yearly colonoscopy from age 50 to age 75 is recommended for high- to moderate-risk patients.

Those with only one affected relative less than 50 years old or only two affected first degree relatives aged 
60 years or older are considered to be at low-moderate risk and should be offered a once-only colonoscopy 
at age 55.22

The risk of developing colorectal cancer under the age of 45 in the absence of a high-risk family history is 
low (see Figure 1).54

5 • Genetics
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Figure 1: Cumulative absolute risks of developing colorectal cancer over 10 yrs54
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Reprinted from Butterworth, A. S., Higgins, J. P. T. and Pharoah, P. (2006). “Relative and absolute risk of colorectal cancer for individuals with a family history: 
a meta-analysis.” European Journal of Cancer 42: 216-27 with permission from Elsevier.

 D  Family history should be used to inform decision making about colonoscopic screening in 
asymptomatic individuals.

Individuals carrying mutations in genes responsible for HNPCC, FAP, Peutz-Jeghers syndrome, MYH and 
juvenile polyposis have a significant lifetime risk of developing CRC (70% risk by age 70, mean age of 
diagnosis of first cancer, mid-40s).22, 52, 53, 55 CRC tumours in HNPCC mutation carriers tend to show microsatellite 
instability with loss of MSH2, MLH1, PMS2 or MSH6 expression on immunohistochemistry. Analysis can play 
an important role in stratifying risk as, if a mutation were identified, testing can be offered and non-carriers 
reassured and discharged from screening. Some moderate risk families may have DNA mismatch repair 
mutations and analysis could therefore alter screening recommendations.

In addition emerging evidence suggests that families that fulfil Amsterdam Criteria, but have had analysis 
demonstrating that there is no microsatellite instability or loss of immunohistochemistry in tumour tissue, are 
at a level of colorectal cancer risk similar to moderate risk families.  Colonoscopy screening could therefore 
be altered and recommendations similar to those for high to moderate-risk families discussed.56,57

 B  All individuals whose family history is suggestive of a CRC syndrome should be referred to a clinical 
genetics service for consideration of genetic testing to clarify the risk.
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6 Primary care and referral 

In the management of colorectal cancer a crucial role for primary care is to recognise the patient who may 
have the disease, and to refer them promptly for investigation. Assessment of the risk of colorectal cancer 
can be made using the patient’s age and the presence or absence of presenting symptoms and signs. 

Less than one per cent of colorectal cancers occur in patients under the age of 40 but the incidence increases 
significantly thereafter, reaching a peak in the eighth decade.1

In patients over 40 years of age new onset, persistent or recurrent rectal bleeding is recognised as an 
important symptom of colorectal cancer (positive predictive value 2.4%, 95% Confidence Interval (CI) 1.9 to 
3.2).58,59  Combinations of symptoms, such as change in bowel habit or weight loss, can increase or reduce 
the possibility of a patient developing colorectal cancer. In a patient with rectal bleeding, however, no single 
symptom is likely to shift the probability of colorectal cancer to the extent of ‘ruling in’ or ‘ruling out’ the 
diagnosis with any degree of certainty.58 

A family history should be obtained and might be relevant.58 Review of the patient by a regional clinical 
genetics service is recommended for accurate risk assessment if family history is the principal indication for 
referral for investigation (see section 5 and Annexes 2 and 3).

The presence of an abdominal or rectal mass or  unexplained iron deficiency anaemia are important signs 
that increase the probability of a diagnosis of colorectal cancer and their presence should be determined 
(see Annexes 2 and 3).58,211 In one community based study, over one third of cancers were palpable on digital 
rectal examination.60 Inadequate examination (usually rectal) can delay diagnosis.61 Misinterpretation of 
false negative results has a similar impact61 and should not rule out referral if other symptoms are present.

 B  Patients over the age of 40 who present with new onset, persistent or recurrent rectal bleeding 
should be referred for investigation. 

 D  For patients under the age of 40 with low-risk features and transient symptoms a watch and wait 
policy is recommended. 

 C  Review of the patient by a regional clinical genetics service is recommended for accurate 
risk assessment if family history of colorectal cancer is the principal indication for referral for 
investigation. 

 B  General practitioners should perform an abdominal and rectal examination on all patients with 
symptoms indicative of colorectal cancer. A positive finding should expedite referral, but a negative 
rectal examination should not rule out the need to refer. 

 B  All symptomatic patients should have a full blood count. In cases of anaemia the presence of iron 
deficiency should be determined. 

 B  All patients with unexplained iron deficiency anaemia should be referred for endoscopic 
investigation of upper and lower gastrointestinal tracts.

6 • Primary care and referral
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7 Diagnosis

Three methods have been shown to be effective in the primary diagnosis of colorectal cancer: endoscopy, 
double contrast barium enema and computed tomography (CT) colonography. The success of each method 
depends on adequate bowel preparation.

 � Where colorectal cancer is suspected clinically, the whole of the large bowel should be examined.

7.1 ENDOSCOPY

Colonoscopy is a very sensitive diagnostic test for colorectal cancer and has the major advantages of 
allowing both biopsy and polypectomy and does not involve exposure to ionising radiation.62 In a variable 
proportion of patients, however, the caecum is not reached,63,64 intravenous (IV) sedation may be required, 
the localisation of tumour may be inaccurate,65 and there is a small but significant risk of complications such 
as bleeding, bowel perforation and death.63, 66, 67

Colon capsule endoscopy is a new and relatively non-invasive modality for examining the colon. At present 
there is insufficient evidence to determine its role in the diagnosis of colorectal cancer.68

 D  Colonoscopy is recommended as a very sensitive method of diagnosing colorectal cancer, enabling 
biopsy and polypectomy.

7.2 RADIOLOGICAL DIAGNOSIS

When performed by trained radiologists CT colonography, has been shown to be the most accurate and 
best tolerated radiological imaging method of diagnosing colorectal cancer; it is gradually replacing the use 
of double contrast barium enema.69  It provides information from both within and outwith the large bowel 
and can be used where colonoscopy is deemed inappropriate.55,69-73

In frail and elderly patients, bowel preparation is often distressing and suboptimal. In these cases, minimal 
preparation CT colongraphy is an acceptable alternative to examine patients with colonic symptoms.74,75

Magnetic resonance colonography is a promising new imaging modality for the diagnosis of colorectal 
cancer that avoids radiation exposure.76,77 The technique is not yet standardised and its exact role remains 
to be determined.

 C CT colonography can be used as a sensitive and safe alternative to colonoscopy.

 D Minimal preparation CT is an alternative to CT colonography in frail elderly patients.

7.3 INITIAL STAGING

7.3.1 COLONIC CANCER

Contrast-enhanced CT of the chest, abdomen and pelvis is a sensitive method of determining the local staging 
of the primary tumour and the detection of distant metastasis. It has now replaced the use of chest X-ray and 
double contrast barium enema as the investigation of choice for the pre-treatment staging. Ultrasound and 
magnetic resonance imaging (MRI) of the liver is of value in characterising any indeterminate lesion found 
on CT. In addition, MRI of the liver can identify liver metastases accurately and is of value in evaluating these 
lesions if resection or radiofrequency ablation is being considered.78,79

7.3.2 RECTAL CANCER

Contrast-enhanced CT of the chest, abdomen and pelvis is used to detect local tumour spread and distant 
metastasis. For local staging, MRI of the rectum is superior to CT. It is an accurate and reproducible technique 
which is able to assess prognostic factors (tumour and nodal staging, circumferential resection margin and 
extramural venous involvement) that are of value in selecting patients for surgery or neoadjuvant therapy.76,80-83 
Nodal staging by MRI is comparable to endoluminal ultrasound (US) with an average accuracy of 69%.84 This 
degree of uncertainty may pose a problem when selecting patients for preoperative radiotherapy.
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Endoluminal US and MRI have complementary roles in the assessment of tumour depth. In patients with 
early tumours who may benefit from local excision, endoluminal US can be used to assess the degree of 
tumour penetration in relation to rectal wall layers.83-86

 D  All patients with colorectal cancer should be staged by contrast enhanced CT of the chest, abdomen 
and pelvis unless the use of intravenous iodinated contrast is contraindicated.

 C MRI of the rectum is recommended for local staging of patients with rectal cancer.

 C  Endoluminal US can be used in a complementary role with MRI in staging patients with early rectal 
cancer.

7.4 POSITRON EMISSION TOMOGRAPHY

Positron emission tomography-computed tomography (PET/CT) is an imaging modality which superimposes 
the functional images obtained by PET with the anatomical details obtained from CT scanning. It can therefore 
depict the precise spatial distribution of abnormal metabolic activity in the body.

Fluoro-deoxy-glucose (FDG) is the most commonly used positron emission tomography radiotracer and has 
demonstrated utility in a variety of applications in oncology including the detection of colorectal cancer. At 
present, PET/CT scanning has no role in the primary diagnosis of colonic neoplasm, but colonic cancers may 
be detected incidentally on PET/CT performed for other indications.87 The use of PET/CT in monitoring and 
predicting response to therapy especially in locally advanced rectal cancer is still under investigation.88, 89

There is evidence to support the use of whole body FDG PET/CT in the following circumstances:

 y  In patients with apparently organ-restricted liver or lung metastases (either at primary presentation or 
during follow up) who are being considered for resection, a PET/CT scan should be considered prior to 
the administration of cytoreductive chemotherapy. The identification of occult metastatic disease prior to 
resection or chemotherapy may render resection inappropriate or may alter the patient’s management.90-93

 y  For evaluation of patients with raised tumour marker carcinoembryonic antigen (CEA) with negative or 
equivocal conventional imaging.93,94

 y In assessment of possible pelvic recurrence and pre-sacral mass following treatment.93,95

 C  In patients with apparently organ-restricted liver or lung metastases (either at primary presentation 
or during follow up) who are being considered for resection, a PET/CT scan should be considered 
prior to the administration of cytoreductive chemotherapy. The identification of occult metastatic 
disease prior to resection or chemotherapy may render resection inappropriate or may alter 
patient’s management.

 D  FDG PET/CT should be used in the evaluation of patients with raised tumour marker CEA with 
negative or equivocal conventional imaging or assessment of possible pelvic recurrence and 
pre-sacral mass following treatment.

7 • Diagnosis
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8 Surgery

8.1 PREOPERATIVE STAGING

See section 7.3 for initial staging.

An important aspect of preoperative staging is complete visualisation of the large bowel. Synchronous 
cancers occur in 5% of patients, and these may not be readily detectable at surgery.96 When a cancer has 
been diagnosed, a complete colonoscopy, barium enema or CT colonography should be carried out before 
surgery wherever possible. When this is impossible owing to obstruction or other emergency presentation, 
it should be performed as soon as is feasible after resection.

 C  Complete colonic examination by colonoscopy, CT colonography or barium enema should be 
carried out, ideally preoperatively, in patients with colorectal cancer.

8.2 PREOPERATIVE PREPARATION

Patients undergoing surgery for colorectal cancer are at risk of both venous thromboembolism and wound 
infection. It is therefore recommended that prophylactic measures are taken as outlined in the appropriate 
SIGN guidelines.97,98 A Cochrane review incorporating 13 RCTs concluded that preoperative mechanical bowel 
preparation is of no benefit in elective colorectal surgery, but recommended that further research should be 
carried out on patients undergoing restoration of bowel continuity with stratification for colonic and rectal 
surgery.99 An RCT restricted to elective rectal cancer resection with restoration of continuity demonstrated an 
increase in total and infectious morbidity in those not receiving bowel preparation, indicating that restorative 
rectal cancer surgery may warrant preoperative bowel preparation.100

 D Patients undergoing surgery for colorectal cancer should have:
 y venous thomboembolism prophylaxis 
 y  antibiotic prophylaxis consisting of a single dose of antibiotics providing both aerobic and 

anaerobic cover given within 30 minutes of induction of anaesthesia.

 B  Preoperative mechanical bowel preparation is recommended for patients undergoing restorative 
rectal resection.

8.3 PERIOPERATIVE BLOOD TRANSFUSION

Concern has been raised over the potential for increased risk of cancer recurrence following perioperative 
blood transfusion.101 A meta-analysis of three randomised and two cohort studies where control groups 
received either leucodepleted or autologous blood transfusion found no significant difference in cancer 
recurrence. Due to the small number of patients taking part in the trials, the meta-analysis was insufficiently 
powered to detect a difference of less than 20% in risk. The inability of these studies to exclude a small effect 
is of less significance since leucodepletion of blood for transfusion has become universal in the UK.102

 B  If a patient undergoing colorectal cancer surgery is deemed to require a blood transfusion, this 
should not be withheld on account of a possible association with increased risk of cancer recurrence.



| 21

Diagnosis and management of colorectal cancer

8.4 TECHNIQUES IN COLORECTAL CANCER SURGERY

8.4.1 RECTAL CANCER

There is evidence from large cohort studies using historical controls that the use of total mesorectal excision 
(TME) reduces the risk of local recurrence after rectal cancer surgery, and improves survival.103-105 This appears 
to be due to good circumferential clearance of tumour. In preoperative imaging, circumferential resection 
margin or CRM is defined as the distance between the invasion front of the tumour or any mesorectal 
nodal/tumour deposit and the adjacent mesorectal fascia. A circumferential dissection that characterises 
TME eliminates the inherent risk of involved lymph nodes as long as the margin is greater than 1 mm. This 
circumferential margin is also an independent risk factor for the development of distant metastases and 
mortality and can be accurately predicted by the use of MRI.80,106 It is unlikely that tumours of the upper 
rectum will benefit from total excision of the mesorectum, as long as the principles of careful dissection in 
the plane immediately outside the mesorectum are applied.107 The low anastomosis necessitated by TME 
results in poorer functional results than a higher anastomosis, and should be avoided unless doing so would 
compromise adequate mesorectal excision.108 It is also important to preserve the autonomic nerves in the 
pelvis to minimise bladder and sexual dysfunction.109

Large cohort studies demonstrate that patients undergoing abdominoperineal excision of the rectum 
rather than anterior resection are more likely to develop local recurrence after the surgery and that this is 
related to a higher likelihood of circumferential margin involvement.110  The newly developed technique of 
extralevator abdominoperineal excision which produces a cylindrical resection specimen has been shown 
to be associated with a lower rate of circumferential margin involvement than the conventional approach 
and is therefore likely to be associated with lower local recurrence rates.111,112

 C  Mesorectal excision is recommended for rectal cancers where the patient is fit for radical surgery. 
The mesorectal excision should be total for tumours of the middle and lower thirds of the rectum, 
and care should be taken to preserve the pelvic autonomic nerves wherever this is possible without 
compromising tumour clearance.

 C  When an abdominoperineal excision of the rectum is required for very low rectal cancers which 
cannot be adequately excised by a total mesorectal excision, then an extralevator approach to 
abdominoperineal excision of the  rectum is recommended.

 �  Extralevator abdominoperineal excision of the rectum leads to a large perineal defect that is 
challenging to close, and the involvement of plastic surgeons should be considered.

8.4.2 COLON CANCER

A cohort study of the use of complete mesocolic excision and flush ligation of the colonic vessels in the 
treatment of patients with colon cancer has demonstrated reduced risk of local recurrence and improved 
survival when compared with historical controls.113 In addition, a comparison of this technique used in a 
German hospital with a conventional technique used in Leeds demonstrated a significantly larger harvest 
of lymph nodes and more mesorectal tissue.114 A retrospective observational study has also indicated that 
complete mesocolic excision may be associated with an overall survival advantage particularly in Stage III 
cancers.115

 C  It is recommended that colon cancer is treated with radical surgery involving complete mesocolic 
excision and flush ligation of the colonic vessels.
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8.4.3 ANASTOMOSES

Anastomotic leakage is an important and potentially fatal complication of colorectal cancer surgery, and 
measures to minimise it should be taken. There is no high quality evidence to support any specific technique, 
but a meta-analysis indicated that the only difference between hand-sewn and stapled anastomoses is a 
slightly increased risk of anastomotic stricture with stapling.116

Risk factors for anastomotic dehiscence are well documented and include male sex, increasing age and obesity, 
but in anterior resection leakage is increased with a low (<5 cm from anorectal junction) anastomosis.117

The results from three meta-analyses and a systematic review indicate that after a low anterior resection, a 
defunctioning stoma reduces the risk of clinical anastomotic leakage and return to the operating theatre.118-121  
No clear conclusion can be drawn regarding the effect on post-operative mortality and there is insufficient 
high quality evidence to recommend either a defunctioning colostomy or a defunctioning ileostomy. 

Another disadvantage of the low anastomosis is poor function, and there is good evidence from randomised 
trials to support the use of a colopouch in this situation.122-124

 C With a low rectal anastomosis, consider giving a defunctioning stoma.

 C With a low rectal anastomosis after TME, consider a colopouch.

 �  Not all patients will benefit from a low rectal anastomosis, and if the patient is deemed to be at 
unacceptable risk of anastomotic breakdown or poor function, then a permanent colostomy should 
be employed.

   B  After a low rectal anastomosis (ie after a TME) a defunctioning stoma should be constructed unless 
there are compelling reasons not to do so.

 �  The defunctioning stoma is only likely to be effective if the patient has had full preoperative bowel 
preparation.

8.5 LOCAL EXCISION OF COLORECTAL CANCERS

Certain rectal cancers are technically amenable to local excision, and there is evidence from two randomised 
trials that this is associated with less morbidity than radical surgery.125,126 There is also evidence from non-
randomised trials that local excision is associated with higher rates of local recurrence than radical surgery, 
presumably owing to residual tumour in lymph nodes.127

Adjuvant radiotherapy and chemotherapy may reduce local recurrence rates, but a reliable and widely 
accepted regimen has not yet been developed.127 T1 tumours (those with the smallest local spread, see 
Annex 4) are often deemed suitable for local excision, but it must be stressed that extensive involvement 
of the submucosa is associated with a 17% rate of lymph node involvement.128 Minimal involvement of 
the submucosa (T1 sm1 tumours) appears to be associated with minimal risk of lymph node involvement. 
Colonic (and some rectal) cancers may be excised by polypectomy at colonoscopy (polyp cancers), and 
cohort studies indicate that such lesions do not require further surgery unless there is histopathological 
evidence of tumour at the margin (incomplete excision), lymphovascular invasion or if the invasive tumour 
is poorly differentiated.129,130

Currently, it is not possible to identify a subgroup of patients with rectal cancer in whom regional lymph 
node involvement can be comprehensively excluded thus allowing unreserved recommendation for local 
excision, although those with T1 sm1 tumours may be suitable.

   C  The relative risks of operative morbidity and recurrence must be carefully weighed and explained 
fully to the patient so that an informed decision can be made regarding local excision and rectal 
cancer.

 C  Further surgery for pedunculated polyp cancers that have been removed endoscopically is 
indicated if:

 y there is histological evidence of tumour at, or within 1 mm of, the resection margin
 y there is lymphovascular invasion
 y the invasive tumour is poorly differentiated.
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8.6 LAPAROSCOPIC SURGERY FOR COLORECTAL CANCER

Two systematic reviews covering studies up to 2008 indicate no significant differences in terms of outcome 
when comparing survival after laparoscopic and open colorectal resection. There is no difference in operative 
mortality or in recurrence at site of primary. Three RCTs of rectal cancer dissection performed laparoscopically 
reported less blood loss and higher lymph node counts compared with open total mesorectal excision.131,132 

One RCT showed a higher conversion rate for T4 tumours (see Annex 4). There is no difference in three- and 
five-year disease-specific survival.131,132

 A Laparoscopic and open surgery can be offered for resection of colorectal cancer.

8.7 MANAGEMENT OF MALIGNANT COLONIC OBSTRUCTION

When a mechanical large bowel obstruction is suspected, a water-soluble contrast enema can confirm this 
and avoid operative intervention for pseudo-obstruction.133 Abdominal CT may also be used in the context, 
although there is no robust evidence base for this.

 C  Mechanical large bowel obstruction should be distinguished from pseudo-obstruction before 
surgery.

There is evidence that, in suitable patients, and with sufficient surgical expertise, removal of the tumour at 
the first operation is feasible.134 If primary resection is carried out and immediate anastomosis is feasible, 
given a suitable patient and appropriate surgical expertise, there is RCT evidence that segmental resection 
is preferable to subtotal colectomy in terms of functional outcome.135

 C  Patients with malignant obstruction of the large bowel should be considered for immediate 
resection.

 A  If immediate reconstruction after resection is deemed feasible, segmental resection is preferred 
for left-sided lesions.

A 2007 systematic review suggested that placement of self expanding metallic stents is both a safe and 
effective technique for relieving left-sided malignant colonic obstruction.136 Since then two RCTs have closed 
prematurely because of colonic perforations caused by stenting.137,138 One of these trials was in patients with 
Stage IV disease and it was hypothesised that stenting may be unsafe in patients undergoing chemotherapy. 
The other trial was closed because two colonic perforations directly related to stent placement occurred 
among 30 randomised patients. There is, however, an ongoing randomised trial of colonic stenting as a bridge 
to surgery versus emergency surgery for the management of malignant colonic obstruction.139

 B  Where facilities and expertise are available, colonic stenting can be considered for the palliation 
of patients with obstructing colon cancer, ie in those who are not fit for immediate resection or 
in those with advanced disease. The risk of colonic perforation should be taken into account.

 �  Stenting as a bridge to surgery in patients fit for immediate resection should only be performed as 
part of a randomised controlled trial.

8 • Surgery
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8.8 SURGERY FOR ADVANCED DISEASE

There is evidence from cohorts with historical controls that survival can be improved by hepatic resection 
for technically suitable metastatic disease,140 and the same may be true of lung resection.141 In situ ablation 
for liver metastases which are not suitable for resection is also feasible, but the benefit is less clear.141 This 
approach can also be used for lung disease.142

In patients with locally advanced primary or recurrent disease surgical removal offers the only chance of 
cure, but quality of life may be adversely affected by inappropriate attempts at resection.143 For disease that 
is clearly inoperable, interventions such as stenting or laser ablation may provide useful palliation.144

 D  Patients with liver and lung metastases should be considered for resection or, in the case of liver 
disease, in situ ablation.

 D  In patients with advanced local or recurrent disease, careful consideration should be given to 
surgical excision or palliative intraluminal procedures.

8.9 SPECIALISATION AND WORKLOAD IN COLORECTAL CANCER SURGERY

There is evidence from cohorts and historical controls that morbidity and survival are affected by surgeon 
and hospital workload but the evidence is insufficient to recommend a specific yearly volume.145 Evidence 
from North America, where specific colorectal accreditation is available, indicates better outcomes from 
specialists,146 and evidence from Europe convincingly demonstrates better outcomes after specialist training 
in rectal cancer surgery.104

 B  Surgery for colorectal cancer should only be carried out by appropriately trained surgeons whose 
work is audited. Low rectal cancer surgery should only be performed by those trained to carry out 
TME.
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9 Pathology

Pathological examination of the resection specimen is of the utmost importance in determining prognosis 
and the need for adjuvant therapy.

There is good evidence that staging identifies those patients who might benefit from adjuvant chemotherapy, 
and circumferential resection margin reporting helps to select patients with rectal cancer who might benefit 
from postoperative radiotherapy (see section 10).

9.1 IMPORTANT PATHOLOGICAL PARAMETERS IN COLORECTAL CANCER

Resection specimens for colorectal cancer need to be carefully prepared and dissected to obtain accurate 
assessment of the important prognostic parameters. Cohort studies have shown that tumour stage (Dukes 
or tumour, node, metastasis (TNM) system, see Annex 4) is an important prognostic parameter. The presence 
of clear vascular invasion outwith the bowel wall (assessed on routine haematoxylin and eosin stained 
preparations) is a further adverse parameter, correlating particularly with the development of hepatic 
metastases.147,148 Ulceration of the peritoneum, defined by the presence of tumour cells directly on the 
surface, is another important microscopic indicator of a poor outcome.107,147 Rectal cancer presents problems 
of its own in that much of the rectum lies embedded in the soft tissues of the pelvis. It is recognised that 
local recurrence of rectal cancer can be accurately predicted by pathological assessment of circumferential 
margin involvement in these tumours.107

 B Pathological reporting of colorectal cancer resection specimens should include information on:
 y tumour differentiation
 y staging (Dukes and TNM systems)
 y margins (peritoneal and CRM)
 y extramural vascular invasion.

 �  Specimens should ideally be received fresh in the laboratory and opened from either end up to, but 
not through, the tumour. The peritoneal and/or circumferential margins are marked with ink and the 
bowel pinned and fixed for at least 48 hours. The region of the tumour is examined by slicing in serial 
thin (5 mm) transverse sections to allow for optimum assessment of depth of invasion and margins. 
As a routine four blocks of tumour are taken for microscopy. The fat is carefully dissected to retrieve 
all lymph nodes.107

 �  For rectal cancers comments should be made on the quality of the surgical mesorectal resection 
specimen and on whether or not the anterior quadrant is involved for tumours lying below the 
peritoneal reflection.

9.2 REPORTING IN COLORECTAL CANCER

Studies have shown that template proformas significantly increase the rate of inclusion of data items in 
reports of colorectal cancer resection specimens.149,150

 B  All reporting of colorectal cancer specimens should be done according to, or supplemented by, 
the Royal College of Pathologists’ minimum data set.

9 • Pathology
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10 Chemotherapy and radiotherapy

10.1 ADJUVANT CHEMOTHERAPY

10.1.1 STAGE II COLORECTAL CANCER (T1-4 N0 M0)

A wide variety of prognostic factors influence outcome in patients with Stage II colorectal cancer. Whether 
or not these factors are independently more informative than careful consideration of clinical variables (age, 
tumour sub-site, comorbidity) and pathological variables (T stage, N stage, surgical margin, tumour grade, 
number of nodes retrieved, number of nodes involved, extramural vascular invasion) is unclear.151,152

The evidence identified was of insufficient quality to determine the use of any novel prognostic or predictive 
marker to aid decision making in this group of patients. The decision whether or not to use adjuvant 
chemotherapy for a patient with Stage II colorectal cancer should be based upon a consideration of the 
balance between competing risks: the increased risk of treatment-related morbidity and mortality associated 
with increasing age and comorbidity and the increased risk of relapse associated with the presence of T4 
disease, high grade tumour or extramural vascular invasion.

10.1.2 STAGE III COLORECTAL CANCER (T1-4 N1,2 M0)

Evidence from randomised trials and systematic reviews shows that, at least for patients under the age 
of 75, adjuvant chemotherapy improves the survival of patients with Stage III colorectal cancer.153-161 In 
younger patients, regimens combining oxaliplatin with thymidylate synthase (TS) inhibition (capecitabine, 
5-Fluorouracil/folinic acid) may be more effective than TS inhibitors alone.162 Combined treatment is more toxic 
than TS inhibition alone, which should be considered when assessing any relative advantage that it confers.

 A All patients with Stage III colorectal cancer should be considered for adjuvant chemotherapy.

 �  Decisions concerning adjuvant therapy for patients over the age of 75 with Stage III colorectal cancer 
should be based on a balance between the risks and the potential benefits of treatment. Biological 
age may be more relevant than chronological age in making these decisions.

10.2 MANAGEMENT OF PATIENTS WITH METASTATIC COLORECTAL CANCER

 �  The optimal treatment strategy for patients with metastatic colorectal cancer should be determined 
following discussion at a multidisciplinary team meeting and is dependent on the site and extent 
of metastatic disease and the performance status, organ function and comorbidity of the patient.

10.2.1 RESECTABLE LIVER METASTASES

For patients with liver-only metastases complete surgical resection appears to offer the best chance of long 
term survival (>30% in some series).163 Some studies have demonstrated that cure is possible in this population. 
The criterion for determining patient suitability for resection is the likelihood of achieving complete resection 
of all evident disease with negative surgical margins while maintaining adequate liver reserve.163

In patients with resectable liver metastases there are data suggesting that perioperative chemotherapy with 
the Fluorouracil (5-FU)/leucovorin/oxaliplatin regimen improves progression-free survival by 7-8% at three 
years compared to resection alone.163

 �  All patients with liver-only metastases should be discussed at an MDT meeting which includes a liver 
surgeon in order to determine resectability.

 D Surgical resection should be considered for all patients with resectable liver metastases.

 D  Patients with resectable liver metastases should be considered for perioperative chemotherapy 
with a combination of oxaliplatin and 5-FU/leucovorin for a total period of six months.
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10.2.2 UNRESECTABLE LIVER METASTASES

The majority of patients diagnosed with metastatic colorectal cancer have unresectable disease.163 In 
selected cases, patients with significant response to downstaging chemotherapy can be converted from 
unresectable to resectable status.163 An important factor to consider is that irinotecan- and oxaliplatin-based 
chemotherapeutic regimens may cause liver steatohepatitis and sinusoidal liver injury respectively and it is 
generally recommended that surgical re-evaluation is undergone approximately two to three months after 
initiation of chemotherapy.163

 D  Patients with unresectable liver metastases should be considered for downstaging chemotherapy 
using a combination of oxaliplatin (or irinotecan) and 5-FU/leucovorin.

Selective internal radiation therapy may prolong time to progression of liver metastases in patients who have 
previously been treated with chemotherapy. Further trials are needed for patients who have not received 
chemotherapy for metastatic colorectal cancer’.164

10.2.3 FIRST LINE CHEMOTHERAPY

Evidence from several systematic reviews has confirmed that chemotherapy improves survival in patients with 
metastatic colorectal cancer.165-167 Various active drugs are available that can be used either in combination 
(5-FU/leucovorin, capecitabine, irinotecan, oxaliplatin, bevacizumab, cetuximab) or as single agents (5-FU/
leucovorin, capecitabine, irinotecan, tegafur-uracil, cetuximab, panitumumab). The backbone of first line 
chemotherapy for patients with metastatic colorectal cancer consists of a fluoropyrimidine (capecitabine 
or 5-FU/leucovorin or tegafur-uracil). 

Combination chemotherapy with 5-FU/leucovorin/oxaliplatin or 5-FU/leucovorin/irinotecan provides higher 
response rates and longer progression-free survival than 5-FU alone in patients with good performance 
status and organ function.168-170 These combinations have similar activity but differ in toxicity profile.167 The 
combination of capecitabine and oxaliplatin is an alternative to the combination of 5-FU/lecovorin/oxaliplatin 
with similar activity and safety although evidence from a meta-analysis suggests that the latter may have a 
slightly higher response rate.171

Two randomised controlled trials have found that combination chemotherapy was not superior to sequential 
chemotherapy in terms of overall survival and therefore sequential treatment starting with 5-FU monotherapy 
remains a valid option in selected patients.172

A combined analysis of data from seven phase III clinical trials in advanced colorectal cancer provided support 
for a correlation between an increase in median survival and administration of all of the three cytotoxic 
agents (ie 5-FU/LV, oxaliplatin, irinotecan).163

 A All patients with metastatic colorectal cancer should be considered for chemotherapy.

 A  Combination treatment with 5-FU/leucovorin/oxaliplatin or capecitabine and oxaliplatin or 5-FU/
leucovorin/irinotecan are the preferred options in patients with good performance status and 
organ function.

 �  The choice of first line chemotherapy for patients with metastatic colorectal cancer will depend on 
patient fitness, comorbidity, and overall aim of treatment. 

There is little good quality evidence for the use of raltitrexed in patients with metastatic colorectal cancer 
although there are data in the adjuvant setting and a number of phase II trials of metastatic patients which 
show an association between raltitrexed and an increased incidence of toxicity and treatment-related 
deaths.173-175 Nevertheless, raltitrexed may be useful in the management of patients with severe coronary 
artery disease as it does not, in contrast to other regimens, induce coronary vasospasm.176

 D  Consider raltitrexed for patients with metastatic colorectal cancer who are intolerant to 5-FU and 
leucovorin, or for whom these drugs are not suitable.

10 • Chemotherapy and radiotherapy
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10.2.4 SECOND LINE CHEMOTHERAPY

Decisions regarding second line therapy for patients with metastatic colorectal cancer depend on patient 
symptoms, overall fitness and previous chemotherapy exposure. In patients with metastatic colorectal 
cancer previously treated with 5-FU, irinotecan has been found to improve overall survival by approximately 
two months compared to best supportive care.170, 177 Tumour-related symptoms and pain-free survival were 
significantly better, although there was a higher incidence of neutropaenia, nausea, vomiting and diarrhoea. 
Irinotecan has also been shown to improve overall survival by approximately two months compared to 5-FU. 
Irinotecan is sometimes used as part of second line combination therapy, but this is currently an unlicensed 
use.  The addition of oxaliplatin to 5-FU improves response rate compared to 5-FU alone in patients previously 
treated with 5-FU/leucovorin/irinotecan.177

 A  Second line chemotherapy should be considered for patients with metastatic colorectal cancer 
with good performance status and adequate organ function.

 A Irinotecan should be used as second line therapy following first line oxaliplatin (or vice versa).

 �  The choice of second line chemotherapy for patients with metastatic colorectal cancer will depend 
on patient fitness, comorbidity and previous chemotherapy exposure.

10.2.5 BIOLOGICAL THERAPY

The vascular endothelial growth factor (VEGF) antibody, bevacizumab, increases response rate, progression-
free survival and overall survival in first line treatment in combination with 5-FU/leucovorin/irinotecan and in 
combination with 5-FU alone. It also improves progression-free survival in combination with 5-FU/leucovorin/
oxaliplatin in second line treatment.178,179 Treatment with bevacizumab is associated with increased toxicity 
including risk of hypertension, proteinuria, bleeding, thromboembolic complications or rarely, gastrointestinal 
perforation.179

Although the use of bevacizumab is associated with improved outcomes in patients with metastatic colorectal 
cancer it is currently not recommended by the Scottish Medicines Consortium (see section 14.4).

The epidermal growth factor receptor (EGFR) antibodies cetuximab and panitumumab improve survival in 
chemo-refractory patients with metastatic colorectal cancer.180-182 Activity appears to be confined to patients 
with K-ras wild-type and a sizeable body of recent literature has now demonstrated that tumours that have 
a mutation in codon 12 or codon 13 of the KRAS gene are insensitive to EGFR inhibitors.181

Although the use of cetuximab or panitumumab is associated with improved outcomes it is currently not 
recommended by the SMC in patients with chemo-refractory metastatic colorectal cancer (see section 14.4).

When used in the first line treatment of patients with metastatic colorectal cancer cetuximab is associated 
with increased response rates when added to combination chemotherapy. The CRYSTAL study found that 
progression-free and overall survival are prolonged in patients with K-ras wild-type tumours who received 
cetuximab in addition to 5-FU/leucovorin/irinotecan,183 whereas the COIN trial found that cetuximab increased 
response rate with no evidence of benefit in progression-free or overall survival when added to oxaliplatin 
and capecitabine or 5-FU/leucovorin/oxaliplatin.184 SMC criteria on the use of cetuximab are detailed in 
section 14.4.

 B  Cetuximab should be considered in combination with 5-FU/leucovorin/oxaliplatin or 5-FU/ 
leucovorin/irinotecan chemotherapy as first-line treatment for patients with RAS wild-type 
metastatic colorectal cancer. The use of cetuximab in combination with oxaliplatin and capecitabine 
cannot currently be recommended.

10.3 MANAGEMENT OF PATIENTS WITH RECTAL CANCER

Following optimal surgery, the most important risk factors for local recurrence and survival in rectal cancer 
are T stage, nodal status and circumferential resection margin. Magnetic resonance imaging has been 
demonstrated to accurately predict the CRM, and therefore the clinical outcome (see section 8.4.1).80,82

As ‘thin slice’ MRI was not routinely used during the planning and conduct of almost all of the studies analysed 
in the meta-analyses and reviews, it is difficult to apply the data to current UK practice in which highly 
selective MRI criteria are used to classify patients into categories with low or high risk of local recurrence.
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Preoperative pelvic radiotherapy (biological effective dose (BED) 30 Gy or higher) can reduce local recurrence 
rates in rectal cancer compared to surgery alone (hazard ratio (HR) 0.71, 95% CI 0.64 to 0.78, number needed to 
treat NNT 22). The improvement in overall mortality for preoperative radiotherapy is of borderline significance 
(HR 0.9, 95% CI 0.87 to 1.00).185

Short course preoperative radiotherapy (SCPRT) (25 Gy in 5 fractions) has been shown to reduce the relative 
risk of local recurrence by 61% (HR 0.39, 95% CI 0.27 to 0.58; p<0.0001) compared to selective postoperative 
chemoradiation.186

Mature 12 year data from the Dutch SCPRT randomised controlled TME trial  have shown that the 10 year 
cumulative incidence of local recurrence was five per cent in the group assigned to SCPRT (25 Gy in five 
fractions) and surgery and 11% in the surgery alone group (p<0.0001). SCPRT does not compensate for an 
involved CRM and when these patients were excluded from the analysis, SCPRT significantly improved the 
10 year survival in patients with a negative CRM and TNM stage III disease (p=0.032).187

Preoperative concurrent chemoradiation results in lower local recurrence rates (relative risk 0.46, 95% CI 
0.26 to 0.82) and reduced acute and late toxicities compared to postoperative concurrent chemoradiation.188

The use of preoperative chemoradiotherapy is preferable to postoperative chemoradiotherapy in the 
management of rectal cancer.189

The addition of chemotherapy to preoperative radiotherapy improves the response rate, pathological 
complete response rate (pCR) and local control rates compared to radiotherapy alone (local recurrence 
odds ratio (OR) 0.53, 95% CI 0.39-0.72, p<0.001 complete pathological response OR 2.52- 5.27, p<0.001). It 
does not improve the anterior resection rate (OR 1.11, 95% CI 0.92-1.31, p=0.29). The improvement in local 
control in patients receiving concurrent chemoradiation does not translate into long term outcome with no 
difference in disease-free survival or  overall survival compared to radiotherapy alone (HR 0.99, 95% CI 0.84 
to 1.17; p=0.89; and HR 1.02, 95% CI 0.89 to 1.17, p=0.79 respectively).190

The long term morbidity in terms of bowel dysfunction is higher in those patients who have received 
preoperative radiotherapy compared to surgery alone.191 In a review of short course preoperative adjuvant  
radiotherapy 5-13% of patients showed benefit without additional harm, 0-2% had benefit with additional 
harm, 74-87% had neither benefit nor additional harm, and 6-11% had no benefit but additional harm.192

A subset analysis of a large RCT showed that the role of adjuvant fluorouracil-based chemotherapy following 
preoperative chemoradiotherapy remains unclear.193 Some evidence suggests that those patients responding 
to chemoradiation (ypT0-2) benefit, but non-responders (ypT3-ypT4) do not.193 Overall, however, the study 
showed no significant impact of adjuvant chemotherapy on progression-free survival  or overall survival  in 
patients with resectable T3-4 disease receiving preoperative chemoradiation. On the basis of insufficient 
evidence on the benefit of adjuvant chemotherapy after preoperative chemoradiation, no recommendation 
can be made.

 �  Patients with rectal cancer who are potential surgical candidates need to be appropriately staged with 
MRI of the pelvis and discussed by a multidisciplinary team preoperatively. The risk of local recurrence 
based on MRI findings should be ascertained.

 A  Patients considered to have a moderate risk of local recurrence with total mesorectal excision 
surgery alone, and in whom the CRM is not threatened or breached on MRI, could be considered 
for preoperative radiotherapy (25 Gy in five fractions over one week) and immediate TME surgery.

 �  The long term detrimental impact of preoperative radiotherapy on bowel function needs to 
be balanced against the degree of benefit conferred. The associated morbidity of preoperative 
radiotherapy should be discussed with the patient. Careful preoperative staging with MRI should 
identify the patients for whom radiotherapy can be safely omitted.

 A  Patients who require downstaging of the tumour because of encroachment on the mesorectal 
fascia should receive combination chemotherapy and radiotherapy, (BED >30 Gy) followed by 
surgery at an interval to allow cytoreduction.

 �  Patients requiring chemoradiotherapy prior to surgery to downstage the tumour should be considered 
for entry into randomised clinical trials.
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11 Follow up of patients treated for colorectal cancer

Patients who have undergone apparently curative resection for colorectal cancer are followed up for four 
reasons:

1.  to detect metastatic disease in the hope that early detection and treatment will result in improved survival;

2.  to survey the remaining colon and rectum to detect intraluminal recurrence and/or other cancer or 
adenomatous polyps;

3. for the psychological support of the patient;

4. for audit purposes.

In this guideline, only the first two reasons are addressed.

Individual randomised trials show no advantage of follow up as measured by survival.194-198 Meta-analyses 
indicate that follow up can offer survival benefit by means of earlier detection of metastatic disease. In 
particular, interval CT scanning and serial carcinoembryonic antigen levels appear to be useful in this 
respect.199-201

There is no evidence that FOBT is of any value in follow up of patients after curative resective surgery.

Colonoscopic follow up has not been demonstrated to improve survival.22 As the incidence of colorectal 
cancer is increased after the first occurrence, and adenomatous polyps occur with increased frequency, 
colonoscopic follow up is advised five years after surgery and at subsequent five-year intervals.22 The decision 
to cease surveillance will be determined by the presence of comorbidity and should be made in consultation 
with the patient.

 A  Patients who have undergone curative resection for colorectal cancer should undergo formal 
follow up in order to facilitate the early detection of metastatic disease.

 �  Interval CT scanning and CEA estimation may be of value in the follow up of patients who have 
undergone curative resection for colorectal cancer but further studies are required to define an 
optimum approach.

 � Colonoscopic follow up is advised five-yearly after curative resection for colorectal cancer.

 � Where the clinician suspects intraluminal recurrence, colonoscopy is indicated.

 �  Clinicians should be aware of the need to have symptoms and signs of metastatic recurrence promptly 
investigated.
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12 Palliative care and the management of symptoms in 
advanced disease

As in advanced cancer of any site it is important to help the patients to understand where they are in their 
illness with regard to stage of advancement and what may or may not be realistically achieved.

12.1 REFERRAL TO PALLIATIVE CARE

There are many reports suggesting unmet needs, both physical and emotional, in patients with advanced 
colorectal cancer leading to the view that patients may benefit from access to palliative care services before 
the ‘terminal’ phase.202

 �  Patients with advanced colorectal cancer whose physical or emotional symptoms are difficult to 
control should be referred to a specialist in palliative care without delay.

12.2 SYMPTOM MANAGEMENT

Patients with advanced disease frequently have multiple symptoms. Pain, fatigue and emotional distress 
are those most commonly reported, and the number and severity of symptoms increases as the cancer 
advances.203

12.2.1 PAIN

Pain is still common in severely ill patients with cancer and its severity underestimated.204 In a national audit, 
58% of cancer patients in the acute hospital setting recorded their pain as either moderate or severe.205

Abdominal pain is common, and may be caused by the tumour itself or bowel obstruction. It may also be 
due to liver metastases or coeliac plexus involvement.

Involvement of the coeliac plexus, lumbosacral root, spinal cord or cauda equina can cause pain in a nerve 
root distribution which is difficult to describe and may be burning, numbing, tingling, shooting, or like 
toothache. Treatment of the pain requires a multidisciplinary approach, and although the pain may respond 
to opioids, additional drugs such as gabapentin, amitriptyline or ketamine may be used. Perineal pain and 
tenesmus may respond to opioids and to agents such as gabapentin.

For a more detailed discussion of pain assessment and management see the SIGN guideline on control of 
pain in patients with cancer.153

12.2.2 MALIGNANT BOWEL OBSTRUCTION

Patients who develop small or large bowel obstruction, and in whom surgery is inappropriate, can be managed 
in most cases without intravenous fluids or a nasogastric tube. Pain (visceral and colic), nausea and vomiting, 
can often be controlled for weeks using analgesics, anti-emetics and antisecretory drugs parenterally - most 
often given by syringe driver. Patients may then be able to eat and drink. Parenteral hydration is sometimes 
indicated to control nausea, whereas regular mouth care is the treatment of choice for dry mouth.206 A 
Cochrane review concluded that there was weak evidence that corticosteroids (dexamethasone 6-16 mg 
IV) may help the resolution of inoperable obstruction in some patients with few side effects.207

 D  Medical measures such as analgesics, antiemetics and antisecretory drugs should be used alone 
or in combination to relieve the symptoms of bowel obstruction.

12 • Palliative care and the management of symptoms in advanced disease
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12.2.3 FATIGUE

Fatigue has been identified as a common problem for patients.208 In the absence of any correctable cause 
corticosteroids may be of some benefit.209

12.2.4 NUTRITION AND WEIGHT LOSS

Patients and families understandably focus on what patients are able to eat. Although there is no evidence 
that nutritional supplements, parenteral or enteral feeding are of benefit in preventing cancer cachexia 
when the disease is advanced, evidence is emerging that it may be of value at an earlier stage.210 Referral 
to a specialist state registered dietitian or advice from a nutrition support team should be sought where 
appropriate.

 �  As anorexia and weight loss are so distressing for the patient and their family, the issue of nutrition 
must be addressed.
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13 Provision of information
This section reflects the issues likely to be of most concern to patients and their carers. These points are 
provided for use by health professionals when discussing colorectal cancer with patients and carers and in 
guiding the production of locally produced information materials.

13.1 CHECKLIST FOR PROVISION OF INFORMATION

This section gives examples of the information patients/carers may find helpful at the key stages of the 
patient journey. The checklist was designed by members of the guideline development group based on their 
experience and their understanding of the evidence base. The checklist is neither exhaustive nor exclusive.

Initial presentation and referral

 y Explain to patients that the symptoms they report may be caused by colorectal cancer or other conditions.

 y Advise patients of the need for referral to a specialist.

 y  Explain to patients that colorectal cancer is diagnosed by physical examination and one or more 
diagnostic tests including:

 - colonoscopy 

 - CT colonography

 - biopsy.

Diagnosis

 y Ensure patients understand what colorectal cancer is, including genetic risk.

 y  Explain to patients that further tests may be done to ‘stage’ the cancer. This  helps to establish the stage 
to which the cancer has grown and perhaps spread.

 y  Discuss treatment options with patients and offer written and verbal information outlining a clear 
pathway of how they will be treated and cared for. The amount of information given should be 
appropriate to their wishes and level of understanding, and be delivered in a way which is sensitive, 
understandable to them, and accurate.

 y Allow sufficient time to discuss the following issues and ensure patients are involved in discussions:

 - aims of treatments 

 - prognosis (without surgery and after surgery)

 - depression and anxiety.

 y Ensure patients are aware of where they can go for further information and support (see section13.2).

 y  Ensure patients are aware of how they can access a clinical nurse specialist for support, advice and 
information.

 y  Explain about stoma to patients who require stoma formation and advise that they will be referred to 
and assessed by a stoma nurse specialist before admission to hospital.

Treatment

 y Inform patients of treatment plans and advise them of the timeframe for treatment.

 y Discuss  adjuvant chemotherapy/radiotherapy, its procedures and adverse side effects.

 y Discuss side effects of other treatments with patients and how they can be managed.

 y Advise patients of where they can receive information about financial issues.

 y  Ensure patients understand the importance of attending ongoing follow-up appointments after 
discharge and inform them of how they are likely to be followed up, ie by whom, where and when.
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Follow up

 y Mention and discuss the possibility of recurrence and advise patients to report on specific symptoms.

 y  Explain to patients who have had surgery that there is a need to assess the remaining colon and advise 
them of the tests to do this.

 y The following issues should be discussed with patients:

 - returning to work

 - coping, depression and anxiety

 - impact of a stoma on everyday living.

Palliative care

 y The following should be discussed with patients :

 - aim of palliative care 

 - who is likely to be involved in their care

 - symptom management.

13.2 SOURCES OF FURTHER SUPPORT

Bowel Cancer UK 
7 Rickett Street 
London SW6 1RU 
Tel: (General Enquiries): 020 7381 9711 
Tel:  (Bowel Cancer Advisory Service): Freephone 0800 8 40 35 40 
Website: www.bowelcanceruk.org.uk

The Bowel Cancer Advisory Service provides a full time, national, freephone advice and information 
service for all those affected or concerned about the disease.

Beating Bowel Cancer 
Harlequin House, 7 High Street 
Teddington TW11 8EE  
Tel: 08450 719 300 
Tel: (Nurse helpline): 08450 719 301 
Website: www.beatingbowelcancer.org

Beating Bowel Cancer raises awareness of symptoms, promotes early diagnosis and encourages open 
access to treatment choice for those affected by bowel cancer. 

Colostomy Association 
2 London Court, East Street 
Reading RG1 4QL 
Tel: 0118 939 1537 
Helpline: 0800 328 4257

Website: www.colostomyassociation.org.uk

The Colostomy Association provide support, reassurance and practical information to anyone who has or 
is about to have a colostomy.

IA (Ileostomy and internal pouch support group) 
Peverill House, 1-5 Mill Road 
Ballyclare 
Co. Antrim BT39 9DR 
Tel : 0800 0184 724 (free) or 028 9334 4043  
Email: info@iasupport.org  
Website: www.iasupport.org/

IA helps people who have to undergo surgery which involves the removal of their colon (known as a 
colectomy) and the creation of either an ileostomy or an ileo-anal pouch.
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Cancer Research UK/CancerHelp UK 
Tel: 0800 800 4040 
Email: cancerhelpuk@cancer.org.uk 
www.cancerhelp.org.uk

CancerHelp UK is a free information service about cancer and cancer care for people with cancer and their 
families. It is provided by Cancer Research UK. The site includes a comprehensive range of information 
including cancer prevention, diagnosis, treatment and follow up.

Macmillan Cancer Support (Scotland) 
132 Rose Street 
Edinburgh EH2 3JD 
Tel: 0131 260 3270  
Email: southscotland@macmillan.org.uk 
Website: www.macmillan.org.uk

The Scottish office of the UK charity, which supports people with cancer (and their families) with specialist 
information, treatment and care.

Maggie’s Centres Scotland 
www.maggiescentres.org 
Email: enquiries@maggiescentres.org

Maggie’s provides practical, emotional and social support to people with cancer, their family and friends. 
Built alongside NHS cancer hospitals and staffed with professional experts, Maggie’s Centres are warm 
and welcoming, full of light and open space, with a big kitchen table at their heart.

Maggie’s Dundee 
Tom McDonald Avenue,  
Ninewells Hospital 
Dundee DD2 1NH 
Tel: 01382 632999  
Email: dundee@maggiescentres.org

Maggie’s Edinburgh 
The Stables, Western General Hospital 
Crewe Road South 
Edinburgh EH4 2XU 
Tel: 0131 537 3131  
Email: edinburgh@maggiescentres.org

Maggie’s Fife 
Victoria Hospital, Hayfield Road 
Kirkcaldy KY2 5AH 
Tel: 01592 647997 
Email: fife@maggiescentres.org

Maggie’s Glasgow 
The Gatehouse, Western Infirmary 
10 Dumbarton Road 
Glasgow G11 6PA 
Tel: 0141 330 3311

Gartnavel General Hospital 
1053 Great Western Road 
Glasgow G12 0YN 
Tel: 0141 357 2269 
Email: glasgow@maggiescentres.org

Maggie’s Highlands 
Raigmore Hospital, Old Perth Road 
Inverness IV2 3UJ 
Tel: 01463 706306 
Email: highlands@maggiescentres.org

13 • Provision of information
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Maggie’s Lanarkshire 
Flat 78, Residential accommodation 
Wishaw General Hospital 
50 Netherton Road 
Wishaw ML2 ODP 
Tel: 01698 358392 
Email: lanarkshire@maggiescentres.org

Marie Curie Cancer Care (Scotland) 
14 Links Place 
Edinburgh EH6 7EB 
Tel: 0800 716 146 
www.mariecurie.org.uk

Marie Curie Cancer Care, a care charity, provides practical nursing care at home and 
specialist care across its ten Marie Curie centres.

Tak Tent Support (Scotland) 
Flat 5, 30 Shelley Court 
Gartnavel Complex 
Glasgow G12 0YN 
Tel: 0141 211 0122 
Email: tak.tent@care4free.net 
www.taktent.org

Tak Tent offers information, support, education and care for people with cancer, their families and friends 
and professionals. They have support groups throughout Scotland.
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14 Implementing the guideline

This section provides advice on the resource implications associated with implementing the key clinical 
recommendations, and advice on audit as a tool to aid implementation.

14.1 IMPLEMENTATION STRATEGY

Implementation of national clinical guidelines is the responsibility of each NHS Board and is an essential 
part of clinical governance. Mechanisms should be in place to review care provided against the guideline 
recommendations. The reasons for any differences should be assessed and addressed where appropriate. 
Local arrangements should then be made to implement the national guideline in individual hospitals, units 
and practices.

Implementation of this guideline will be encouraged and supported by SIGN.

14.2 RESOURCE IMPLICATIONS OF KEY RECOMMENDATIONS 

No recommendations were identified as having significant budgetary impact.

14.3 AUDITING CURRENT PRACTICE

A first step in implementing a clinical practice guideline is to gain an understanding of current clinical 
practice. Audit tools designed around guideline recommendations can assist in this process. Audit tools 
should be comprehensive but not time consuming to use. Successful implementation and audit of guideline 
recommendations requires good communication between staff and multidisciplinary team working.

The guideline development group has identified the following as key points to audit to assist with the 
implementation of this guideline:

 y  number and frequency of surveillance colonoscopies performed on patients with inflammatory bowel 
disease at low, medium and high risk

 y number of patients who receive follow-up colonoscopy after colonoscopic polypectomy
 y  number and frequency of surveillance colonoscopies performed in patients with ≥5 small adenomas, or 

≥3 adenomas with at least one polyp ≥1 cm in size
 y  number of referrals to the Clinical Genetics Service of individuals whose family history is suggestive of 

a CRC syndrome 
 y  the inclusion of tumour differentiation, staging (Dukes’ and TNM systems), margins (peritoneal and CRM) 

and extramural vascular invasion in pathological reports of colorectal cancer resection specimens
 y  outcomes of treatment, including treatment-related morbidity and mortality, disease-free survival and 

overall survival.

14.4 ADVICE TO NHSSCOTLAND FROM THE SCOTTISH MEDICINES CONSORTIUM

The Scottish Medicines Consortium concluded in 2005 that cetuximab is not recommended for use within 
NHSScotland in combination with irinotecan for the treatment of patients with epidermal growth factor 
receptor (EGFR)-expressing metastatic colorectal cancer after failure of irinotecan-including cytotoxic therapy. 

Following a further submission in 2010 the SMC recommended that cetuximab is accepted for restricted use 
within NHSScotland for the treatment of patients with epidermal growth factor receptor (EGFR)-expressing, 
K-ras wild-type metastatic colorectal cancer in combination with chemotherapy. Cetuximab is restricted 
to use in patients who have not previously received chemotherapy for their metastatic disease, with liver 
metastases only that are considered non-resectable but in whom potentially curative liver metastasis resection 
would be undertaken if the lesions became resectable after treatment with chemotherapy and cetuximab.

In January 2015 SMC accepted cetuximab for restricted use as treatment for patients with EGFR-expressing, 
RAS wild-type metastatic colorectal cancer: 
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SMC has restricted cetuximab for use in patients with RAS wild-type metastatic colorectal cancer, in 
combination with irinotecan or oxaliplatin-based chemotherapy, in patients who have not previously received 
chemotherapy for their metastatic disease (first-line treatment).

Panitumumab (Vectibix) is not recommended as monotherapy for the treatment of patients with 
EGFR-expressing metastatic colorectal carcinoma with non-mutated (wild-type) K-ras after failure of 
fluoropyrimidine-, oxaliplatin-, and irinotecan- containing chemotherapy regimens.

Bevacizumab (Avastin) is not recommended for use within NHSScotland in combination with fluoropyrimidine-
based chemotherapy for treatment of patients with metastatic carcinoma of the colon or rectum due to 
insufficient evidence of cost effectiveness.

Further information is available from the SMC website www.scottishmedicines.org.uk
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15 The evidence base 

15.1 SYSTEMATIC LITERATURE REVIEW

The evidence base for SIGN 67: Management of colorectal cancer was synthesised in accordance with SIGN 
methodology. A systematic review of the literature was carried out using an explicit search strategy devised by 
the SIGN Information Officer in collaboration with members of the guideline development group. The search 
for systematic reviews and meta-analyses covered the Cochrane Library, MEDLINE, and EMBASE databases, 
from January 2002 to March 2011. The search for randomised controlled trials, cohort studies, case control 
studies, and cross-sectional surveys covered the Cochrane Library, MEDLINE, EMBASE, and CINAHL databases, 
from January 2002 to March 2011. The evidence base was updated during the course of development of 
the guideline, and the search was supplemented by reviewing references identified from papers from the 
searches and from personal databases of the guideline development group members.

15.1.1 LITERATURE SEARCH FOR PATIENT ISSUES

At the start of the guideline development process, a SIGN Information Officer conducted a literature search 
for qualitative and quantitative studies that addressed patient issues of relevance to the management of 
colorectal cancer. Databases searched include Medline, Embase, CINAHL and PsycINFO, and the results were 
summarised and presented to the guideline development group. A copy of the Medline version of the patient 
search strategy is available on the SIGN website.

15.2 RECOMMENDATIONS FOR RESEARCH

The guideline development group was not able to identify sufficient evidence to answer all of the key 
questions asked in this guideline (see Annex 1). The following areas for further research have been identified:

 y screening using faecal immunological testing and flexible sigmoidoscopy within the Scottish population
 y  well designed prospective population based studies using robust and reproducible assays to determine 

the use of any novel prognostic or predictive marker to aid decision making on patient selection for 
adjuvant therapy

 y RCTs to assess the optimal duration and timing of second line chemotherapy.

15.3 REVIEW AND UPDATING

This guideline was issued in 2011 and will be considered for review in three years. The review history, and 
any updates to the guideline in the interim period, will be noted in the review report, which is available in 
the supporting material section for this guideline on the SIGN website: www.sign.ac.uk

Comments on new evidence that would update this guideline are welcome and should be sent to the SIGN 
Executive, Gyle Square, 1 South Gyle Crescent, Edinburgh, EH12 9EB (email: sign@sign.ac.uk).
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16 Development of the guideline

16.1 INTRODUCTION

SIGN is a collaborative network of clinicians, other healthcare professionals and patient organisations and 
is part of Healthcare Improvement Scotland. SIGN guidelines are developed by multidisciplinary groups of 
practising clinicians using a standard methodology based on a systematic review of the evidence. Further 
details about SIGN and the guideline development methodology are contained in SIGN 50: A Guideline 
Developer’s Handbook, available at www.sign.ac.uk

16.2 THE GUIDELINE DEVELOPMENT GROUP

Professor Robert Steele   Professor of Surgery, Ninewells Hospital, Dundee 
(Chair) 

Dr George Barlow MBE   General Practitioner (retired), Glasgow

Miss Nicola Bradshaw   Macmillan Cancer Genetic Counsellor, Royal Hospital for Sick Children,   
    Glasgow

Dr Ewan Brown    Consultant Medical Oncologist, Western General Hospital, Edinburgh

Ms Juliet Brown    Information Officer, SIGN

Mr Alan Campbell   Pharmacist, The Beatson West of Scotland Cancer Centre, Glasgow

Professor Frank Carey   Consultant Pathologist, Ninewells Hospital, Dundee

Miss Jen Layden    Programme Manager, SIGN

Mr Tim McAdam    Consultant Colorectal/General Surgeon, Aberdeen Royal Infirmary

Mr Ian McEwan    Patient representative, Midlothian

Dr Catriona McLean   Consultant Clinical Oncologist, Western General Hospital, Edinburgh

Professor Alistair Munro   Consultant Oncologist, Ninewells Hospital, Dundee

Mr Terence O’Kelly   Consultant Colorectal Surgeon, Aberdeen Royal Infirmary

Dr Perminder Phull   Consultant Gastroenterologist, Aberdeen Royal Infirmary

Dr Fat Wui Poon    Consultant Radiologist, Glasgow Royal Infirmary

Dr Mary Porteous   Consultant Clinical Geneticist, Western General Hospital, Edinburgh

Dr Leslie Samuel    Macmillan Consultant Oncologist, Aberdeen Royal Infirmary

Ms Ailsa Stein    Programme Manager, SIGN

The membership of the guideline development group was confirmed following consultation with the member 
organisations of SIGN. All members of the guideline development group made declarations of interest and 
further details of these are available on request from the SIGN Executive.

Guideline development and literature review expertise, support and facilitation were provided by the SIGN 
Executive. All members of the SIGN Executive make yearly declarations of interest and further details of 
these are available on request.

Mr Euan Bremner   Guideline Coordinator

Mrs Lesley Forsyth   Events Coordinator

Mrs Karen Graham   Patient Involvement Officer

Mr Stuart Neville    Publications Designer
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Abbreviations
5-FU  fluorouracil

ACPGBI Association of Coloproctology for Great Britain and Ireland

APC  adenomatous polyposis coli

BED  biological effective dose

BMI  body mass index

BNF  British National Formulary

BSG  British Society of Gastroenterology

CEA  carcinoembryonic antigen

CI  confidence interval

CNS  clinical nurse specialist

CRC  colorectal cancer

CRM  circumferential resection margin

CT  computed tomography

DNA  deoxyribonucleic acid

DRE  digital rectal examination

EGFR  epidermal growth factor receptor

FAP  familial adenomatous polyposis

FDG  fluoro-deoxy-glucose

FDR  first degree relative

FIT  faecal immunological testing

FOBT  faecal occult blood testing

GP  general practitioner

GY  gray

HNPCC hereditary non-polyposis colorectal cancer

HR  hazard ratio

HRT  hormone replacement therapy

IDA  iron deficiency anaemia

IHC  immunohistochemistry

IV  intravenous

K-ras  Kirsten rat sarcoma proto-oncogene

LS  Lynch syndrome

MDT  multidisciplinary team

MMR  mismatch repair

MRI  magnetic resonance imaging

MSI  microsatellite instability

MTA  multiple technology appraisal

MYH  MUTYH-associated polyposis

NICE  National Institute for Health and Clinical Excellence
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NNT  number needed to treat

NSAID  non-steroidal anti-inflammatory drug

OC  oral contraceptive

OR  odds ratio

OGD  oesophagogastroduodenoscopy

pCR  pathological complete response rate

PET  positron emission tomography

PLR  positive likelihood ratio

PSC  primary sclerosing cholangitis

RCT  randomised controlled trial

SCPRT  short course preoperative radiotherapy

SIGN  Scottish Intercollegiate Guidelines Network

SMC  Scottish Medicines Consortium

SPC  summary of product characteristics

TME  total mesorectal excision

TNM  tumour, node, metastasis staging system

TS  thymidylate synthase

US  ultrasound

USA  United States of America

VEGF  vascular endothelial growth factor

VCE  video capsule endoscopy

WHO  World Health Organisation
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Annex 1
Key questions addressed in this update

THE KEY QUESTIONS USED TO DEVELOP THE GUIDELINE

The update of this guideline is based on a series of structured key questions that define the target population, the 
intervention, diagnostic test, or exposure under investigation, the comparison(s) used and the outcomes used to 
measure efficacy, effectiveness, or risk. These questions form the basis of the systematic literature search.

Key question
See guideline 
section

1.        What new evidence exists in the prevention of colorectal cancer through specific dietary 
measures and weight monitoring?

3.1

2.      What screening modalities are appropriate (for the general population, inflammatory bowel 
disease, adenomatous polyps and family history of CRC), and when and how frequently 
should these be performed?

Consider: colonoscopy, biopsy, faecal occult blood testing (FOBT), FIT test (faecal immunological 
testing)

3.7

3.     What is the risk of developing colorectal cancer in individuals with a family history of CRC?

Consider: MSI, familial risk, mismatch repair, MYH, FAP, APC HNPCC

5

4.      How should patients with CRC be selected for genetic analysis? 

Consider: germline mutations in mismatch repair genes (APC, MYH), tumour indicators – MSI and 
immunohistochemistry for MLH, MSH2 and MSH6

5

5.     What signs/symptom combinations are a predictive value of CRC and do signs/symptoms 
inform the investigations?

Consider: abdominal symptoms eg pain, distention, iron deficiency anaemia, weight loss, 
bleeding (gastrointestinal, rectal), irritable bowel syndrome, coeliac disease

6

6.     Is there evidence for undertaking specific investigations for CRC within the primary care 
setting at the time of referral?

Consider: FOBT, full blood count, family history, digital rectal examination, abdominal 
examination

6

7.     What is the accuracy of endorectal ultrasound and high resolution MRI of the rectum in the T 
and N staging of rectal cancer?

7

8.   What is the role of CT colonoscopy and barium testing in the diagnosis of CRC?

Consider: specificity and sensitivity

7

9.     What investigation(s) for elective and emergency patients should be considered for 
preoperative staging in colon and rectal cancer?

Consider: MRI, CT, Chest X-ray

7, 8.1

10.  What is the evidence for specific surgical techniques in the treatment of patients with colon 
and rectal cancer, and the effectiveness of these techniques on patient outcomes?

Consider: radical surgery, laparoscopic surgery and abdomino-perineal excision of rectum, 
colonic resection
Consider outcomes: lymph node numbers, pathology scoring in macroscopic specimens

8

11. What is the role of stenting in malignant obstruction?

Consider: palliative, bridge to surgery, tumour dissemination

8.7

Annexes
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12.   What is the role of protective stomas in anterior resection?

Consider: preoperative radiotherapy, defunctioning and ileostomy

8.4.3

13.    Which patients are suitable for adjuvant chemotherapy in colon cancer?

Key search terms: adjuvant, colon cancer, colon neoplasm, node positive, node negative, Dukes 
staging

10.1

14.     Which chemotherapy regimen is optimal in the treatment of patients with colon cancer and 
rectal cancer?

Consider: 
a) Metastatic

b) Adjuvant 

c) Dose, route, schedule, duration of treatment

10.1
10.2
10.3

15.     What is the optimum treatment regimen for patients with advanced (metastatic) colon 
cancer?

Key search terms: intensive regimen, palliative regimen, curative, non-curative, liver metastases, 
colon, metastatic metastectomy, KRAS and BRAF mutations.

10.2

16.     Which patient group should be considered for adjuvant treatment in rectal cancer and when 
in treatment should patients be considered?

Consider: radiotherapy, chemotherapy, chemoradiation, circumferential resection margin (CRM), 
neo-adjuvant, adjuvant, intraoperative, pre- and postoperative, contact therapy

10.3

17.     What treatment is optimal for patients with operable rectal cancer and locally advanced 
rectal cancer?

Consider: downstaging, Dukes stage, chemotherapy, radiotherapy, cyberknife, gamma knife, 
stereotactic, radionucleide, radio-embolisation (palliative)

10.3
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Annex 2
Scottish referral guidelines for suspected cancer: lower gastrointestinal 
cancer211

LOWER GASTROINTESTINAL CANCER

Lower gastrointestinal symptoms are common in the community. Rectal bleeding for instance is estimated to affect 
140,000 individuals per 1 million population each year. There are large differences in the predictive value of rectal 
bleeding for cancer according to its association with other symptoms and signs and the age of the patient. Different 
management strategies should be adopted according to cancer risk so that those patients with transient low-risk 
symptoms caused by benign disease avoid unnecessary investigation. The following protocol is recommended for 
managing patients with rectal bleeding and features associated with a possible diagnosis of colorectal cancer:

KEY POINTS: 

i  "Watch and wait" is appropriate for patients less than 40 years of age with low risk features and particularly those with very 
transient symptoms. The duration of "watch and wait" can be flexible and tailored to individual patients but a period of six weeks 
is recommended. A clear mechanism for follow-up is needed but this will not necessarily require return to the clinic. Review by 
telephone or e-mail might be appropriate. If the presenting problem resolves then no further action is required. If it does not, 
or if there is continuing concem then the patient should be referred for investigation/treatment as per care plan. 

i i  Family history: This should be obtained and might be relevant but review by a Regional Clinical Genetics Service is recommended 
for accurate risk assessment if this is the principal indication for referral for investigation. 

i i i   Investigations: No examinations or investigations other than abdominal and rectal examination and full blood count are 
recommended. Faecal occult blood testing (FOBt) is not indicated and should not influence decision making in symptomatic 
patients.

Annexes

Low risk features

• Transient symptoms (<6 weeks)

• Patient <40 years

• Structured proforma

• Decision support

Watch and wait (6 weeks)

• Assessment and Review

• Setting determined locally

• Patient agreement required

• Appropriate information and counselling

Review

No further symptoms 

• Discharge

Symptoms

• Persist or recur

• Deteriorate

•  Will not agree to 
“watch and wait”

High risk features

• Persistent rectal bleeding without anal symptoms

• Persistent change in bowel habit (>6 weeks)

• Significant family history

• Right sided abdominal mass

• Palpable rectal mass

• Unexplained iron deficiency anaemia

• Patients with persistent diarrhoea

• Patients in whom there is clinical doubt

Refer

• E- communication

• Structured proforma

• Decision support

Visualisation of the large bowel

Refer

• E- communication

• Structured proforma

• Decision support
Review
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Annex 3
Risk based guideline for investigating patients with symptoms and/or signs 
suggestive of large bowel pathology (including colorectal cancer).
This guideline is relevant to patients who are suspected of having significant colorectal pathology and who have been 
referred from primary care to secondary care in accordance with the current referral guidance.

≥ 40 years Rectal bleeding and change in bowel habit 
with  more frequent and/or loose stools 

 y Colonoscopy

 y  Patients should proceed directly to test where 
possible.

≥ 40 years Rectal bleeding and change in bowel 
habit with less frequent firm stools (ie 
constipation)

 y  Visualisation of the large bowel in its entirety 
is recommended.  Colonoscopy or flexible 
sigmoidoscopy and barium enema or CT 
colonography are suitable.  Choice of modality will 
depend upon clinical decision and local capacity.

 y  Patients should wherever possible proceed directly 
to test.

≥ 40 years Rectal bleeding in isolation  y Consider on individual merits. 

 y Most patients should proceed directly to test.

 y  Colonoscopy should be considered in all patients 
over 50 years of age.

 y  Under 50 years, flexible sigmoidoscopy may be 
appropriate in the first instance.

> 40 years A symptom/symptoms outwith above 
categories

 y Consider on individual merits. 

 y  In many cases outpatient assessment will be 
appropriate in the first instance.

< 40 years Rectal bleeding +/- peri-anal symptoms 
(discomfort/pain, soreness, itching and 
prolapse)

Note: This refers to patients with persistent 
symptoms ie those lasting more than 6 
weeks.

 y  Clinical assessment in appropriate setting with 
procto-sigmoidoscopy as minimum requirement for 
examination.

< 40 years Any other combination of symptoms  y Assess each referral on individual merit. 

 y  Outpatient review recommended in the first 
instance.

Any age Unexplained iron deficiency anaemia 
(IDA)*

(*IDA confirmed and cause remains 
unexplained in accordance with: 
Guidelines for management of iron 
deficiency anaemia, BSG Guidelines in 
Gastroenterology 2005)

 y  Simultaneous colonoscopy and upper 
gastrointestinal endoscopy.

Any age Suspected abdominal or rectal mass  y Assessment in outpatient clinic.
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Annex 4
TNM (tumour, node, metastasis) staging

T Primary Tumour

TX Primary tumour cannot be assessed

T0 No evidence of primary tumour 

Tis Carcinoma in situ1

T1 Tumour invades submucosa.

T2 Tumour invades muscularis propria

T3 
Tumour invades through the muscularis propria into the subserosa, or into the non- peritonealised pericolic 
or perirectal tissues 

T4 Tumour directly invades other organs or structures, and/or perforates visceral peritoneum2,3

N Regional Lymph Nodes

NX Regional lymph nodes cannot be assessed (eg previously removed)

N0 No regional lymph node metastasis

N1 Metastasis in 1 to 3 regional lymph nodes

N2 Metastasis in 4 or more regional lymph nodes

M Distant Metastates

MX Distant metastasis cannot be assessed

M0 No distant metastasis

M1 Distant metastasis present

1  Tis includes cancer cells confined within the glandular basement membrane (intraepithelial) or lamina propria 
(intramucosal) with no extension through muscularis mucosae into the submucosa.

2  Direct invasion in T4 includes invasion of other segments of the colorectum by way of the serosa, eg invasion of the 
sigmoid colon by a carcinoma of the caecum.

3  Tumour that is adherent to other organs or structures, macroscopically, is classified T4. However, if no tumour is present 
in the adhesion, microscopically, the classification should be pT3.

Dukes Staging
A  Limited to the submucosa 
B1  Tumour invades into but not through the muscularis propria, no lymph node involvement
B2  Tumour invades through the muscularis propria, no lymph node involvement
B3  Tumour directly invades other organs or structures (added)
C1  Regional lymph nodes involved
C2  Metastases present in nodes at mesenteric artery ligature (apical nodes)

Annexes
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