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FOREWORD 



SUMMARY OF CLINICAL PRACTICE RECOMMENDATIONS                                 

Clinical Practice Guidelines for the prevention, early 
detection and management of colorectal cancer

see Appendix 1

 

 

Grade of 
recommendation 

Description 

A Body of evidence can be trusted to guide practice 

B Body of evidence can be trusted to guide practice 
in most situations 

C Body of evidence provides some support for 
recommendation(s) but care should be taken in 
its application 

D Body of evidence is weak and recommendation 
must be applied with caution 
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LEVELS OF EVIDENCE
1 

Table 1. Designations of levels of evidence for intervention research questions (NHMRC, 
2009) 

Level Intervention 

   
   
   
   

   
   
   

 

Reference 
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SUMMARY OF RECOMMENDATIONS                                 

Chapter Recommendations Grade Refs Page 

2. MANAGEMENT OF EPITHELIAL POLYPS: C OLONOSC OPIC SURVEILLANCE AFTER 
 POLYPECTOMY 

2.1 Adenomas and risk of developing colorectal cancer 
Determination of risks for patients with adenomas must 
clearly distinguish between  
(1) variables that relate to the likelihood of any particular 
adenoma having a malignant focus and  
(2) variables that relate to patient, pathological and 
epidemiological characteristics which predict a risk of 
future (metachronous) adenomas and cancers. 

PP  20 

Patients whose only polyps are small, pale, distal, 
hyperplastic polyps require no colonoscopic follow-up..  
 

PP  20 

2.1.1.6 Location of adenomas and cancer: protection against right 
 sided cancer in adenoma follow up 

Proximal location of adenomas may be a risk factor for 
metachronous neoplasia. The extent to which this is driven 
by the difficulty of detecting proximal polyps, because of 
their flat and unobtrusive nature (ie. sessile serrated polyps), 
poor bowel preparation and anatomical blind spots in the 
right colon, is unclear. For these reasons the right colon 
deserves particularly careful scrutiny at colonoscopy. 

PP  22 

2.1.1.7 Models for risk index 
Because of the complexity of multivariate analyses 
equations to predict individual patient risk of metachronous 
polyps, their use currently is difficult to apply to day to day 
practice. 
 

PP  22 

2.2.1 General considerations relating to polypectomy 
All polyps should be considered for removal. Diminutive 
polyps may be too numerous to be cleared completely. In 
patients with multiple small polyps, a sample of at least 
three should be taken for histological study. However, if a 
syndromic diagnosis is under consideration, then sampling 
of many more polyps is important, to guide decisions on 
which gene should be subjected to mutational analysis. 

PP  23 
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2.2.3 Tattooing polypectomy sites 

Tattooing any polyp site where there is a possibility that 
surgical resection will be needed is important at the primary 
colonoscopy if at all possible, or very soon after with a 
second procedure. This is necessary even for conventional 
surgery, as the site of polypectomy may well be 
impalpable, but particularly important where follow-up 
treatment may be laparoscopic, as the surgeon has no 
capacity to palpate the area. 

PP  23 

2.3  Malignant polyps 
In general, malignant polyps which have, 
 1. a clear margin of excision,  
2. are well or moderately differentiated,  
3. lack lymphatic or venous invasion and  
4. are endoscopically assessed as totally removed can be 
managed without subsequent surgical resection. However, 
the decision needs to be individualised with respect to the 
particular histological and endoscopic features and the 
patient�’s age and co-morbidities. 

PP  24 

2.4.2 Quality of colonoscopy 

High quality colonoscopy is critically important for good 
practice and patient safety. Adenoma detection rates 
(ADRs) should be monitored, though they will be influenced 
by patient mix (eg. age profile, indications). ADRs within the 
National Bowel Cancer Screening Program provide a sound 
basis for benchmarking. 
 

PP  24 

2.4.3 Approach to adenoma follow up in surveillance 

Colonoscopy surveillance intervals should be planned 
when the colonoscopist is satisfied that the colon has been 
completely cleared of polyps and the polyp histology is 
known. 

PP  25 

2.4.4 Follow-up for patients with low risk adenomas 

In follow-up of patients with one or two small (<10 mm) tubular 
adenomas, the first surveillance colonoscopy should be performed 
at five years. 

 

B 

 
 
33, 64-67 

 
 
25 

If that colonoscopy is normal, the individual is considered to be at 
average risk for metachronous disease. Options for subsequent 
surveillance are ten-yearly colonoscopy, or FOBT at least every two 
years.   

B  
33, 64-67 

 
25 

Low risk adenomas are those which lack advanced 
features, namely three or more adenomas at one 
colonoscopy, adenomas 10 mm or more in size, 
tubulovillous or villous histology or high grade 
dysplasia/cancer. 
 

PP  26 
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There is no conclusive evidence that one or two small 
tubular adenomas constitute more than average risk for 
metachronous advanced adenomas or cancer.  

PP  26 

2.4.5 Follow-up for patients with high risk adenomas 

Surveillance colonoscopy should take place at a three yearly 
intervals for patients with high risk adenomas (three or more 
adenomas, 10mm, or with tubulovillous, or villous histology, or high 
grade dysplasia). 

 

A 

 

7, 13-15, 
33, 64, 
66, 69, 70 

 

 

26 

2.4.6 Follow up of patients with sessile adenomas and laterally 
 spreading adenomas 

If large and sessile adenomas are removed piecemeal, follow-up 
colonoscopy should be at three to six months to ensure complete 
removal.  If removal is complete, subsequent surveillance should 
then be based on histological findings, size and number of other 
adenomas (as set out in 2.4.4 and 2.4.5). 

 

 

B 

 
 
 

21, 71, 72 

 
 
 
27 

2.4.7 Follow up following resection of serrated adenomas (SA) 
 and sessile serrated adenomas (SSA) 

At present there is not enough evidence to differentiate 
follow-up protocols for sessile serrated adenomas from 
standard adenoma follow up guidelines. Follow-up should 
be determined as for adenomatous polyps, taking into 
account parameters such as, polyp size, number and 
presence of high grade dysplasia. 

 

PP 

  

27 

2.4.8 Follow up for patients with multiple numbers of adenomas 

As multiplicity of adenomas is a strong determinant of risk of 
metachronous advanced and non advanced neoplasia, follow up 
should be at twelve months for those with five or more adenomas 
and, because the likelihood of missed synchronous polyps being 
present, sooner in those with ten or more adenomas.  

If a polyposis syndrome accounts for the findings, follow-up 
colonoscopy should be within one year for patients with five or 
more adenomas at one examination. 

 

B 

 

13, 38, 
70, 75 

 
28 

FAP or MYH associated polyposis should be considered with 
as few as ten adenomas; referral to a familial cancer clinic 
is advisable. Practicality dictates that these counts apply to 
the most recent colonoscopy, though logic may suggest it 
should be cumulative. Data is scarce on this point.   

PP 

 

 

  
28 
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2.4.9 Interaction of Age and Family History of Colorectal 
 Neoplasia 

Family history should be considered separately when planning 
colonoscopy surveillance. Intervals should be predominantly 
determined by the adenoma characteristics, unless a syndromic 
risk mandates more frequent surveillance. 

 

B 

 
 
13, 77 

 
 
29 

2.4.10 Follow up based on two or more examinations 

If advanced adenomas are found during subsequent surveillance, 
maintaining a three yearly schedule is prudent but the choice 
should be individualised.  The interval can be lengthened if 
advanced adenomas are not found. 

 

B 

 
33, 67 

 
30 

Endoscopists, therefore, should be encouraged to assess 
not only the current colonoscopy findings, but those of any 
previous colonoscopies. 

PP  30 

2.5 Hyperplastic polyposis 

Risk of cancer in hyperplastic polyposis is still being defined; 
however, there is sufficient evidence to identify these 
patients as being at high risk. Colonoscopy, with the aim of 
complete polyp removal, including the right sided sessile 
serrated polyps, should be the aim. Risks of polypectomy, 
notable because of the number and sessile nature of these 
polyps, should be explained.   

 

PP 

 

 

 

 

  
 
30 

Surgery is an acceptable alternative in patients with well 
defined hyperplastic polyposis. 

PP  31 

3. THE ROLE OF SURVEILLANCE C OLONOSCOPY AFTER CURATIVE RESECTION FOR   
      C OLORECTAL CANCER 

3.1 Role of pre- or peri-operative colonoscopy in CRC 
 patients 

A perioperative colonoscopy should be attempted in all patients 
with a newly diagnosed colorectal cancer (CRC). 

 

B 

 

7-10 

 

38 

Colonoscopy should be performed three to six months after 
resection for patients with obstructive CRC in whom a complete 
perioperative colonoscopy was not performed and in whom there 
is residual colon proximal to the obstructing cancer. 

B 7-10 39 

3.2.2.1 Risk factors for metachronous neoplasia following 
 resection for colorectal cancer 

Patients with proved Lynch syndrome (HNPCC or hereditary 
non-polyposis colorectal cancer), should continue to have 
annual surveillance colonoscopy performed post-
operatively because of the apparent rapid progression of 
neoplasia from adenoma to carcinoma. 

 

 

PP 

 

 

 

 

 

 

 

 

 

40 
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Surveillance of the residual colonic mucosa in patients with 
cancer in FAP should follow recommendations in Chapter 7 
of the Clinical Practice Guidelines for the Prevention, Early 
Detection and Management of Colorectal Cancer, 2nd 
edition, 2005. 

PP  40 

 Patients including those  

 (i) whose initial diagnosis was made younger than 40 years 
of age,  
(ii) with probable or possible HNPCC (i.e. patients whose 
tumours are MSI-high and less than 50 years old  at time of 
initial cancer diagnosis but not proved by genetic testing to 
have HNPCC),  
(iii) with hyperplastic polyposis and BRAF  mutation and 
(iv) with multiple synchronous cancers or advanced 
adenomas at initial diagnosis should be considered 
following surgery to continuing with more frequent 
surveillance than would otherwise be recommended (e.g. 
initial post-operative colonoscopy at one year and then 
annually, second-yearly or third-yearly. 

PP  40 

3.4  Intervals for surveillance colonoscopy following resection 
 for colorectal cancer 

Colonoscopy should be performed one year after the resection of 
a sporadic cancer, unless a complete post-operative colonoscopy 
has been performed sooner. 

 

 

B 

 

 

8-10, 15, 
21, 29, 
31, 36-
39, 44, 
49, 51, 52 

 

 

43 

If the peri-operative colonoscopy or the colonoscopy performed 
at one year reveals advanced adenoma, then the interval before 
the next colonoscopy should be three years. 

C 8-10, 15, 
21, 29, 
31, 36-
39, 44, 
49, 51, 52 

43 

If the colonoscopy performed at one year is normal or identifies 
only one or two non-advanced adenomas, then the interval 
before the next subsequent colonoscopy should be five years.   

C 26 43 
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Patients undergoing either local excision (including 
transanal endoscopic microsurgery) of rectal cancer or 
advanced adenomas or ultra-low anterior resection for 
rectal cancer should be considered for periodic 
examination of the rectum at six monthly intervals for two or 
three years using either digital rectal examination, rigid 
proctoscopy, flexible proctoscopy, and/or rectal 
endoscopic ultrasound. These examinations are considered 
to be independent of the colonoscopic examination 
schedule described above. 

PP  44 

4. C OLONOSC OPIC SURVEILLANCE AND MANAGEMENT OF DYSPLASIA IN INFLAMMATORY 
BOWEL DISEASE  

4.2 Efficacy of colonoscopic surveillance in IBD 

Colonoscopic surveillance is recommended in high risk patients 
with ulcerative colitis (UC) to reduce cancer-related mortality. 

 

C 

 

1, 6, 8-10 

 

49 

Although evidence for colonoscopic surveillance in Crohn�’s 
disease is limited, experts recommend it be considered in at 
risk patients. 

PP  49 

4.4.1 Starting time for surveillance 

Patients with ulcerative colitis extending beyond the sigmoid colon 
and individuals with Crohn�’s colitis that involves more than one-
third of colon should commence surveillance no later than eight 
years after onset of symptoms.  

 

C 

 

 

 

14, 22, 
24, 32, 34 

 

51 

If Primary Sclerosing Cholangitis (PSC) is detected before this time, 
surveillance should commence at the time of its diagnosis. 

C 14, 22, 
24, 32, 34 

51 

Patients with a strong personal family history of colorectal cancer 
(CRC) should start surveillance earlier. 

C 14, 22, 
24, 32, 34 

51 
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4.5 Optimal surveillance intervals 

A. Annual colonoscopic surveillance is recommended for patients 
with ulcerative colitis extending proximal to the sigmoid colon or 
patients with Crohn�’s colitis affecting more than one third of the 
colon and with one or more of the following risk factors: 

  active disease 

  Primary sclerosing cholangitiis  

  Family history of colorectal cancer in first degree relative < 
50 years old  

  colonic stricture, patients with multiple inflammatory polyps 
or shortened colon 

  previous dysplasia  

B. Three yearly colonoscopy is recommended for patients with:  

  inactive ulcerative colitis extending proximal to the sigmoid 
colon without any of the above risk factors  

  patients with Crohn�’s colitis affecting more than one third of 
the colon without any of the above risk factors 

  IBD patients with a family history of colorectal cancer in a 
first degree relative > 50 years old 

C. Five yearly colonoscopy recommended for patients in whom 
two previous colonoscopies that were macroscopically and 
histologically normal. 

 

PP 

 

 

 

 

 

 

 

 

 

PP 

 

 

 

 

 

 

PP 

 

 

 

 

 

 

 

 

 

 

 
 

 

52 

4.6 Optimal colonoscopic protocol 

If available, the use of chromoendoscopy/dye spraying where 
targeted biopsies are obtained from visibly abnormal lesions or 
strictures is the preferred means to conduct colonoscopic 
surveillance in IBD. This is especially true for patients at high risk of 
colorectal cancer. 

 

C 

 

39, 42, 45 

 

54 

If chromoendoscopy is unavailable, or if an endoscopist lacks 
sufficient expertise with this technique, or if the presence of 
inflammation interferes with the interpretation of 
chromoendoscopy, an acceptable alternative practice is using 
standard white light endoscopy with random non-targeted 
biopsies from each colonic segment and from raised lesions. 

 D 39-41 54 

When chromoendoscopy is used, random biopsies are 
required from each colonic segment to establish 
histological extent and severity of disease.   More intensive 
mucosal sampling from each colonic segment is indicated 
in patients with a suspicious visible lesion or in situations 
where chromoendoscopic interpretation is compromised 
by factors such as active inflammation, inflammatory 
polyps or poor bowel preparation.    

PP  54 
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4.7 Surveillance protocol practised in Crohn’s disease, 
 indeterminate colitis and patients with ileo-anal pouches 

Based on cancer risk, it is recommended that similar colonoscopic 
surveillance be undertaken for Crohn�’s colitis as in ulcerative colitis 
of equivalent extent, even though supporting evidence is sparse. 

 

 

D 

 

 

31,46 

 

 

55 

Specific areas where surveillance is required in Crohn�’s disease are 
patients with colonic strictures or complicated anorectal disease. 

D 31,46 55 

4.8.1 Elevated dysplastic lesions 

Raised lesions containing dysplasia may be treated endoscopically 
provided the entire lesion is removed and there is no dysplasia in 
flat mucosa elsewhere in the colon. 

 

D 

 

49, 52 

 

56 

If a raised dysplastic lesion cannot be completely removed, or if 
there is dysplasia elsewhere in the colon, surgical intervention is 
strongly recommended. 

D 49, 52 56 

4.8.2 High grade dysplasia in flat mucosa 

High grade dysplasia in flat mucosa is a strong risk factor for 
established or imminent carcinoma, and colectomy is usually 
recommended.    

 

B 

 

35, 53 

 

56 

4.8.3 Low grade dysplasia in flat mucosa 

Multifocal low grade dysplasia is associated with a sufficiently high 
risk of future cancer that colectomy is usually recommended. 
Patients who elect to avoid surgery require follow up surveillance 
at three months, preferably with chromoendoscopy, and if this 
examination is normal, annually. 

 

C 

 

35, 54-58 

 

57 

Unifocal low grade dysplasia may be followed by ongoing 
surveillance at six months, and if this examination is normal, 
annually. 

C 35, 54-58 57 

4.8.4 Indefinite dysplasia in flat mucosa 

Indefinite dysplasia in flat mucosa does not require surgery, but 
follow-up colonoscopic surveillance is justified, preferably with 
chromoendoscopy, at more frequent intervals. 

 

B 

 

 

35, 59 

 
58 
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5. PSYCHOSO CIAL ASPECTS OF SURVEILLANCE C OLONOSC OPY, AFTER C OLORECTAL 
 CANCER RESECTION, POLYPS AND IN INFLAMMATORY BOWEL DISEASE 

5.6 Amelioration of anxiety in relation to colonoscopy 

Pre-colonoscopic advice to patients by means of educational 
material, video and clinical explanation can assist in improving 
patient experience with the procedure and in reducing anxiety. 

 

C 

 

7, 12, 15, 
16, 18, 
19, 20, 21

 

67 

5.7 Music as an aid to improving comfort of colonoscopy 

Music provided to patients during colonoscopy may reduce their 
discomfort. 

 

C 

 

22-24 

 

68 

5.9 Elements of clinical care available for patients 
 undergoing colonoscopy 

 Controversy continues with regard to choice of drugs for 
 sedation and monitoring patients during colonoscopy. 

 

 

PP 

 

 

 

 

 

69 

 

6. SO CIO-EC ONOMIC FACTORS 

Clinicians may assist in improving survival outcomes in curative 
resection for colorectal cancer patients who are 
socioeconomically or otherwise disadvantaged by expediting their 
access to optimal clinical care. 

B 19, 20, 
21, 22  

73 

 



As described in Chapter 8 of the Second Edition of the Clinical Practice Guidelines for the Prevention, 
Early Detection and Management of Colorectal Cancer (2005),1 colonoscopy is the first-line investigation 
for assessing the colon and rectum, having a sensitivity of 95% for detection of colorectal (bowel) cancer2. 
Colonoscopy allows biopsy and histologic confirmation of the diagnosis of cancer as well as identification 
and immediate removal of synchronous polyps.  

The purpose of this chapter is to detail technical advances and improvements in colonoscopy relevant to 
surveillance. It also addresses the issue (and importance) of high-quality colonoscopy (every aspect of 
which relates to surveillance colonoscopy, given that the main thrust of all of the burgeoning literature 
about colonoscopy quality relates to polyp detection and minimisation of polyp miss rates) and mentions 
potential alternative colon imaging technologies, both established and emerging, since colonoscopy is not 
the sole modality for colonic investigation. 

Like most other diagnostic tests, colonoscopy has a false negative rate for detection of colorectal cancer 
and adenomas. This needs to be taken into consideration when decisions are made about the choice and 
timing of surveillance procedures. While the overall sensitivity for colorectal cancer is 95%,2 the available 
literature suggests that cancer miss rates are higher in the proximal colon than elsewhere in the large 
bowel.3 In a systematic review of polyp miss rates as determined by tandem colonoscopy, Van Rijn et al 
(2006)4 identified studies in which patients had undergone two same-day colonoscopies with 
polypectomy. The research yielded six studies, involving a total of 465 patients. The pooled miss rate for 
polyps of any size was 22%. Adenoma miss rate by size was 2.1% for adenomas 10 mm, 13% for 
adenomas 5�–10mm, and 26% for adenomas 1�–5 mm, respectively. Analysis of the data suggests that, in 
expert hands, colonoscopy rarely misses polyps 10 mm, but the miss rate increases significantly with 
smaller sized polyps.  

In a more recent study, Heresbach et al 20085 examined adenoma miss rate by performing a large 
multicentre study, with same-day back-to-back video colonoscopy performed by two different 
colonoscopists in randomised order and blinded to results of the other examination. The miss rates for all 
polyps, all adenomas, polyps  5 mm, adenomas 5 mm, and advanced adenomas were, respectively, 28 
%, 20 %, 12 %, 9 % and 11 %. Greater diameter (1-mm increments) and number of polyps ( 3) were 
independently associated with a lower polyp miss rate, whereas sessile or flat shape was significantly 
associated with a higher miss rate.5  

 

In recent years there has been rapid progress in instrument design to enhance colonoscopic identification 
of lesions, reduce miss rates and reduce complications.6-8 The new features include high definition 
colonoscopy, wide angle colonoscopy, narrow band imaging (NBI), hood-assisted colonoscopy and 
chromoendoscopy.  High definition, wide angle and narrow band imaging technologies have been 
incorporated into most of the latest generation of colonoscopes. However, more studies are needed to 
assess the place of these various modifications, especially chromoendoscopy, in colonoscopic 
surveillance.
 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heresbach%20D%22%5BAuthor%5D


 

As the name suggests, high definition (HD) colonoscopy system uses a high-definition 1080-line 
television and a high resolution charge-coupled device (CCD) with up to 1 million pixels, which provides 
images double the quality of normal television.9, 10  While Pellise et al9 did not find any improvement over 
standard colonoscopy, Buchner  indicated that adenoma detection rates are improved through use of 
high-definition colonoscopy, which can detect subtle mucosal changes.10 In their retrospective study, the 
adenoma detection rate was higher among patients who underwent high definition white light compared 
with standard definition white light colonoscopy (28.8% versus 24.3%; P = .012). These findings 
remained after adjusting for potentially confounding variables.10 

 

With this method, the instrument has a field of vision of 170°, which is 30% more than the conventional 
model.  The aim is to improve the detection of lesions hidden behind colonic folds. With one exception11, 
all studies reported in the available literature from 2003 to 2010 suggest that prototype wide angle 
colonoscopes do not eliminate polyp miss rates, but have the potential to reduce examination time and 
improve visualisation in the periphery of the endoscopic field of view.9, 12-14  

 

The NBI technology uses a band-restricted light source centred at 415 nm (blue) and 540 nm (green). The 
narrowed light penetrates the mucosa and submucosa and is absorbed primarily by haemoglobin. Thus, 
surface micro-vessels are visible as dark structures. Because the density and shape of micro-vessels 
change in neoplasia, NBI and equivalent technologies have the potential to aid in the diagnosis of 
neoplastic lesions. In addition, NBI helps distinguish between different histologic groups and assess depth 
of invasion.15, 16  
 
In a randomised controlled trial, 401 patients were assigned to undergo wide angle colonoscopy using 
either conventional high-resolution imaging or NBI during instrument withdrawal. When the two 
techniques were compared in consecutive subgroups of 100 patients, adenoma detection rates in the NBI 
group remained stable (approximately 25%) whereas these rates steadily increased in the control group 
(8%, 15%, 17%, and 26.5%, respectively). Significant differences in the first 100 cases (26.5% versus 8%; 
p=0.02) could not be maintained in the last 100 cases (25.5% versus 26.5%, p=0.91). The increased 
adenoma detection rates with NBI colonoscopy were statistically not significant.17, 18 Similar results were 
reported by Rex and Helbig19 and Kaltenbach et al.20   
 
Significant differences were, however, identified when NBI was used to detect additional polyps in 
members of Lynch syndrome (HNPCC) families.21   
 
Although less well-studied with regard to their potential additive benefit in polyp detection, other 
commercial image modification/enhancement technologies, I-Scan (Pentax instruments) and FICE 
(Fujinon), are available and are similarly conveniently accessible on the respective instruments. 

 

Chromoendoscopy (or dye spray) has been introduced to enhance the detection of polyps  particularly 
diminutive flat lesions that may be otherwise difficult to detect.22  



When combined with high magnification, chromoendoscopy was found to be highly efficient for 
separating adenomatous from non-adenomatous polyps23 and for detecting changes in patients 
with inflammatory bowel disease.24  As discussed in Chapter 4, chromoendoscopy is becoming 
the standard method for detection of dysplasia in inflammatory bowel disease.25  

However, based on results from their studies, Lapalus et al26 and Le Rhun27 could not recommend the 
systematic use of chromoendoscopy and structure enhancement, although the detection of small adenomas 
in the proximal colon was improved. In the randomised prospective study by Lapalus et al,26 a 
combination of chromoendoscopy and structure enhancement was used to increase the adenoma detection 
rate in high-risk patients with a personal history of colorectal adenomas and/or a family history of 
colorectal cancer.14  

Separate randomised controlled trials published within the same year also suggest that chromoendoscopy 
detects more polyps missed by standard colonoscopy than intensive inspection28, 29, particularly in patients 
with Lynch syndrome.30, 31 Although very promising, its use has not yet become widespread.  

More recently, Sanduleanu et al32 combined chromoendoscopy (C) with confocal laser endomicroscopy 
(CLE) that allows real-time  microscopy of the mucosa and provides accurate histopathology. The 
study concluded that C-CLE accurately discriminates adenomatous from nonadenomatous colorectal 
polyps and enables evaluation of the degree of dysplasia during ongoing endoscopy.  

 

Hood assisted colonoscopy is colonoscopy with a transparent retractable extension. A transparent �“hood�” 
(or �“cap�”) is a simple device that can be attached to the tip of a colonoscope before performing the 
examination. Although adding to the cost of colonoscopy, it has been proposed as a method for shortening 
withdrawal time in addition to improving adenoma detection rates.33   
 
Some consider that use of the hood mainly helps less experienced colonoscopists. With more experienced 
colonoscopists, the hood does not improve either the caecal intubation rate or the adenoma detection rate, 
but does shorten the caecal intubation time. It therefore should be reserved for selected cases, especially 
when initial caecal intubation fails.34 

Many factors affect the quality of colonoscopy, including the provision and proper maintenance of 
appropriate equipment, adherence to up-to-date protocols for all phases of the procedure, and having 
processes in place for regular auditing of outcomes and on-going quality improvement.  

All such factors are directly relevant to surveillance colonoscopy in the three settings covered by these 
guidelines, in which detection of metachronous polyps (for patients with prior adenomatous polypectomy 
or colorectal cancer resection) and visible dysplasia (for patients with inflammatory bowel disease) is 
pivotal to surveillance purposes. 

Above all, the colonoscopist must have the necessary technical skills and understanding to perform 
colonoscopy effectively and with safety. Colonoscopy is highly operator-dependent.35 The colonoscopist 
therefore should have undergone supervised training that meets the requirements of appropriate 
professional bodies as well as meeting agreed standards for ongoing competence. Basic skills include 
torque steering, loop recognition and reduction, recognition of landmarks to confirm complete 
examination, and the ability to carefully withdraw the colonoscope to maximize lesion detection and to 
perform polypectomy. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lapalus%20MG%22%5BAuthor%5D


Higher lesion detection rates are associated with adequate distension, suction and cleaning, position 
change, and slow and meticulous examination of the colonic mucosa, including areas behind folds.36 
Measurement and recording of colonoscope withdrawal time (the time taken between caecal intubation 
and colonoscope withdrawal from the anus, excluding the time taken for biopsy and polypectomy) is a key 
indicator of adequacy of the examination.36    

Advances continue to be made in colonoscopic techniques (e.g. the use of carbon dioxide rather than air 
for insufflation, availability of foot pedal-operated water jets to clear faecal matter and through-channel 
narrow endoscopes for retroflexion in the caecum and rectum) that may allow easier examination and 
greater patient comfort and safety. 

Colonoscopy is considered to be a relatively safe procedure for the diagnosis of colorectal disease. 
However, as with any invasive procedure, there is a risk of adverse events occurring either directly or 
indirectly as a result of the procedure.37 

The National Bowel Cancer Screening Program (NBCSP) Quality Working Group report recommends 
standards, objectives and performance indicators for use in Australia, as set out below. They are grouped 
together for three phases �– before, during and after the procedure �– as high quality colonoscopy depends 
on decisions and actions taken during each phase.   

 

Indications for colonoscopy should comply with national guidelines and risk factors should be assessed, 
with recording of actions taken to address specific risks (Table 1.1).  

What will your patients expect? 

 That there is a valid indication for the procedure 

 That risk factors (e.g. anticoagulant therapy, presence of severe co-morbidities) 
will be identified well before colonoscopy and action taken to minimise risk   

 

Table 1.1: Clinical standards, objectives and indicators for the pre-procedure phase - indications 
and assessment of risk 

Standard Objective Performance indicators

Standard 1 : Patient 
indications and risks 
 
A comprehensive assessment of 
indications for the procedure and 
risks and co-morbidities is 
undertaken for each patient prior 
to the performance of the 
procedure. 
 

 

 

Objective 1.1: Assessment of patient 
indications 
 
The colonoscopist ensures that 
there is full documentation and 
reporting of the indications for 
colonoscopy as listed for each 
patient category 

A 100 per cent documentation and 
reporting of the following indications 
for colonoscopy for: 
 
o Asymptomatic patients: 

– family history (as per 
CRC Guidelines 
2005)1; 

 
– previous colorectal 

cancer or adenomatous 
polyps (as per CRC 
Guidelines 2005)1; 

 
– colitis surveillance for 

patients with increased 
cancer risk; and 



Standard Objective Performance indicators

  
– positive faecal occult 

blood test. 
 

o Symptomatic patients: 
– symptoms documented 

on report. 
 

o Date of previous colonoscopy 
(if applicable). 

 Objective 1.2: Assessment of patient 
risk 
and co-morbidity 
 
The colonoscopist ensures that 
there is full documentation and 
reporting of information about 
patient risk and co-morbidity. 

A 100 per cent documentation and 
reporting of the assessments for: 
 
o Sedation risks with reference to 

the American Society of 
Anesthesiologists (ASA) 
classifications. 

 
o Action related to specific risks 

including: 
 

– the need to cease 
aspirin or other 
antiplatelet drugs or 
anti-coagulants; 

 
– the need for antibiotic 

prophylaxis; and 
 

– diabetes mellitus. 
 
o Patients cancelled on the day 

due to unforeseen co-
morbidities. 

 

Informed consent should be obtained from all patients or their parent/legal guardian, using a structured 
approach. Preferably, it should be obtained before the period of bowel preparation. The patient needs to 
understand what is involved in the procedure and the possible risks, both in general and in the patient�’s 
specific case (Table 1.2). 

What will your patients expect? 

 To be given a clear explanation of what is involved in the procedure and to have 
an opportunity to ask for more information 

 That this information will be provided before embarking on bowel preparation  
 

 

  

 



Table 1.2: Clinical standards, objectives and indicators for the pre-procedure phase - patient 
consent 
Standard Objective Performance indicators

Standard 2: Patient 
consent 
 
Informed consent using 
a structured approach is 
obtained from all patients 
(or parent/legal guardian 
where applicable) for 
all procedures prior to 
the procedure(s) being 
undertaken. 

Objective 2.1: Patient information, 
education and consent 
 
The colonoscopist ensures that the 
patient (or parent/legal guardian 
where applicable) provides his/her 
informed consent to all aspects of 
the procedure(s) to be undertaken 
by confirming that the information 
detailed in the performance 
indicators is provided at all times. 

A Every patient (or parent/legal 
guardian where applicable) is provided 
with: 
 
o A full explanation about the 

requirements for adequate bowel 
preparation. 

 
o A full explanation of the 

procedure. 
 
o A full explanation of the risks and 

complications involved including 
co-morbidity and sedation risks, 
and also the risks associated with 
not having the procedure. 

 
o Opportunities to ask questions 

and receive advice on options. 
 

Proper bowel preparation is required to allow full examination of the large bowel, to improve the outcome 
and to avoid the need for a repeat procedure (Table 1.3). The timing of bowel preparation also influences 
the quality of cleansing of the bowel.38 

What will your patients expect? 

 That they be given clear information about the details of the bowel preparation 
protocol, including the importance of maintaining hydration  

 That the type of preparation be selected according to any special risk factors 
(e.g. older age, renal impairment) as well as their personal preference 

Table 1.3: Clinical standards, objectives and indicators for the pre-procedure phase - bowel 
preparation 
Standard Objective Performance indicators 

Standard 3: Bowel 
preparation 
 
Bowel preparation is 
undertaken to a high standard. 

Objective 3.1: Bowel preparation 
 
The colonoscopist ensures that 
high quality bowel preparation is 
performed that is appropriate for 
individual patient risk factors and 
preferences. 

A 100 per cent of patients receive 
bowel preparation education. 
 
B There is 100 per cent 
documentation of the type and quality 
of bowel preparation. 
 
C Less than 10 percent of patients 
require a repeat colonoscopy 
examination due to poor bowel 
preparation. 



 

Key indicators for competence include volume, i.e. the number of procedures performed annually39, 40, 
caecal intubation rate,41, 42 instrument withdrawal time43, 44, adenoma detection rate,45, 46 and complication 
rates.40, 47  

The European Panel on the Appropriateness of Gastrointestinal Endoscopy (EPAGE) multicentre study 
provided a unique opportunity to examine the quality and technical performance of a large number of 
colonoscopies performed at multiple centres in different countries in Europe. Consecutive patients were 
referred for colonoscopy from 21 centres in 11 countries and 6,004 patients were included. The study 
found that variations in colonoscopy practice exist. Patients from centres where over 50% of the 
endoscopists were of senior rank were roughly twice as likely to have an adenoma diagnosed. Longer 
average withdrawal duration was associated with more frequent detection of adenomas.48  

The NBCSP Quality Working Group�’s recommended standards, objectives and performance indicators 
relating to proficiency of the proceduralist are set out in Table 2.1. 

What will your patients expect? 

 That the colonoscopist is well trained in the procedure and meets agreed 
standards for competence 

 That there will be skilful and thorough examination of all parts of the large 
bowel. 

What will histopathologists expect? 

 That polyps sent for examination will be identified by site within the large bowel 

 That colonoscopists will carefully measure and record the size of these polyps, 
either in situ or after retrieval, to enable adenomas to be classified as advanced 
( 10 mm in diameter) or non-advanced (<10 mm in diameter) on the basis of 
their size

What will quality reviewers expect? 

 That colonoscopists will document the extent of the examination to be able to 
accurately calculate their ileo-caecal intubation rate 

 That colonoscopists record instrument withdrawal times, a surrogate marker of 
careful examination behind folds 

 That colonoscopists periodically calculate their adenoma detection rate

 
 
  

 



Table 2.1: Clinical standards, objectives and indicators for the procedure phase - 
proficiency of proceduralist  
Standard Objective Performance indicators

Standard 4: Proficiency of 
proceduralist 
 
Proceduralists are proficient 
in providing high quality 
colonoscopies. 

Objective 4.1: Measures of the 
proficiency of the proceduralist 
 
The proceduralist ensures that the 
following data is captured and 
recorded: 
 
o Number of colonoscopies 

he/she performs per annum. 
 
o Caecal intubation rate 

determined by photo-
documentation of caecal 
landmarks. (Definition of caecal 
intubation: passage of the 
instrument tip proximal to the 
ileocaecal valve so that the  
entire caecal caput is visible.) 

 
o Mean colonoscope withdrawal 

time from the caecum. 
 
o Adenoma detection rate. 
 
o Rate of polyp recovery for 

pathological examination. 
 

A Each proceduralist performs more 
than 250 procedures per five years. 
 
B The caecal intubation rate for each 
proceduralist is 90 per cent or 
greater for general patients and 95 
per cent or greater for screening 
patients. 
 
C The mean colonoscope withdrawal 
time from the caecum for each 
proceduralist is 6 minutes or greater 
for procedures where there is no 
polypectomy performed. 
 
D The adenoma detection rate for 
each proceduralist is more than 20 
per cent in patients over 50 years of 
age undertaking an initial 
colonoscopy. 
 
E The rate of polyp recovery for 
pathological examination for each 
proceduralist is more than 90 per 
cent. 

 

The literature identifies a range of complications and adverse events associated with colonoscopy. One 
Australian study investigated the rates of these complications47. The authors conducted an audit in three 
teaching hospitals in Western Australia from September 1989 to December 1999. The main complications 
identified were post-colonoscopy bleeding and post-colonoscopy perforation of the bowel. The rates of 
bleeding and perforation were found to be 0.21% and 0.1% respectively. Other complications included 
abdominal pain, nausea/vomiting, excess sedation, cardiovascular complications, cerebrovascular 
complications and pulmonary aspiration. The death rate associated with colonoscopy was 0.01%.  

Following an extensive Medline database search (published from 2000 onwards), Panteris et al49 found 
that the frequency of perforation is 1 in 1400 for all colonoscopies and 1 in 1000 for therapeutic 
colonoscopies. Advanced age, female sex, the presence of multiple co-morbidities, diverticular disease, 
and bowel obstruction have been shown to increase the risk of perforation.40, 49-51   

Rare complications include rupture of the spleen52-54  and acute appendicitis.55   These uncommon or rare 
procedural complications need to be balanced against the risks of not performing colonoscopy in each of 
the three clinical situations addressed by these guidelines (namely post-cancer resection, post-adenoma 
removal and in chronic inflammatory bowel disease).  In each of these clinical scenarios, the patient is at 
above- average risk in their lifetime of developing CRC if surveillance colonoscopy is not repeated. while 
this risk (of developing CRC) differs amongst patients in each of the three different clinical situations (and 
even between patients with differing prior adenoma findings, e.g. one or two small adenomas versus 
multiple villous adenomas more than 1 cm in size) and may be difficult to accurately quantify for a given 
individual, it is in each scenario more than 1 in 17 by age 75 for males and more than 1 in 27 by age 75 for 
females. 



Complications arising during a procedure should be well documented and reported as proposed by the 
NBCSP Quality Working Group (Table 2.2) 

What will your patients expect? 

 That the procedure will be performed safely and with minimal discomfort 

 
 
Table 2.2: Clinical standards, objectives and indicators for the procedure phase - 
minimisation of patient complications  
Standard Objective Performance indicators

Standard 5: Minimisation of 
patient complications 
 
Patient complications 
associated with colonoscopy are 
minimised. 

Objective 5.1: Measures of patient 
complications 
 
The proceduralist ensures that the 
following data are captured and 
recorded: 
 
o Colonic perforations caused by 

colonoscopy. 
 
o Post-polypectomy bleeding. 
 
o Sedation complications: 
 

– respiratory depression 
or airway obstruction 
requiring unplanned 
intervention; 

 
– hypoxia defined as 

pulse oximetry greater 
than 10 percentage 
points lower than 
awake pre-procedural 
baseline for greater 
than 60 seconds 
consecutively  during or 
after the procedure; 

 
– hypotension requiring 

drug or fluid therapy; 
 

–  cardiac arrhythmia 
requiring intervention; 

 
– pulmonary aspiration of 

gastric contents; 
 

– the use of reversal 
agents; and 

 
– patient complaint about 

sedation. 
 
o Abnormal discomfort or pain: 

warranting hospital admission; 

A Colonic perforations caused by 
colonoscopy in less than 1 in 1,000 
colonoscopy procedures. 
 
B Post-polypectomy bleeding in less 
than 1 in 100 patients who have had 
a polypectomy. 
 
C Sedation complications: 
 
o Respiratory depression or 

airway obstruction requiring 
unplanned intervention in less 
than 1 in 100 patients. 

 
o Hypoxia defined as pulse 

oximetry greater than 10 
percentage points lower than 
awake pre-procedural baseline 
for greater than 60 seconds 
consecutively during or after the 
procedure in less than 1 in 100 
patients. 

 
o Hypotension requiring drug or 

fluid therapy in less than 1 in 
100 patients. 

 
o Cardiac arrhythmia requiring 

intervention in less than 1 in 
1,000 patients. 

 
o Pulmonary aspiration of gastric 

contents in less than 1 in 1,000 
patients. 

 
o The use of reversal agents in 

less than 1 in 10 patients. 
 
o Patient complaint about sedation 

in less than 1 in 100 patients. 
 
D Abnormal discomfort or pain in 
less than 1 in 100 patients. 
 

 



Standard Objective Performance indicators

delaying discharge; or patient 
complaint of inadequate pain  
relief during procedure. 

 
o Procedure related death within 

30 days. 

E Procedure related death within 30 
days in less than 1 in 10,000 
patients. 

 

 

Several studies have found marked variation in the quality of reports describing findings at colonoscopy.56 
The NBCSP Quality Working Group recommendations for comprehensive reporting and management in 
the post-procedure phase are set out in Table 3. 
 

What will your patients expect? 

 Verbal and written information about the results of the procedure 

 Verbal and written instructions about action to take if problems occur after 
discharge 

 Information about follow-up review 

What will referring doctors expect? 

 Prompt receipt of a detailed report on the procedure 

 A copy of any histopathology report 

 Recommendations for further action 

What will quality reviewers expect? 

 That colonoscopists will conduct periodic audits of performance indicators 

 That colonoscopists will welcome the opportunity to participate in quality 
improvement activities 

 
Table 3: Clinical standards, objectives and indicators for the post-procedure phase – documentation 
and reporting of performance information 
Standard Objective Performance indicators

Standard 6: Provision of detailed 
performance information 
 

Objective 6.1: Documenting and 
reporting of relevant performance 
information 

A Detailed quality and 
performance information in 
relation to the Objective  is 



Standard Objective Performance indicators

Detailed information about the 
quality of the procedure and the 
colonoscopist’s performance 
is provided to elevant  r
stakeholders. 

 
The colonoscopist ensures that 
he/she: 
 
o Completes a standard structured 

report on the procedure, with a 
copy or letter provided to the 
referring general practitioner 
(and/or NBCSP) that includes 
information on: 

 
– the standard of bowel 

preparation; 
 
– depth of insertion of 

colonoscope; 
 

–  presence of pathology; 
 

– any intervention 
performed; and 

 
– any unexpected 

outcomes. 
 
o Provides a written report on 

colonoscopy findings for patients 
and ensures that patients are 
given contact details in case of 
an emergency. 

 
 
o Completes and forwards a 

pathology request form to the 
pathologist, where applicable, 
with identification of the referring 
general practitioner and status 
as an NBCSP participant where 
applicable so that the 
information can be added to the 
National Register. 

 
o Completes the required NBCSP 

reports where applicable. 
 
o After a complete colonoscopy, 

documents a follow-up 
appointment with the referring 
general practitioner, specialist or 
colonoscopist and, where 
appropriate, provides 
information on the 
recommended time for the 
patient to undergo the next 
colonoscopy. 

 
o After an incomplete 

colonoscopy, documents a plan 
for repeat colonoscopy, barium 

documented and provided for all 
patients at all times. 
 
B Self-audit and analysis of 
proceduralist performance on 
a half-yearly basis. 

 



Standard Objective Performance indicators

enema or CT colonography, and 
provides information on 
appropriate follow-up action. 

 
Compiles an analysis of performance 
using the procedure indicators 
detailed under Standards 4 and 5 for 
the purpose of ongoing performance 
review and professional 
development. 

 
Strategies for implementing the recommendations of the Quality Working Group and monitoring 
procedural quality are clearly beyond the scope of the current review. 

In the past, double contrast barium enema (DCBE) was indicated if there were difficulties with access to 
colonoscopy or when colonoscopy was incomplete. Despite the American College of Radiology drawing 
attention to quality issues associated with its performance,57 the rectum and rectosigmoid region are not 
well visualised on DCBE and lesions are commonly missed in the sigmoid colon, because of underlying 
diverticular disease, and on the right side of the colon.58 

In recent years, DCBE has been increasingly superseded by CT colonography as the preferred radiological 
method for imaging the large bowel.59

Computerised tomographic colonography (CTC) utilises advanced imaging that permits minimally 
invasive evaluation of the colon and rectum without the need for sedation. It has an established place in 
investigation of symptomatic patients and following incomplete colonoscopy. The risk for procedure-
related complications is low, suggesting that it may be useful as a screening tool for asymptomatic people 
at risk for colorectal neoplasia.60-62 
 
CTC has been recommended for the use in surveillance following adenoma resection and for the follow-
up of patients after resection of colorectal cancer.63, 64 Its performance characteristics for detecting 
symptomatic lesions may be satisfactory, but its place in the detection of asymptomatic colorectal lesions 
remains controversial. Some studies reported high sensitivities, but the results of the studies are 
heterogeneous.55, 61, 65-71 

In a meta-analysis of the diagnostic accuracy of CTC for the detection of polyps and colorectal cancer, 
based on 47 studies that contain data of 10,546 patients, overall per-polyp sensitivity of CTC was 66% (CI 
64�–68%)70 For polyps 6�–9 mm in size, per-polyp sensitivity was 59% (56�–61%), and for polyps larger 
than 9 mm it was 76% (73�– 79%). For polyps 6�–9 mm and for lesions larger than 9 mm, per-patient 
sensitivity was 69% (66�–72%), 60% (56�–65%) and 83% (70�–85%), respectively.   

Data from The National CT Colonography Trial, which included 2600 asymptomatic participants aged  
50 years, at 15 study centres, found that that CTC failed to detect lesions 10mm in 10% of people.55  



In a recent report on a non-randomised multicentre study involving 615 participants aged 50 years or 
older, Cotton et al72 considered that CTC is not yet ready for widespread application in surveillance and 
that techniques and training need to be improved. In addition, the accuracy of CTC varied considerably 
between centres and did not improve as the study progressed.   

It should be noted that CT involves larger radiation doses than the more common, conventional 
x-ray imaging procedures. This raises the question of whether the benefits outweigh the risk associated 
with using CT in conjunction with colonography, especially in the setting of repeated surveillance 
examinations. For analyses of the colon the average organ dose is 15mGy which is relatively one of the 
higher doses used in comparison to other organs. It is well documented that there is a significant 
association between radiation dose and cancer73-75. Nonetheless radiation doses from commonly 
performed diagnostic CT examinations are variable, highlighting the need for greater standardisation 
across institutions.74 

 

Several studies indicate that magnetic resonance colonography (MRC) could become an alternative to 
CTC for imaging the large bowel,76, 77 not having the disadvantage of radiation exposure. At present, 
access to this investigation is limited by the high cost of MR equipment and competition with other MR-
based investigations.

 

Video-capsule endoscopy has become an important tool for investigation of disorders of the small 
bowel.78 While there is interest in its potential for imaging the large bowel, the place for video-capsule 
colonoscopy is still uncertain.79, 80 
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2 MANAGEMENT OF EPITHELIAL POLYPS: 
COLONOSCOPIC SURVEILLANCE AFTER 
POLYPECTOMY 

  

Patients who have adenomatous polyps removed at colonoscopy are then at above-average risk for the 
development of metachronous adenomatous polyps and colorectal cancer.  This chapter aims to review the 
available evidence so that such patients can be advised about an appropriate interval for subsequent 
surveillance colonoscopy. 

2.1 Adenomas and risk of developing colorectal cancer 
 
Adenomas are classified as tubular, tubulovillous and villous adenomas and serrated adenomas. 
Adenomas with a villous component have more malignant potential and are usually larger than the more 
common type, tubular adenomas. In 2000, the World Health Organization (WHO) define tubular 
adenomas as having <20% villous component, tubulovillous as 20-80% and villous as >80% villous 
component.1  A recent WHO update made a minor adjustment to these percentages (<25%, 25-75%, 
>75%).2 

 
The concept of the risk of malignancy in any particular adenoma, and its relationship to size, villosity and 
dysplasia, and even focal malignancy, is well established. The larger the adenoma, the greater the chance 
of high levels of villosity, high grade dysplasia and malignancy and the higher the chance of multiple 
adenomas.3 This concept should be clearly distinguished from the predictive capacity of all these adenoma 
characteristics for the development of metachronous neoplasia, including cancer, in the future.3-8 Strong 
circumstantial evidence indicates that removal of adenomas and subsequent surveillance by colonoscopy 
with removal of metachronous adenomas reduce the incidence of colorectal cancer.9-12 
 
Patients with small pale distal hyperplastic polyps only, should be distinguished from patients 
with adenomas.  These patients require no follow-up as there is no increased risk of 
metachronous colorectal neoplasia. 

Practice point:  

 Determination of risks for patients with adenomas must clearly distinguish between 
(1) variables that relate to the likelihood of any particular adenoma having a malignant 
focus and 
(2) variables that relate to patient, pathological and epidemiological characteristics 
which predict a risk of future (metachronous) adenomas and cancers. 

 Patients whose only polyps are small, pale, distal, hyperplastic polyps require no 
colonoscopic follow-up..  

2.1.1 Identifying the risk of metachronous neoplasia after removal of 
adenomas 

Patients with one or two adenomas <10mm in size identified at baseline, where all the adenomas are 
removed completely and where there are no adenomas with villous features or high grade dysplasia, are 
considered lower risk than patients with three or more adenomas or with adenomas of  10mm or 
adenomas with villous features or high grade dysplasia.  
 

Management of Epithelial polyps: colonoscopic surveillance after polypectomy  20 



2.1.1.1 Adenoma size as a risk factor for future advanced adenoma and CRC 

The probability of developing future advanced adenomas or cancers increases with the size of adenoma 
found at index examination, and ranges, depending on the study, from 1.5-7.7% for adenomas less than 
5mm, 3-15.9% for adenomas of 5-20mm and 7-19.3% for adenomas >20mm.4-7, 13-15 Size is usually 
considered a more robust marker of risk than more advanced histological characteristics (higher grades of 
villosity and dysplasia) with which it is closely associated.4, 13, 14  

2.1.1.2 Villous features and dysplasia grading as a risk factor for future 
advanced adenoma and CRC 

Villosity grading of patients within the high risk group is based on the accuracy of the morphopathological 
assessments. Most studies identify villosity as a risk factor, with some indicating it is an independent risk 
factor even ahead of size, dysplasia and multiplicity  Villosity does, however, closely relate to size which 
is generally considered easier to measure, and less prone to inter-observer variation amongst 
pathologists.4-21  
 
High grade dysplasia (HGD) in the index examination may independently add to the risk of advanced 
metachronous adenomas, though in some studies this does not achieve significance in multi-variate 
analysis. Information on adenomas under 1 cm with and without HGD with respect to metachronous risk 
is lacking.13  

2.1.1.3 Serrated adenomas as a risk factor for future advanced adenoma and CRC 

Serrated polyps16, 22, 23 are categorised as hyperplastic polyps, traditional serrated adenomas (TSAs) and 
sessile serrated adenomas (SSAs), the latter two encompassed by the term serrated adenomas. SSAs are 
more prevalent in the proximal colon and lack classic dysplasia but may have mild cytologic atypia, 
whereas TSAs are more prevalent in the rectosigmoid and have cytologic dysplasia. Classification systems 
for these polyps are still evolving.  Histological interpretation of these serrated polyp types differs 
between pathologists.17, 24, 25 The majority of studies suggest that TSA and SSA have significant malignant 
potential and are associated with subsequent development of metachronous neoplasia.18-21, 24, 26  Some 
studies suggest that SSAs have a higher potential to develop CRC,27 but others have indicated a similar or 
lower potential.28-30 This remains controversial and there is not yet sufficient evidence to warrant 
differentiated management pathways. 

2.1.1.4 Number of adenomas as a risk factor for future advanced adenoma and 
CRC 

The number and location of individual adenomas found at baseline colonoscopy is associated with 
advanced adenomas and also with the development of metachronous advanced adenomas.3, 13, 31, 32  A 
recent analysis of pooled data from eight prospective studies proposed that absolute risks of metachronous 
advanced adenoma, colorectal cancer, and their combination (advanced colorectal neoplasia) within three 
to five years is higher in patients with greater than four adenomas at baseline than with <4 adenomas.  The 
risk for metachronous advanced adenomas increased with the number of adenomas at base line and was 
8.6%, 12.7%, 15.2%, 19.6% and 24.1% for one, two, three, four, and for five or more adenomas at 
baseline.13 Risk of a metachronous advanced adenoma approached 20% in patients who had four or more 
baseline adenomas, or whose largest baseline adenoma was 20 mm in size or greater.  In another study the 
risk of developing colorectal cancer/advanced adenoma was increased in patients with three or more 
adenomas (0.8-1.1%) compared with less than three adenomas (0.5%) at baseline colonoscopy.33  
 
When the number of polyps found at baseline colonoscopy exceeds ten, familial adenomatous polyposis 
(FAP) or MUTYH associated polyposis may be the cause.34-37 Individually, these polyps are no more 
likely to develop cancer than other adenomas; the risk is high because of the number.   These conditions 
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are discussed in detail in Chapter 7 of the Clinical Practice Guidelines for the prevention, early detection 
and management of colorectal cancer (2005). 
 
Whether the important parameter of number of adenomas should be calculated as cumulative lifetime 
adenomas, or adenomas at the current colonoscopy, for the purposes of follow-up recommendations, is not 
clear. Pragmatically, the number at the current colonoscopy is usually assimilated into the risk assessment 
as the cumulative number is often difficult to ascertain in clinical practice.  
 

2.1.1.5 Location of adenomas as a risk factor for future advanced adenoma and 
CRC 

Location of baseline adenomas with respect to metachronous risk has been only a more recent focus of 
attention. Multiple adenomas located in the right colon at baseline colonoscopy are suggested to be a 
higher risk factor for metachronous adenomas with high grade dysplasia and colorectal cancer.6, 13, 31, 38 
Ageing tends to increase the number of adenomas in the right colon, while only modestly affecting those 
in the left colon.39  
 

2.1.1.6 Location of adenomas and cancer: protection against right sided cancer 
in adenoma follow-up 

Recent evidence suggests that protection afforded by colonoscopy for right sided cancer development is 
significantly less than left sided cancer in a range of settings, raising questions of quality in colonoscopy 
as it relates particularly to the right colon (poor right sided bowel preparation, incomplete colonoscopy, 
anatomical configurations compromising visibility, or differential biology for right sided lesions).10, 40 
Thus, endoscopists should pay particular attention to the right colon in their practices �– at initial and 
follow-up examinations.  However, there is insufficient evidence to determine differential follow-up 
intervals for right- compared to left-sided adenoma location at index colonoscopy.  
 

Practice point:  

 Proximal location of adenomas may be a risk factor for metachronous neoplasia. The 
extent to which this is driven by the difficulty of detecting proximal polyps, because of 
their flat and unobtrusive nature (ie. sessile serrated polyps), poor bowel preparation and 
anatomical blind spots in the right colon, is unclear. For these reasons the right colon 
deserves particularly careful scrutiny at colonoscopy.    

2.1.1.7 Models for risk index 

A combined index based on odds ratio using regression techniques for number, size, dysplasia and grade 
of adenomas as well as age, gender, BMI, smoking history and family history may be used in order to 
quantify risk of metachronous adenomas and mortality from colorectal cancer.13, 41-43 These multivariate 
equations predicting risk carry a degree of complexity which is difficult to introduce into common practice 
but might nevertheless in the future usefully inform decision making and guidelines. The studies quoted 
draw attention to the importance of age and number of prior adenomas in risk assessment.13, 41-43   
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Practice point:  

 Because of the complexity of multivariate analyses equations to predict individual patient 
risk of metachronous polyps, their use currently is difficult to apply to day to day practice. 

2.2 Polypectomy 

2.2.1 General considerations relating to polypectomy 

In the absence of magnifying endoscopy combined with dye spraying, or in some studies, Narrow Band 
Imaging, it is often not possible to determine the histological type of a polyp by endoscopic inspection. 
Diminutive hyperplastic polyps and adenomas (5 mm or less) may be indistinguishable. The unusual large 
hyperplastic polyp may mimic an adenoma.  

Practice point:  

 All polyps should be considered for removal. Diminutive polyps (5mm or less) may be too 
numerous to be cleared completely. In patients with multiple small polyps, a sample of at 
least three should be taken for histological study. However, if a syndromic diagnosis is 
under consideration, then sampling of many more polyps is important, to guide decisions 
on which gene should be subjected to mutational analysis. 

2.2.2 Large sessile adenomas 

In most centres, large sessile polyps are removed by piecemeal endoscopic mucosal resection (EMR)22, 37, 

44although this can make histological evaluation of completion of polypectomy difficult or impossible. 
EMR or Endoscopic Submucosal Dissection (ESD) (which secures the specimen in one piece) can be 
successfully (95%) achieved when done by well trained specialists in specialised centres with the 
appropriate equipment.22, 23 

2.2.3 Tattooing polypectomy sites 

With any lesion identified at colonoscopy, the colonoscopist should assess whether the lesion can be 
safely removed endoscopically. For larger polyps or those with features suspicious of malignancy such as 
an irregular or ulcerated surface, tattooing of the site should be systematically considered.45 If there is any 
possibility of a need for later surgical resection of the site, the area should be tattooed, as this aids the 
surgeon, the pathologist�’s examination of the resected specimen and the accuracy of the histopathology 
report. The tattoo should be placed 2-3cm distal to the lesion (to avoid submucosal fibrosis which makes 
any further attempt at endoscopic polypectomy more difficult, dangerous and unlikely to be complete) 
rather than �‘at�’ or under the polyp. 

This is particularly important in centres where laparoscopic resections are done, as the surgeon has no 
capacity to feel the polyp or polypectomy site at laparoscopy. 

In the event that malignancy is identified unexpectedly in a polyp which has not been tattooed and surgery 
is the preferred further management strategy, early re-endoscopy is needed to tattoo the site, preferably 
within a week. 

Practice point: 

 Tattooing any polyp site where there is a possibility that surgical resection will be needed 
is important at the primary colonoscopy if at all possible, or very soon after with a second 
procedure. This is necessary even for conventional surgery, as the site of polypectomy 
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may well be impalpable, but particularly important where follow-up treatment may be 
laparoscopic, as the surgeon has no capacity to palpate the area.   

2.3  Malignant polyps 

Management of malignant polyps by polypectomy alone is now standard practice and is generally 
acknowledged to be safe, providing that there is adherence to a strict policy of case selection and 
histopathological assessment recognising four key features that together identify a very low risk of lymph 
node metastasis:18-20, 46-49  

 a clear margin of excision (1 to 2mm) 
 cancer which is well- or moderately-differentiated  
 absence of lymphatic or venous invasion 
 complete removal as assessed endoscopically 

Malignant polyps with unfavourable features may require further treatment, but this decision should be 
made on the basis of the age, health and wishes of the patient. Treatment decisions will also be influenced 
by site, particularly in the case of low rectal lesions for which radical surgery would involve 
abdominoperineal excision and colostomy. For colonic polyps, excision can be achieved successfully by 
laparotomy with colonic resection or laparoscopically assisted colectomy.50-53 
 
This section should be read in conjunction with Chapter 3 - Follow-up after curative resection for 
colorectal cancer.  

Practice point: 

 In general, malignant polyps which, 
1. have a clear margin of excision,  
2. are well or moderately differentiated,  
3. lack lymphatic or venous invasion and  
4. are endoscopically assessed as totally removed can be managed without subsequent 
surgical resection. However, the decision needs to be individualized with respect to the 
particular histological and endoscopic features and the patient�’s age and co-
morbidities. 

2.4 Follow-up surveillance for adenomas 

2.4.1 Balance of risks and benefits 

Colonoscopy, with or without polypectomy, is an invasive procedure with a small but not insignificant 
risk of major complications, either from perforation (with polypectomy: 2%; without polypectomy: 
0.06%), or major haemorrhage post-polypectomy (0.2-10%), depending on size of lesion.44, 54-57 
Surveillance colonoscopies also place an important burden on endoscopy services. In the US, 22% of all 
colonoscopies in patients over 55 years are performed for surveillance purposes58. For these reasons, 
surveillance colonoscopy should be targeted at those who are most likely to benefit and at the minimum 
frequency required to provide adequate protection against the development of cancer.   

2.4.2 Quality of colonoscopy 

Colonoscopy is highly operator-dependent and several aspects of the procedure (e.g. poor bowel 
preparation, areas hidden from view using current instruments, suboptimal technique, and ineffective 
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polypectomy) can lead to failure to clear the colon of neoplasia. Increasing evidence suggests that 
adenoma detection rates differ between colonoscopists; they are related to the time taken to withdraw the 
colonoscope59and the risk of development of subsequent cancers.59-62  Attention to quality of colonoscopy 
is therefore of paramount concern. Further information on quality relating to colonoscopy is covered in 
Chapter 1. 

Practice point: 

 High quality colonoscopy is critically important for good practice and patient safety. 
Adenoma detection rates (ADRs) should be monitored, though they will be influenced by 
patient mix (eg. age profile, indications). ADRs within the National Bowel Cancer 
Screening Program provide a sound basis for benchmarking. 

 

2.4.3 Approach to adenoma follow-up in surveillance  

Surveillance by colonoscopy is the preferred method for patients diagnosed with colorectal adenomas, as 
the chance of finding metachronous adenomas requiring removal is high. However, there are no 
randomised controlled trials of adenoma follow-up which include a control arm which does not have 
colonoscopy. Nevertheless, in some long term studies of colonoscopic surveillance of patients with all 
types of adenomas subjected to removal, a significant reduction in risk of developing colorectal cancer has 
been documented when compared with various comparative cohorts such as age- and sex-matched 
incidences of colorectal cancer in the same communities.  In many studies, this risk of developing CRC 
does not fall below the average risk in the community.9, 31, 63, 64 

Practice point: 

 Colonoscopy surveillance intervals should be planned when the colonoscopist is satisfied 
that the colon has been completely cleared of polyps and the polyp histology is known. 

 

2.4.4 Follow-up for patients with low risk adenomas 

Q: What should be the surveillance colonoscopy for patients at low risk (1-2 small tubular <10mm 
adenomas)? 

 
As indicated previously, patients with one or two tubular adenomas less than 10 mm in size represent a 
low-risk group compared with other patients with colorectal neoplasia. For these patients, a follow-up 
interval of five to ten years is proposed.6, 33, 65-67,64  Among patients who had only one or two small tubular 
adenomas at a baseline examination and then no adenomas on their first surveillance colonoscopy, the 
probability of high-risk findings on the next surveillance examination is similar to that for patients with a 
negative screening examination;  thus, a ten-year follow-up colonoscopy schedule may be appropriate.67  
Atkin�’s data confirm the low risk of subsequent cancer in patients with one or two small adenomas, 
supporting follow-up of these patients similar to average-risk patient strategies �– which includes 
colonoscopy in US guidelines, but only at ten yearly intervals.63  In Australia, recommendations for 
average risk patients are to undergo immunochemical faecal occult blood test (FOBT) every one to two 
years from age 50 years.68 
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Evidence summary: Level of 
evidence 

References 

Patients with one or two small tubular (<10mm) adenomas are at 
minimal risk for metachronous advanced neoplasia, ie. similar to (or 
slightly above) average risk individuals. 

II 33, 64-67  
 

 
Recommendations 

In follow-up of patients with one or two small (<10 mm) tubular adenomas, the first 
surveillance colonoscopy should be performed at five years.   

Grade B  

If that colonoscopy is normal, the individual is considered to be at average risk for 
metachronous disease. Options for subsequent surveillance are ten-yearly colonoscopy, or 
FOBT at least every two years.   

Grade B 

Practice points: 

 Low risk adenomas are those which lack advanced features, namely three or more 
adenomas at one colonoscopy, adenomas 10 mm or more in size, tubulovillous or villous 
histology or high grade dysplasia/cancer. 

 There is no conclusive evidence that one or two small tubular adenomas constitute more 
than average risk for metachronous advanced adenomas or cancer.   

 

2.4.5 Follow-up for patients with high risk adenomas 

Q:What should be the surveillance colonoscopy for patients at high risk (>2 and 10mm adenomas 
or with HGD)?  

Patients with high risk adenomas (also sometimes referred to as �“advanced adenomas�”) are those in whom 
either (i) three or more adenomatous polyps have been removed, (ii) at least one adenoma is > 10 mm in 
size, or (iii) the adenomas exhibit villous or tubulovillous histology or high-grade dysplasia.  Multiple 
studies have indicated that such high risk adenomas indicate a risk for metachronous advanced adenomas 
and cancers.4, 14, 66,33, 69,70  These studies justify surveillance stratification based on index adenoma 
characteristics.  
 
The definitive study on frequency of colonoscopy in high risk adenoma patients is provided by the US 
National Polyp Study. In a randomised controlled trial of surveillance intervals amongst 1418 adenoma 
patients, this study showed no difference in detection rates of advanced or any adenoma rates in follow-up 
colonoscopies randomised to one or three years.64 
 
High risk adenomas may have a different risk of metachronous advanced neoplasia than resected cancers.  
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Evidence summary:  Level of 
evidence 

References 

Adenomas 10mm predict metachronous advanced neoplasia. 
Size is best measured by the colonoscopist with the polyp in situ. 
Villosity and high grade dysplasia are risk markers for metachronous 
advanced neoplasia; however, there is a close relationship 
between size, villosity and dysplasia, making the independent 
contribution of villosity and dysplasia not uniformly identified in 
adenoma follow-up studies.  
High grade dysplasia, by definition is still confined to the epithelium 
and is not associated with any risk of invasion or extracolonic 
spread. 

II 
 
II 

13, 14, 69 
 
7, 13, 15, 33, 
64, 66, 69, 70 
 

 
Recommendation 

Surveillance colonoscopy should take place at three yearly intervals for patients with high 
risk adenomas (three or more adenomas, 10mm, or with tubulovillous, or villous histology, 
or high grade dysplasia). 
  
Grade A 
 

2.4.6 Follow-up of patients with sessile adenomas and laterally spreading 
adenomas 

Q:What should be the surveillance colonoscopy following sessile and laterally spreading adenomas? 

 
High rates of residual adenoma are identified following a piecemeal resection of large (generally regarded 
as >2cm in size) and sessile adenomas.21, 31, 71-73  If there is doubt about whether the index lesion has been 
totally removed, the next colonoscopy should be done within three to six months.  
 
 

Evidence summary:  Level of 
evidence 

References 

High rates of residual adenoma are identified following a 
piecemeal resection of large and sessile adenomas leading in 
some cases to doubts about total removal of the index lesion. 

III 21, 71, 72 
 

Recommendation 

If large and sessile adenomas are removed piecemeal, follow-up colonoscopy should be at 
three to six months and again at twelve months to ensure complete removal.  If removal is 
complete, subsequent surveillance should then be based on histological findings, size and 
number of other adenomas (as set out in 2.4.4 and 2.4.5).  
 
Grade B 
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2.4.7 Follow-up following resection of serrated adenomas (SA) and sessile 
serrated adenomas (SSA) 

In one study, when a follow-up examination was performed at a mean of 29 months after initial 
examination in patients diagnosed with serrated adenomas at the time who underwent complete 
colonoscopy with good preparation,  24% were diagnosed with adenomatous polyps. A control group 
without serrated adenomas at initial examination had no adenomas at a follow-up examination at average 
time of 31 months.74 
 

There are suggestions that surveillance following complete removal of small SSA without dysplasia 
should take place at five to ten years as for small tubular adenomas.29 The same authors suggest that three 
years surveillance is appropriate for TSAs of any size or number. Patients with large sessile serrated 
adenomas with high grade dysplasia need intense follow-up between three to six months, though this 
depends more on the sessile nature of the polyp rather than its serrated pathology  
 
In summary, at present there is not enough evidence to differentiate adenoma follow-up protocols for 
sessile serrated adenomas based on their serration alone.  
 

Practice point: 

 At present there is not enough evidence to differentiate follow-up protocols for sessile 
serrated adenomas from standard adenoma follow-up guidelines. Follow-up should be 
determined as for adenomatous polyps, taking into account parameters such as, polyp 
size, number and presence of high grade dysplasia. 

 

2.4.8 Follow-up for patients with multiple adenomas 

Q: What should be the surveillance colonoscopy for patients with adenoma multiplicity with or 
without polyposis syndrome? 
 
Most published guidelines suggest that three or more synchronous (adenomas at baseline colonoscopy) 
require surveillance at three years and three to five years thereafter.13, 31, 38  As mentioned above, the 
percentages of patients identified with new high grade adenomas at follow-up within three to five years 
increases with multiplicity of adenomas at baseline with 8.6%, 12.7%, 15.2%, 19.6% and 24.1% if one, 
two, three, four, and five or more adenomas were found at baseline colonoscopy.13 An analysis of 697 
patients in the Cleveland Clinic Foundation Adenoma Registry69 showed that, compared with one or two  
small adenomas, the risk of metachronous adenomas is increased five-fold following removal of multiple 
(four or more) small adenomas and ten-fold following removal of multiple adenomas at least one of which 
is larger than 10 mm. In a meta-analysis of several colonoscopic surveillance studies,75 patients with three 
or more adenomas at baseline were at an approximately two-fold increased risk of advanced neoplasia 
during surveillance compared with those with only one to two adenomas. In a  more recent US pooled 
analysis13 which included eight studies with a combined population of 9167 men and women with 
previously removed colorectal adenomas, advanced adenomas were detected at follow-up within five 
years in 12% (n = 1082) and cancer in 0.6% (n = 58). There was a highly significant linear trend of 
increasing frequency of advanced neoplasia (advanced adenomas and cancers) with increasing number of 
baseline adenomas detected. Compared with having a single baseline adenoma, risk was increased two-
fold in those with three to four adenomas and was increased four-fold in those with five or more 
adenomas.  
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The high detection rate of advanced neoplasia at follow-up after removal of multiple adenomas might 
result from a higher miss rate combined with a potential for such adenomas to be more advanced.  

Multiplicity of ten or more adenomas could indicate the need for a further colonoscopy at three to twelve 
months to secure a clean colon before surveillance colonoscopy commences.35  As familial adenomatous 
polyposis (FAP) or MUTYH associated polyposis may be the cause, referral to a familial cancer clinic for 
mutational analysis of the APC and MYH genes should be considered.34-37 If FAP has been confirmed, 
lifelong follow-up after surgery, possibly including chemoprevention, needs to be tailored to patients in 
relation to age, retention of the rectum and its attendant risk.  

Evidence summary:  Level of 
evidence 

References 

The number of adenomas present at colonoscopy is one of the most 
important predictors of metachronous risk of advanced and non- 
advanced neoplasia. In some studies it can be identified 
independently of other risk factors.  

II 13, 38, 70, 75 

 

 

Recommendation 

As multiplicity of adenomas is a strong determinant of risk of metachronous advanced and 
non-advanced neoplasia, follow-up should be at twelve months for those with five or more 
adenomas and, because the likelihood of missed synchronous polyps being present, sooner 
in those with ten or more adenomas.  

If a polyposis syndrome accounts for the findings, follow-up colonoscopy should be within 
one year for patients with five or more adenomas at one examination. 

Grade B 

Practice point:  

 FAP or MYH associated polyposis should be considered with as few as ten adenomas; 
referral to a familial cancer clinic is advisable.  

 

2.4.9 Interaction of Age and Family History of Colorectal Neoplasia 

Q: What should be the surveillance colonoscopy for patients with family history?  

The US National Polyp Study64 found that the subsequent risk of developing advanced adenomas in 
people undergoing surveillance was increased in people aged  60 years who had a parent affected by 
colorectal cancer. One other study76 found that having a parent with a history of colorectal cancer was 
associated with an increased risk but other studies have not confirmed this finding.13, 42, 77 Detection rates 
of advanced adenomas among 1287 participants in a trial of wheat bran fibre were unaffected by inclusion 
of family history in a multivariate model after adjustment for adenoma characteristics at baseline 77. 
Similarly, in the recent US pooled analysis, the risk of developing advanced neoplasia during surveillance 
was not influenced by family history.13 
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Thus there is no consistent evidence to suggest that recommendations on adenoma surveillance should 
differ for patients with a family history unless it is suspected that they have one of the inherited 
conditions. 

Evidence summary Level of 
evidence 

References 

There is insufficient evidence to suggest that, outside genetic 
syndromes, family history contributes significantly to risk. Therefore, a 
positive family history should not influence surveillance scheduling 
based on patient factors and adenoma history. 

II 13, 77 
 

 

Recommendation 

Family history should be considered separately when planning colonoscopy surveillance. 
Intervals should be predominantly determined by the adenoma characteristics, unless a 
syndromic risk mandates more frequent surveillance.  

Grade B  

2.4.10 Follow-up based on two or more examinations  

Q: What should be the surveillance colonoscopy for patients with previous neoplasia 
history? 
 
Surveillance colonoscopy findings in conjunction with the baseline lifestyle and demographic risk factors 
should dictate the risk characteristics of patients, and suggest that patients with adenomas found at more 
than one screening/surveillance colonoscopy may be at higher risk than patients with adenomas on one 
examination but not on the next.33, 67  When the second examination shows no adenomas, the prevalence 
of high risk adenoma (one advanced adenoma or cancer or multiple (  3) of any size)  at the third 
examination was found to be only 4.9% if the adenoma was low risk (one or two adenomas <1 cm) at 
baseline, and 12.3% if the adenoma was high risk at base line.67 Combined risk identification of adenomas 
removed at baseline and at a follow-up colonoscopy can be used as predictors for recurrence up to four 
years from baseline examination when risk level of adenomas are stratified by size, number and 
pathological examination. The presence of high grade adenomas identified at baseline colonoscopy 
increases the probability of metachronous adenomas at a surveillance procedure6, 33, 67 within one to five 
years from baseline investigation.6  Hence, a combined risk after baseline and at least one surveillance 
examination may be a better tool for prediction of outcome.50, 51, 67  
 
 

Evidence summary Level of 
evidence 

References 

There is conflicting evidence about whether screening intervals 
should be lengthened for patients with a history of advanced 
neoplasia in the colon, even with a series of normal colonoscopies.  
 

II 33, 67 
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Recommendation 

If advanced adenomas are found during subsequent surveillance, maintaining a three yearly 
schedule is prudent, but the choice should be individualised.  The interval can be lengthened if 
advanced adenomas are not found. 
Grade B 
 

Practice point:  
 Endoscopists, therefore, should be encouraged to assess not only the current 

colonoscopy findings, but those of any previous colonoscopies. 
 

2.4.11 Stopping rules 

The lead time for progression of an adenoma to cancer is around 10 to 20 years which is of the same order 
as the average life-expectancy of an individual aged 75 years or older, suggesting that most people over 75 
years of age will not benefit from surveillance.  

 

2.5 Hyperplastic polyposis 

Many of the polyps in hyperplastic polyposis are sessile serrated adenomas (see sections 2.1.1.3 and 
2.4.7). The risk of cancer may be increased if there are co-existing adenomatous lesions that may be 
conventional adenomas, admixed polyps or traditional serrated adenomas, or if there is a family history of 
colorectal cancer.27, 78 A particular association has been demonstrated between hyperplastic polyps and 
cancers with microsatellite instability.73, 79-82  

It is recommended that patients with hyperplastic polyposis be offered biennial (two yearly) colonoscopy. 
This should also be considered for patients in whom neither of the strict definitions for the diagnosis of 
hyperplastic polyposis is met in full, but other risk features are present (one coexisting adenomatous lesion 
or a first-degree relative with hyperplastic polyposis or colorectal cancer). Colectomy should be 
considered when it is not possible to achieve control of polyps endoscopically. 

Practice points:  

 Risk of cancer in hyperplastic polyposis is still being defined; however, there is sufficient 
evidence to identify these patients as being at high risk. Colonoscopy, with the aim of 
complete polyp removal, including the right sided sessile serrated polyps, should be the 
aim. Risks of polypectomy, notable because of the number and sessile nature of these 
polyps, should be explained.   

 Surgery is an acceptable alternative in patients with well defined hyperplastic polyposis. 
 

2.6 Issues requiring more clinical research study: 

 What is the optimal surveillance strategy after the removal of low risk adenomas? 
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 What is the risk of metachronous neoplasia after a series of normal surveillance 
investigations, stratified by risk parameters of the index adenoma(s)? 

 
 Are sessile serrated adenomas per se indicators of excessive colon cancer risk? 

 
 What are the characteristics of colonoscopies that precede interval cancers? 

 
 Is the risk of early advanced adenomas related to quality of colonoscopy or biology and 

patient characteristics? 
 
 Is high grade dysplasia a risk factor independent of size and other adenoma 

characteristics? 
 
 Is multiplicity, independent of size, a risk factor for metachronous adenomas? 
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3 THE ROLE OF SURVEILLANCE COLONOSCOPY 
AFTER CURATIVE RESECTION FOR COLORECTAL 
CANCER 

Preamble 

3.1 Role of pre- or peri-operative colonoscopy in CRC patients 

Q: What is the role of pre or peri-operative colonoscopy in CRC patients? 

 The role of surveillance colonoscopy after curative resection for colorectal cancer 38
  
 



Evidence summary Level of 
evidence 

References 

Ev id e n c e  sh o ws th a t p e rio p e r a tiv e  c o lo n osc o p y (w h e th e r 
p e rf orm e d pre o p e r a tiv e ly , intr a o p e r a tiv e ly or p osto p e r a tiv e ly) 
re d u c e s c a n c e r-re l a t e d m ort a lity in p a ti e nts d i a g n ose d w ith 
C R C .  

II 7-10 

Recommendations 

A perioperative colonoscopy should be attempted in all patients with a newly diagnosed 
colorectal cancer (CRC). 

Grade B 

Colonoscopy should be performed three to six months after resection for patients with 
obstructive colorectal cancer in whom a complete perioperative colonoscopy was not 
performed and in whom there is residual colon proximal to the obstructing cancer. 

Grade B 

3.2 Which patients should be followed up with surveillance 
colonoscopy? 

Clinical Practice Guidelines for the prevention, early detection and management of
CRC, 2nd edition, 2005

3.2.1 Risk Factors for local recurrence following resection for colorectal 
cancer 

39  Clinical Practice Guidelines for Surveillance Colonoscopy - in adenoma follow-up, following curative  
resection of colorectal cancer, and for cancer surveillance in inflammatory bowel disease 



3.2.2 Risk factors for metachronous neoplasia following resection for 
colorectal cancer 

3.2.2.1 Patient groups at very high risk for metachronous neoplasia following 
resection for colorectal cancer 

see Chapter 7 of the Clinical Practice Guidelines for the 
Prevention, Early Detection and Management of Colorectal Cancer, 2nd edition, 2005

Practice points: 

 P a ti e nts w ith p rov e d Lyn c h syn d ro m e (HNP C C  or h e r e d it a ry n o n-p o ly p osis c o lor e c t a l 
c a n c e r), sh o u l d c o ntinu e  to h a v e  a nnu a l surv e ill a n c e  c o lo n osc o p y p e rform e d p ost-
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o p e r a tiv e ly b e c a use  o f th e  a p p a re nt r a p id pro gressio n o f n e o p l a si a  fro m a d e n o m a  
to c a rc in o m a . 

 Surv e ill a n c e  o f th e  r esid u a l c o lon i c  m u c os a  in p a ti e nts w ith c a n c e r in F AP sh o u ld 
fo llo w re c o m m e n d a tio ns in C h a p t e r 7 o f th e  C lin i c a l Pr a c ti c e  G u id e lin es for th e  
Pre v e ntio n , E a rly D e t e c tio n a n d M a n a g e m e nt o f C o lore c t a l C a n c e r, 2n d e d itio n , 
2005 

 P a ti e nts in c lu d in g th ose   
(i) w h ose  in iti a l d i a g n osis w a s m a d e  yo un g e r th a n 40 y e a rs o f a g e , 
(ii) w ith p ro b a b l e  or p ossib l e  HNP C C  (i. e . p a ti e nts w h ose  tu m ours a r e  MSI-h ig h a n d l ess 
th a n 50 y e a rs o l d  a t tim e o f in iti a l c a n c e r d i a g n osis b ut n ot p rov e d b y g e n e ti c  t e stin g 
to h a v e  HNP C C ), 
(iii) w ith hy p e rp l a sti c  p o ly p osis a n d BRA F  m ut a tio n a n d 
(iv) w ith m u ltip l e  syn c hron o us c a n c e rs or a d v a n c e d  a d e n o m a s a t in iti a l d i a g n osis 
sh o u ld b e  c o nsid e re d fo llo w in g surg e ry to c o ntinu in g w ith m ore  fre q u e nt surv e ill a n c e  
th a n w o u l d oth e rw ise  b e  re c o m m e n d e d (e . g . in iti a l p ost-o p e r a tiv e  c o lo n osc o p y a t 
o n e  y e a r a n d th e n a nnu a lly , se c o n d-y e a rly or th ird-y e a rly . 

3.3 Effectiveness of surveillance colonoscopy following 
resection for colorectal cancer  

  

3.4 Intervals for surveillance colonoscopy following resection 
for CRC 

Q: What should be the follow-up colonoscopy for patients after CRC resection?  

41  Clinical Practice Guidelines for Surveillance Colonoscopy - in adenoma follow-up, following curative  
resection of colorectal cancer, and for cancer surveillance in inflammatory bowel disease 
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Evidence summary Level of 
evidence 

References 

F o llo w-u p c o lo n osc o p y r e d u c e s th e  m ort a lity r a t e  o f p a ti e nts 
a ft e r C RC  rese c tion .  M ost stu d i es d e m o nstr a t e  a  sig n ifi c a nt 
in c id e n c e  o f m e t a c hro n o us c a n c e rs, a d v a n c e d a d e n o m a s a n d 
o th e r ty p es o f p o ly ps a ft e r c ur a tiv e  re se c tio n for C R C .  
In m a ny stu d i es, a  h ig h pro p ortio n o f th e  m e t a c hro n o us 
n e o p l a si a  o c c urr e d w ith in th e  first tw o y e a rs a ft e r surg e ry .   

II 
 
 
 
IV 

8-10, 15, 21, 
29, 31, 36-
39, 44, 49, 
51, 52 
 
26 

Recommendations 

Colonoscopy should be performed one year after the resection of a sporadic cancer, 
unless a complete post-operative colonoscopy has been performed sooner.  

Grade B 

43  Clinical Practice Guidelines for Surveillance Colonoscopy - in adenoma follow-up, following curative  
resection of colorectal cancer, and for cancer surveillance in inflammatory bowel disease 



If the peri-operative colonoscopy or the colonoscopy performed at one year reveals 
advanced adenoma, then the interval before the next colonoscopy should be three years. 

Grade C 

If the colonoscopy performed at one year is normal or identifies no advanced adenomas, 
then the interval before the next colonoscopy should be five years.   

Grade C 

Practice point: 

 P a ti e nts un d e rg o in g e ith e r lo c a l e xc isio n (in c lu d in g tr a ns a n a l e n d osc o p i c  
m i c rosurg e ry) o f re c t a l c a n c e r or a d v a n c e d  a d e n o m a s or u ltr a -lo w a nt e rior rese c tio n 
for re c t a l c a n c e r sh o u ld b e  c o nsid e re d for p e rio d i c  ex a m in a tio n o f th e  re c tu m a t six 
m o nth ly int e rv a ls for tw o or thre e  y e a rs usin g e ith e r d ig it a l r e c t a l e x a m in a tio n , rig i d 
pro c tosc o p y , fl exib l e  pro c tosc o p y , a n d / or re c t a l e n d osc o p i c  u ltr a so un d . Th ese  
ex a m in a tio ns a r e  c o nsid e r e d to b e  in d e p e n d e nt o f th e  c o lon osc o p i c  ex a m in a tio n 
sc h e d u l e  d esc rib e d a b ov e . 

 

3.5 Issues requiring more clinical research study: 

 

 

References 
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4 COLONOSCOPIC SURVEILLANCE AND MANAGEMENT 
OF DYSPLASIA IN INFLAMMATORY BOWEL DISEASE 

4.1 Introduction  

 

4.2 Efficacy of colonoscopic surveillance in IBD 

Q: Should patients with UC undergo surveillance colonoscopy? 
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Evidence summary Level of 
evidence 

References 

In d ire c t e v id e n c e  su p p orts c o lo n osc o p i c  surv e ill a n c e  in U C  a s a  
m e a ns t o re d u c e  c a n c e r-re l a t e d m ort a lity in h ig h risk p a ti e nts. 

III-2  1, 6, 8-10  

Recommendation 

Colonoscopic surveillance is recommended in high risk patients with ulcerative colitis (UC) to 
reduce cancer-related mortality. 

Grade C 

Practice point: 

 Although evidence for colonoscopic surveillance in Crohn’s disease is limited, experts 
recommend it be considered in at risk patients. 

4.3 Clinical and endoscopic predictors of CRC in IBD 

4.3.1 Disease duration 

4.3.2 Disease Extent 

4.3.3 Primary Sclerosing Cholangitis (PSC)  

Clinical Practice Guidelines for Surveillance Colonoscopy - in adenoma follow-up, following curative resection of colorectal 
cancer, and for cancer surveillance in inflammatory bowel disease
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4.3.4 Family History of Sporadic CRC 

4.3.5 Dysplasia 

4.3.6 Severity of Endoscopic and Histologic Inflammation 

4.4 How is surveillance practised, and can it be improved? 
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4.4.1 Starting time for surveillance  

Q: When should surveillance colonoscopy be initiated for UC and Crohn’s patients, for UC and 
Crohn’s patients who have PSC detection, for UC and Crohn’s patients with a strong family 
history? 

Evidence summary Level of 
evidence 

References 

Th e  risk o f C R C  in IBD is un c o m m on w ith in e ig ht y e a rs o f d ise a se  
o nse t exc e p t in th ose  w ith c o-existin g PS C  or a  p e rso n a l f a m ily 
h istory o f C R C . 

III-1 14, 22, 24, 32, 
34 
 

 

Recommendations 

Patients with ulcerative colitis extending beyond the sigmoid colon and individuals with 
Crohn’s colitis that involves more than one-third of colon should commence surveillance no 
later than eight years after onset of symptoms.  

Grade C 

If Primary Sclerosing Cholangitis (PSC) is detected before this time, surveillance should 
commence at the time of its diagnosis. 

Grade C 

Patients with a strong personal family history of colorectal cancer (CRC) should start 
surveillance earlier.  

Grade C 

Clinical Practice Guidelines for Surveillance Colonoscopy - in adenoma follow-up, following curative resection of colorectal 
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4.5 Optimal surveillance intervals 

Practice points: 

 A. Annual colonoscopic surveillance is recommended for patients with ulcerative 
colitis extending proximal to the sigmoid colon or patients with Crohn’s colitis 
affecting more than one third of the colon and with one or more of the following risk 
factors: 

 active disease 

 Primary sclerosing cholangitiis  

 Family history of colorectal cancer in first degree relative < 50 years old  

 colonic stricture, patients with multiple inflammatory polyps or shortened 
colon 

 previous dysplasia  

 B. Three yearly colonoscopy is recommended for patients with:  

 inactive ulcerative colitis extending proximal to the sigmoid colon without any 
of the above risk factors  

 patients with Crohn’s colitis affecting more than one third of the colon without 
any of the above risk factors 

 IBD patients with a family history of colorectal cancer in a first degree relative 
> 50 years old 

 C. Five yearly colonoscopy recommended for patients in whom two previous 
colonoscopies that were macroscopically and histologically normal. 
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4.6 Optimal colonoscopic protocol 

Q: What is the recommended technique for surveillance in IBD patients?  
Q: What  should be the technique of choice if the best technology is not available? 

Evidence summary Level of 
evidence 

References 

Th e  use  o f c hro m o e n d osc o p y e nh a n c es th e  d e t e c tio n o f 
d ysp l a si a  in U C  p a ti e nts. 

III-2 39, 42, 45 
 

Th e  d e t e c tion o f d ysp l a si a  usin g st a n d a rd w h it e  lig ht e n d osc o p y 
re q u ires t a rg e tt e d  b io psi es t o b e  t a k e n fro m v isib ly a b n orm a l sit es 
a n d a t l e a st tw o to fo ur r a n d o m b io psi e s fro m fl a t m u c os a  in 
e a c h c o lo n ic  se g m e nt.  

IV  39-41 
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Recommendations 

If available, the use of chromendoscopy/dye spraying where targeted biopsies are obtained 
from visibly abnormal lesions or strictures is the preferred means to conduct colonoscopic 
surveillance in IBD. This is especially true for patients at high risk of colorectal cancer.  

Grade C 

If chromoendoscopy is unavailable, or if an endoscopist lacks sufficient expertise with this 
technique, or if the presence of inflammation interferes with the interpretation of 
chromoendoscopy, an acceptable alternative practice is using standard white light 
endoscopy with random non-targeted biopsies from each colonic segment and from raised 
lesions. 

Grade D 

Practice point: 

 When chromoendoscopy is used, random biopsies are required from each colonic 
segment to establish histological extent and severity of disease.   More intensive 
mucosal sampling from each colonic segment is indicated in patients with a 
suspicious visible lesion or in situations where chromoendoscopic interpretation is 
compromised by factors such as active inflammation, inflammatory polyps or poor 
bowel preparation.    

4.7 Surveillance protocol practised in Crohn’s disease, 
indeterminate colitis and patients with ileo-anal pouches  

Q: What should be the follow-up for patients with Crohn’s disease? 
  

Evidence summary Level of 
evidence 

References 

O ptim a l l e v e ls o f surv e ill a n c e  in C ro hn ’s d ise a se , in d e t e rm in a t e  
c o litis or il e o a n a l p ou c h e s h a v e  n ot b e e n d e fin e d . 

IV 31,46 
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Recommendations 

Based on cancer risk, it is recommended that similar colonoscopic surveillance be 
undertaken for Crohn’s colitis as in ulcerative colitis of equivalent extent, even though 
supporting evidence is sparse. 

Grade D 

Specific areas where surveillance is required in Crohn’s disease are patients with colonic 
strictures or complicated anorectal disease. 

Grade D 

4.8 Management of dysplasia 

4.8.1 Elevated dysplastic lesions 

Q: What should be the protocol to manage elevated dysplasia in IBD? 
  

Evidence summary Level of 
evidence 

References 

Lo n g-t e rm fo llo w u p d a t a  a r e  r e a ssurin g th a t lo c a lis e d d ysp l a sti c  
l esio ns in IBD c a n b e  tre a t e d e ff e c tiv e ly e n d osc o p i c a lly .  

IV 49, 52 
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Recommendations 

Raised lesions containing dysplasia may be treated endoscopically provided the entire lesion 
is removed and there is no dysplasia in flat mucosa elsewhere in the colon. 

Grade D 

If a raised dysplastic lesion cannot be completely removed, or if there is dysplasia elsewhere 
in the colon, surgical intervention is strongly recommended. 

Grade D 

4.8.2 High grade dysplasia in flat mucosa 

Q: What should be the protocol to manage high grade dysplasia in IBD? 
 

 

Evidence summary Level Reference 

Th e  pre d i c tiv e  v a lu e  o f H G D for im m in e nt or est a b lish e d c a n c e r is 
h ig h . 

II 35, 53 

 

Recommendation 

High grade dysplasia in flat mucosa is a strong risk factor for established or imminent 
carcinoma, and colectomy is usually recommended.    

Grade B 

4.8.3 Low grade dysplasia in flat mucosa 

Q: What should be the protocol to manage low grade dysplasia in IBD?  
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Evidence summary Level Reference 

Th e  pre d i c tiv e  v a lu e  o f lo w gr a d e  d ysp l a si a  in fl a t m u c os a  for future  
c a n c e r is c o ntrov e rsi a l, b ut pro b a b ly h ig h e r if it is lo c a t e d in m u ltip l e  
syn c hro n ous sit es.  

III-2  35, 54-58 
 

 

Recommendations 

Multifocal low grade dysplasia is associated with a sufficiently high risk of future cancer that 
colectomy is usually recommended. Patients who elect to avoid surgery require follow up 
surveillance at three months, preferably with chromoendoscopy, and if this examination is 
normal, annually. 

Grade C 

Unifocal low grade dysplasia may be followed by ongoing surveillance at six months, and if 
this examination is normal, annually. 

Grade C 

4.8.4 Indefinite dysplasia in flat mucosa 

Q: What should be the protocol to manage indefinite dysplasia in IBD? 
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Evidence summary Level of 
evidence 

References 

Th e  pre d i c tiv e  v a lu e  o f in d e fin it e  d ysp l a si a  in fl a t m u c os a  for 
im m in e nt c a n c e r is lo w . 

II 35, 59 
 

 

Recommendation 

Indefinite dysplasia in flat mucosa does not require surgery, but follow-up colonoscopic 
surveillance is justified, preferably with chromoendoscopy, at more frequent intervals. 

Grade B 

4.9 Issues requiring more clinical research study: 
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Q. What approaches can be incorporated successfully into an efficient surveillance colonoscopy 
program to minimise anxiety and pain fall out? 





5.5.1 Will Guidelines for surveillance colonoscopy be effective? 



Evidence summary: Level of 
evidence 

References 

C o lo n osc o p y is g e n e r a lly a c c e p t e d a s a  use fu l a n d n o n-
thr e a t e n in g p ro c e d ure .  It is still, h o w e v e r, r e g a rd e d w ith so m e 
susp i c io n a n d pro m ot e s a nxi e ty in a  b o d y o f p e o p l e  un d e rg o in g 
th e  p ro c e d ure . 

III-3 
III-3 
II 

8,12 
2, 
7 

P a ti e nts w ith r e d u c e d e d u c a tio n a l a n d e c o n o m i c  r eso urc es a r e  
n ot m ore  a d v e rse ly a ff e c t e d th a n th ose  w ith gre a t e r re sourc e s 
b y m o d e r a t e ly str essfu l e xp e ri e n c e s. 

III-3 8 

P a ti e nts’  pre-pro c e d ur a l v i e w o f c o lon osc o p y n e e ds t o b e  
a c tiv e ly a d dre sse d to im prov e  p a rti c ip a tio n in c o lo n osc o p y . 

III-3 15, 12 

Pre v ious c o lo n osc o p y re d u c es p a ti e nt a nxi e ty w h e n th e  
p ro c e d ure  is t o b e  re p e a t e d a n d in c re a se s r a t e  o f c o m p li a n c e . 

II 
III-3 

15, 26, 27 

Prov isio n o f c o n gru e nt in form a tio n in lin e  w ith c o p in g sty l e  h a s 
b e e n o bse rv e d to a m e lior a t e  p a ti e nt ’s e xp e ri e n c e  o f th e  
p ro c e d ure . 

II 7 

P a ti e nts pro v id e d w ith a  pre-o p e r a tiv e  v id e o o n c o lo n osc o p y 
w e re  l ess a nxio us th a n th ose  n ot sh o w n a  v id e o . 

II 23,   28, 25 

Un d e rst a n d in g th e  p urp ose , p ro c e d ur a l d e t a ils a n d p ot e nti a l 
c o m p li c a tions o f c o lo n osc o p y c a n b e tt e r p re p a re  p a ti e nts for 
th e  p ro c e d ure . 

II 23 



Pre-colonoscopic advice to patients by means of educational material, video and clinical 
explanation can assist in improving patient experience with the procedure and in 
reducing anxiety.

Grade C 

Q: Can music be an additional aid to reduce anxiety, pain etc with surveillance colonoscopy? 
 

Evidence summary: Level of 
evidence 

References 

Musi c  p l a y e d to p a ti e nts b e fore  a n d d urin g c o lo n osc o p y 
im p rov es th e ir c o m fort d urin g th e ir e xp e ri e n c e  a n d im p rov es 
w illin g n ess to r e p e a t th e  p ro c e d ure . 

I 
II 

30 

29,  31

Music provided to patients during colonoscopy may reduce their discomfort.

Grade C 



Q: Is a global sedation protocol available for surveillance colonoscopy? 

 C o ntrov e rsy c o ntinu es w ith re g a rd to c h o i c e  o f d ru gs for se d a tio n a n d m on itorin g 
p a ti e nts d urin g c o lo n osc o p y . 
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Q. What is the impact and nature of SES? 
 

Q: Are there any specific results of lower SES and CRC and Polyps and IBD? 

 

Q. Does lower SES have to result in poorer outcome for curative resection for colonic cancer? 





Evidence summary Level of 
evidence 

References 

Th e re  is a  b o d y o f lit e r a tur e  c o nsist e ntly re p ortin g lo w e r 
c a n c e r surv iv a l in p a ti e nts w ith lo w SES. 

III-3, IV 5,10,12,13,15, 
14,16,17,18 

Lo w e r surv iv a l r a t es a sso c i a t e d  w ith d isp a riti e s in c a r e  c a n b e  
im prov e d b y e lim in a tin g d isp a riti es in th e  m a n a g e m e nt o f 
c o lore c t a l c a n c e r. 

II, III-3, IV 19,20,21, 
22  

 

Clinicians may assist in improving survival outcomes in curative resection for colorectal 
cancer patients who are socioeconomically or otherwise disadvantaged by expediting 
their access to optimal clinical care. 

Grade B 
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Table 7.1 Results of studies investigating costs and cost effectiveness of follow up strategies in patients who have had curative resection of colorectal cancer

Author, year Country Study Questions Conclusion

Park et al 2009
21

Korea Cost effectiveness analysis
Identification of a cost effective
strategy of second primary CRC
screening for cancer survivors.

Comparison of eight screening
strategies 10 for a simulated cohort
of 50 year old male CRC survivors.

 The ICER for COL3 (colonoscopy every 3 years) in cancer survivors was $US 5593/life year
saved, and did not exceed $ 10,000 life year saved in one way sensitivity analyses.
 More strict and frequent recommendations for colonoscopy such as COL3 and COL5
(colonoscopy every 5 years) can be considered as economically reasonable second primary
CRC strategies. If the risk of CRC in cancer survivors is at least two times higher than in the
general population, COL5 had an ICER of less than $10,500 per life year saved.
 If the age of cancer survivors starting CRC screening was decreased to 40 years, the ICER of
COL5 was less than $7,400 per life year saved regardless of screening compliance.
 Direct costs only were expressed in US dollars and the exchange rate was 955 Korean Won
for $1 US dollar in 2006.

Hassan et al
2009 22

USA Cost effectiveness analysis
Comparison of a strategy of 1 year
colonoscopic surveillance versus no
early colonoscopic surveillance
following resection for CRC.

 The number of early 1 year colonoscopies needed to detect one CRC and to prevent one
CRC related death was 143 and 926, respectively.
 The incremental cost effectiveness ratio of the early 1 year colonoscopy as compared to a
policy of not performing it was $40,313 (based on direct and indirect costs in $ US 2007) per
life year gained.
 An early 1 year colonoscopy after resection for CRC is clinically efficient and cost effective in
terms of cancer detection and cancer specific death prevention.

  





Table 7.2 Results of studies investigating costs and cost effectiveness of follow up strategies in patients who have undergone adenoma removal

Author,
year

Country Study Questions
Conclusion

Arguedas
et al 2001
26

USA Cost effectiveness analysis

Comparison of celecoxib to
surveillance colonoscopy on
average risk patients with prior
polypectomy

 No surveillance was associated with a cost of $US1,016 per patient and colonoscopic
surveillance with a cost of $ 1,813 per patient. Celecoxib use was associated with a total cost of
$13,187 (based on 1999 Medicare reimbursement rates).
 The incremental cost effectiveness ratio for colonoscopic surveillance vs. no surveillance was $
27,970 per life year saved and $ 27,900 per high grade lesion prevented (discounted).
 The incremental cost effectiveness ratio for celecoxib use vs. colonoscopic surveillance was $
141,871 per high grade lesion prevented and $ 1,715,199 per life year saved.
 Long term celecoxib therapy in average risk post polypectomy patients is not cost effective
compared to colonoscopic surveillance.

Lund et al
2001 23

UK Cost analysis
Comparison of costs of
adenoma surveillance in a
randomised trial of flexible
sigmoidoscopy and
colonoscopy at one, two and
five year intervals.

 In a trial of 776 patients the cost of detecting one adenoma was at least £1,500 and the cost of
detecting an adenoma > 1 cm was > £4000 (based on 1998 £UK).
 Costs were reported as total procedure costs for the study (£121,008), and one cancer was
detected directly by surveillance. It was concluded that this was expensive compared to a cost
per cancer detected by faecal occult blood testing a general population of £2000.

Dupont et
al 2007 27

USA Cost effectiveness analysis

comparing aspirin
chemoprevention alone and in
combination with colonoscopy
surveillance in patients with
prior adenoma resection

 The incremental cost effectiveness ration of aspirin chemoprevention compared to no
intervention was $ US87, 609 per life year saved.
 The ICER of colonoscopic surveillance compared to aspirin chemoprevention was $ 78, 226 per
life year saved, and the ICER of combined colonoscopy surveillance and aspirin chemotherapy
was $60,942.
 The incremental cost effectiveness ratios per case of CRC prevented were $74,615 for
colonoscopy, $134,333 for aspirin chemoprevention and $140,167 for the combination strategy.

Sieg and
Brenner
2007 24

Germany Cost analysis

of surveillance after
polypectomy using online data
from the German registry of
109,989 screening
colonoscopies.

 Over a 10 year period the discounted cost of surveillance was �€7,401,692 (41,881 surveillance
colonoscopies in 109,989 individuals; 30,639 without histology and 11,242 with
histology/polypectomy)

Gheorge
et al 2008
20

Romania Cost estimation

of cost and procedural burden

 Of 466/882 patients scheduled for surveillance colonoscopy:
 101 had had a polypectomy
 The estimated cost for colonoscopy surveillance was:

  



Author,
year

Country Study Questions
clCon usion

of CRC surveillance using
colonoscopy in a cohort of
patients at higher than average
risk for CRC.

 �€11650 /9.4 months (median time for performing scheduled colonoscopies) for all
surveillance colonoscopies

 �€2525 /24.9 months for surveillance colonoscopies after polypectomy

Hassan et
al 2009 25

USA/Italy Cost effectiveness analysis

Comparing early colonoscopy
surveillance, one year after
polypectomy with colonoscopy
three years after polypectomy.

 To detect one cancer and prevent one cancer related death, 354 and 1,437 early 1 year
colonoscopies were needed, respectively.
 The incremental cost effectiveness ratio of performing early one year colonoscopy compared to
not performing it was $ US 66,136 per life year gained (based on 2007 $US).
 Discount not applied as all costs assumed to occur in the year of treatment.

Shaukat et
al 2009 28

USA Cost effectiveness analysis

Comparison of 4 surveillance
strategies 1 in 50 year old
patients post polypectomy.

Compared with no intervention, Incremental cost effectiveness ratios were:
 $49,900/ LYG for calcium supplementation (in 2006 $US)
 $ 20,600/ LYG for surveillance colonoscopy
 $ 30,300/ LYG for calcium supplementation and surveillance colonoscopy

Compared to calcium supplementation, incremental cost effectiveness ratios were:
 $ 15,900/ LYG for surveillance colonoscopy
 $ 27,200/ LYG for calcium supplementation and surveillance

Compared to surveillance alone, the incremental cost effectiveness ratio for calcium
supplementation and surveillance was $ 3,090,000/ life year gained.

Saini et al
2010 29

USA Cost utility analysis

cost effectiveness of USA
guideline recommended
surveillance 2 by modelling
cohort of 50 year old patients
with newly diagnosed adenoma
until death.

 Compared with no intervention (10/10 strategy), the 3/10 strategy had an ICER of $5,743
(adjusted to 2008 $US) per QALY gained
 The 3/5 strategy had an ICER of $ 296,226 per additional QALY compared to no intervention.
 The 3/3 strategy resulted in fewer cancers, cancer related deaths and fewer QALYs than the less
expensive 3/5 strategy
 3 year surveillance was cost effective for high risk patients and 10 year surveillance for low risk
patients.

1.Four surveillance strategies: No intervention; Calcium supplementation (1200mg/day from 50 80 years); Surveillance colonoscopy from age 50 80 every 5 years (3 years for large adenomas); Calcium
supplementation plus surveillance.
2.3/3 strategy: patients undergo surveillance colonoscopy every 3 years; 3/5 strategy: high risk patients undergo surveillance colonoscopy at 3 years intervals and low risk patients at 5 year intervals; 3/10
strategy high risk patients undergo surveillance colonoscopy at 3 years intervals and low risk patients at 10year intervals; no surveillance



  



Table 7.3. Results of studies investigating costs and cost effectiveness of follow up strategies in patients with ulcerative colitis

Author,
year

Country Study Questions Conclusion

Provenzale
et al 1998
30

USA Cost utility analysis

Comparing no surveillance (colonoscopy for
symptoms suggesting cancer and colectomy
for high grade dysplasia or cancer) to
surveillance1 with colectomy for low grade
dysplasia

Surveillance with colectomy for low grade dysplasia is effective.
 No surveillance cost $US8,934 and provided 17.4 discounted years of life
 Yearly surveillance cost $ 16,000 and provided 17.59 discounted years of life

(ICER = $247,700/life year gained)

 2 yearly surveillance cost $ 13,500 and provided 17.58 discounted years of life
(ICER = $159,500/life year gained)

 3 yearly surveillance cost $ 11,500 and provided 17.56 discounted years of life
(ICER = $111,600/life year gained)

 4 yearly surveillance cost $ 10,400 and provided 17.55 discounted years of life
(ICER = $83,700/life year gained)

 5 yearly surveillance cost $ 9,539 and provided 17.54 discounted years of life
(ICER = $4,700/life year gained)

 Variable interval surveillance ICER = $155,400/life year gained

 Yearly surveillance was the most effective strategy but the incremental CER
was expensive compared to mammography breast screening (ICER estimated
at $22,000 life years gained).

Harewood
2004 33

USA Cost effectiveness analysis

comparison and ranking of four currently
accepted endoscopic procedures (including
surveillance of chronic ulcerative colitis)
from the payer perspective

Compared to the other endoscopic procedures, surveillance for ulcerative colitis ranked
relatively poorly in terms of cost effectiveness.

Average cost effective ration (CER) :
 Ulcerative colitis surveillance =$US47,638/case of dysplasia detected (4 biopsy

bottles) or $ 14,119/case of dysplasia detected (1 biopsy bottle)

 Barrett�’s surveillance = $ 5,310/case detected

 Microscopic colitis surveillance = $ 2,447/case detected

 Small bowel biopsy for Sprue (diarrhoea)= $ 3900/case detected

 Small bowel biopsy for Sprue (anaemia) = $ 2982/ case detected

 Small bowel biopsy for Sprue (1st degree relative) = $ 3042/ case detected



  

Author,
year

Country Study Questions on siC clu on

 Small bowel biopsy for Sprue (asymptomatic) = $15,209 case detected)

Direct costs based on 2003 Medicare reimbursement rates in $ US.

Kaplan et
al 2007 34

Canada Cost analysis

of annual surveillance of PSC patients.

The local cost of surveillance colonoscopy for 45 PSC patients in the cohort over 5 years
from 2000 and 2005 was $52,990.

The direct cost of surveillance to detect 1 additional case of dysplasia in PSC patients
was $26,495. Costs reported in Canadian dollars adjusted to the year 2005.

Gheorge et
al 2008 20

Romania Cost estimation

of the cost and procedural burden of CRC
surveillance using colonoscopy in a cohort
of patients at higher than average risk for
CRC.

Of 466/882 patients that were scheduled for surveillance colonoscopy:
 7 had long lasting ulcerative colitis (average 17.7±3.9 years)

The estimated cost for colonoscopy surveillance was:
 525 �€ /6.8 months for surveillance colonoscopies in IBD (costs were not

reported separately for Crohn�’s disease and ulcerative colitis)

Rubenstei
n et al
2009 32

USA Cost utility analysis

Comparison of twenty two strategies 2:
natural history (no 5 ASA or surveillance),
surveillance without 5 ASA at intervals of 1
10 years, 5 ASA plus surveillance every 1 10
years, and 5 ASA alone using a simulated
cohort of 35 year old men with chronic
ulcerative colitis followed to 90 years.

Without 5 ASA, annual surveillance was the ideal strategy, preventing 89% of CRC at
cost of $ US69,100 per QALY gained compared with surveillance every 2 years (direct
costs adjusted to 2007 US$).

With 5 ASA, surveillance every 3 years cost $ 63,400 per additional QALY compared
with surveillance every 4 years.

With patients already taking 5 ASA, endoscopic surveillance might be safely carried out
every 2 years or less. Annual endoscopic surveillance for these patients costs nearly $ 1
million per additional QALY gained.

Nguyen et
al 2009 30

USA Cost utility analysis

of the relative costs and effectiveness of
immediate colectomy and enhanced
colonoscopic surveillance3 for the
management of low grade dysplasia (LGD)
in ulcerative colitis

The total lifetime cost associated with immediate colectomy was $US 75,900 compared
to $83,900 associated with enhanced surveillance based on 2005 $US.

For the immediate colectomy cohort the average number of unweighted life years
accrued was 22.5 compared to 22.3 for the enhanced surveillance cohort.

Management of LGD with immediate colectomy resulted in 20.1 QALYs compared to
19.9 QALYs for enhanced surveillance.

Immediate colectomy was preferable to enhanced surveillance as it was less expensive
and produced slightly more QALYs.



Author,
year

Country Study Questions Conclusion

Patient preference toward and perception of the postcolectomy state was the only
factor that could potentially make enhanced surveillance cost effective.

1 Including: a. annual surveillance, b. surveillance every 2 years, c. surveillance every 3 years, d. surveillance every 4 years, e. surveillance every 5 years, f. surveillance every 3 years for the first 20
years, every 2 years for the next 8 years and annually thereafter.

2 The twenty two strategies included: Natural history (the reference strategy; natural history of ulcerative colitis without any 5 ASA or surveillance); Surveillance colonoscopy alone (intervals ranging
from one to ten years); 5 ASA alone (with no surveillance); and surveillance plus 5 ASA (intervals ranging from one to ten years).

3 Enhanced surveillance: Colonoscopy repeated at 3 months after the initial detection of LGD and at 6, 12 months and annually thereafter if the 3 month colonoscopy is negative for LGD. If LGD, high
grade dysplasia or cancer were detected during the enhanced surveillance period, immediate referral for colectomy resulted.



 

 

 

 



Table 7.4: Summary of Colonoscopies and Costs for 7700 patients Post CRC Resection over a 14 
year Period  

Colonoscopies Total cost for program

Total Recurrent
cancer or
high risk
adenoma(s)

High risk
adenoma(s)
(% total)

Low risk
adenoma(s) or
normal
colonoscopies (%
total)

Proposed
Guideline (1 year
post CRC resection)

21697 1578 477 (1.5% ) 20119 (93% ) $26,690,230

2005 Guideline (3
years post CRC
resection)

20790 2036 881 (2.3% ) 18754 (91% ) $25,617,823

Increments* 907 458 404 1365 $1,476,806

Incremental cost
per additional
outcome #

$1,182 $2,342 $2,654 $786

* Increments estimated by subtracting 2005 guidelines from proposed guidelines; # Incremental cost per additional
outcome estimated by dividing the increment (total cost for program) by the respective increment
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Table 7.5. Summary of Colonoscopies and Costs for 100,000 patients with adenomas over 13 years 

Guideline Changes Costs of
Guidelin

e
Changes

Calculations of Outcomes Calculations of Incremental
Variables

Guideli
ne
version

High
risk
adeno
ma
strateg
y

Non high
risk
adenoma
/ normal
strategy

Total 13
year cost
of
program

Total
number of
colonosco
pies over
13 years

Total
number of
patients
with high
risk
adenoma
detected
over 13
years

Percentag
e of
patients
with high
risk
adenoma

Total
patients
with
normal
results or
low risk
adenoma
detected
over 13
years

Incremental
Costs

Incremental
detection of
high risk
adenoma

($
millions)

(n) (n) % ($) (n)

2005
Option
A

3 yearly 5 yearly 296,070,
531

239,167 9,798 4.1% 229,369 0

New
option
B

3 yearly Low risk at
5 years;
normal
colonosco
py at 10
year

214,413,
520

172,391 8,157 4.7% 164,774 81,657,011

1,641



  

Yr 0 8:

53.8% (1354) of patients have extensive disease and 46.2% (1163) have limited disease at diagnosis

 Of those with extensive disease, 80 pts (40 with PSC and 40 with a FHx of early CRC)
require annual colonoscopy from the time this risk is diagnosed.

 The remaining 1274 pts with extensive disease require no surveillance until Yr 8.

 Of those with initially distal disease, 233 pts would have progressed to develop
extensive disease or developed risk factors such as stricture or inflammatory polyps by
year 8 and need to start surveillance then. The remaining 930 pts with limited disease
do not require any formal surveillance but will follow general population guidelines for
colorectal cancer screening.

By Yr 8:

There are 1587 pts with extensive disease (1274 plus 80 plus 233) who require surveillance starting at
year 8.

Of these 20% (317) will eventually require surgery and need no further surveillance.

This leaves 1270 pts who require surveillance at varying intervals:

 Annual surveillance in a total of 419 pts (33%) who are at high risk due to PSC, family
history, active disease, stricture or inflammatory polyps

 Three yearly surveillance in the remaining 67% (851).

 



 

 

 

7.6.4 Limitations

 

http://www.aihw.gov.au/publication-detail/?id=6442467719
http://www.aihw.gov.au/publication-detail/?id=6442467719


 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Macafee%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Whynes%20DK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Scholefield%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17645572
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Table 1 Designations of levels of evidence for intervention research questions (NHMRC, 2009)10 

Level Intervention 

 

 

 

 

 

 

 



Grade of recommendation Description 

 

 

 

 

 



 

www.nhmrc.gov.au/guidelines/publications/cp30
www.nhmrc.gov.au/guidelines/publications/cp65
www.nhmrc.gov.au/guidelines/publications/cp66
www.nhmrc.gov.au/guidelines/publications/cp72
www.nhmrc.gov.au/guidelines/publications/cp71
www.nhmrc.gov.au/guidelines/publications/cp69
www.nhmrc.gov.au/guidelines/publications/cp73
www.nhmrc.gov.au/guidelines/publications/cp89
http://www.nhmrc.gov.au/_files_nhmrc/file/guidelines/evidence_statement_form.pdf
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APPENDIX 4: ECONOMIC EVALUATION OF 
SURVEILLANCE COLONOSCOPIES  

INTRODUCTION 

Estimation of Costs 

Only direct medical costs (2010 Australian dollars) for colonoscopy surveillance were considered. 
Costs are from a health services perspective. These include costs associated with bowel preparation 
and the colonoscopy procedure. It was assumed that patients and physicians were compliant with 
guidelines.  

A limitation of this analysis is that the costs were based on charges. In the cost estimations mortality 
rates, post colonoscopy medical review and complication or perforation rates were not considered.  

Bowel preparation and cleansing 

Patients are required to ingest oral lavage solutions and/or laxatives prior to undergoing colonoscopy 
to clear the bowel. The estimated cost for bowel preparation is approximately $10.00 and may include 
any of the following products: Glycoprep C; Glycoprep and Bisacodyl; ColonLYTELY; PrepKit C; 
Picolax and a laxative; magnesium citrate with Glycoprep and Bisacodyl.  

Colonoscopy Procedure 
 
In the 2009/10 financial year there were 462,375 colonoscopies performed in Australia according to 
Medicare Australia (colonoscopy item numbers 32090 and 32093). 1  

It was assumed that 30.2% of colonoscopies would be performed in the private sector and 69.8% in 
the private sector. This was based on the breakdown of separations for AR-DRG version 5.1 or 5.2 for 
colonoscopy codes G44 (G44A, G44B, G44C) across the public and private sector in 2008�–2009. 2 
The 2008�–09 sample included 262 public hospitals (52% of large public hospitals), 110 participating 
private hospitals (49% of all private hospitals) and 59 private day hospitals facilities (26% of all 
facilities) with a total of 70,402 patient separations in the Public Sector, 101,945 in the Private Sector 
and a further 60,714 in Private Day Hospital Facilities. 

Public Sector colonoscopy costs were provided by a major Melbourne teaching hospital using 
Australian Refined Diagnostic Related Groups (AR-DRG) version 6.0.3 The costs are based on the 
estimated reimbursements from WIES 17 2010-11 Victorian Cost weights 4 which include the 
colonoscopy procedure as well as sedation, medical, pathology and other related costs. 
Chromocolonoscopy was included for Ulcerative colitis patients. 

The colonoscopy costs for private sector patients were provided by Medibank Private using AR-DRG 
5.1 for the 2010 calendar year. Relevant DRGs include G43 and G44 (i.e. G43Z, G44A, G44B, 
G44C); these were combined to DRG G48 in AR-DRG version 6. Costs included hospital (Medibank 
hospital benefits and member hospital out-of-pocket), and medical (Medicare, Medibank and member 
out-of-pocket) costs.  

 

1. POST COLORECTAL CANCER RESECTION 

Using a health service perspective we estimated costs of surveillance colonoscopies for 14 years 
following post colorectal cancer resection. The total costs of surveillance colonoscopies across this 
period were compared for the proposed guidelines which included a colonoscopy at one year 
following cancer resection and the 2005 guidelines which had the first colonoscopy at three years 
following resection. 5  

 



Colonoscopy Costs  
Public Patients 
The estimated reimbursement for a same day colonoscopy procedure in patients with a past history of 
CRC with no recurrence is $865.32: 

 DRG: Z40Z Endoscopy with Diagnoses of other contacts with Health Services  

 ACHI Principle Procedure: 32090 fibreoptic colonoscopy to caecum  

 ICD-10-AM Principle Diagnosis: Z087 Follow-up examination after combined treatment for 
malignant neoplasm  

The estimated reimbursement for a same day colonoscopy procedure in patients with a past history 
CRC with recurrence is $1,140.22: 

 DRG: G48C Colonoscopy Same day  

 ACHI Principle Procedure: 3209001 fibreoptic colonoscopy to caecum with biopsy 

 ICD-10-AM Principle Diagnosis: C189 Malignant neoplasm of colon, unspecified part 

If patients experiencing a perforation or blood loss but had no recurrence the estimated reimbursement 
ranged from $1,700.46 for same day discharge, $10,073.52 for an overnight admission to $14,911.55 
for a multi-stay admission (i.e. length of stay of 3 days). For patients who experienced a perforation or 
blood loss and had a recurrence the estimated reimbursement ranged from $5,168.07 where they were 
discharged on the same day, $6,862.94 when they had an overnight admission and $13,275.90 if they 
were hospitalised for three days. 

Private Patients 
The average total cost for a same day patients without a recurrence was $1,365  and $1,387 for all 
patients (i.e. same day, overnight or multi-stay). 
The average total cost for same day patients who had a recurrence was $1,362 and $1,611 for all 
patients (i.e. same day, overnight or multi-stay) 

 

Incidence Colorectal Cancer 

The incidence of bowel cancer in the Australian population aged <80 years was 10,124 in 2005 6 and 
11,102 in 2007. 7 This cost analysis was based on the 2007 population data with 11,202 people newly 
diagnosed with colorectal cancer. 

The distribution of patients by Dukes�’ staging was estimated using the proportions provided by 
Bishop and co-workers (2008) 8 see table below. Approximately 1% of patients in each Dukes�’ group 
were likely to have a total colectomy and would not undergo surveillance. These patients were 
excluded from the analysis. A further 30% of patients with Dukes�’ Stage C and all patients with 
Dukes�’ stage D who would be likely to have advanced cancer and not undergo surveillance were also 
excluded from the analysis. Therefore 7,700 patients would be eligible for colonoscopy surveillance. 

Table 1. Distribution of bowel cancer stages at diagnosis and surveillance colonoscopy

Dukes�’ stage Proportion
Pts

Total Pts# Pts total
colectomy
(1%)

Pts not having
colectomy

Pts eligible for 1y
colonoscopy

A 0.0910 1010 10 1000 1000

B 0.2680 2975 30 2945 2945

C 0.4880 5418 54 5364 3755*

D 0.1540 1710

TOTAL 7700
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Pts patients; # calculated based on AIHW incidence in persons <80 years with bowel cancer; * 70% of patients
with Dukes�’ Stage C without advanced disease

The distribution of colonoscopies with high risk adenoma(s), low risk adenoma(s) and normal results 
over the 14 year surveillance period were largely based on the published literature that was used as 
the evidence base for the recommendations in Chapter 3. 

 

Incidence and Distribution of CRC Patients using New Guidelines 

The cohort of 7,700 patients who had resection for colorectal cancer would be eligible for an initial 
surveillance colonoscopy at one year followed by five yearly surveillance if they had a low risk 
adenomas or normal colonoscopies or three yearly surveillance if they had a high risk adenoma. The 
distribution of patients and colonoscopies in each category (Figure 1a) was based on the following: 

A. At the one year surveillance colonoscopy post CRC resection the estimated number of 
patients diagnosed with high risk adenomas was 316 based on a weighted mean of 4.1% of 
patients. 9-12 These patients would then have another colonoscopy in a year. 

B. Using a cancer recurrence rate of up to 15% 13-18 it was assumed that 10% of patients (N=770) 
had a recurrent cancer (local or metastatic) at one year (B1) and a further 5% (N=331) by five 
years (B2).  These patients would no longer be eligible for surveillance colonoscopy. 

C. The remaining 6614 patients were assumed to have low risk adenomas or normal 
colonoscopies at one year (i.e. 7700- [A+B] or 7700 - [316 +770]). These patients would then 
have surveillance colonoscopy five yearly unless they had a subsequent diagnosis of high risk 
adenoma. 

D. It was assumed that the rate of high risk adenomas was a 1% per year 10 therefore of the 316 
patients with high risk adenomas at one year (A), a further 3% would be diagnosed with high 
risk adenoma at the next surveillance colonoscopy (4 years post resection) i.e. 9 patients. As 
this number was small it was assumed that all patients would have had low risk adenomas or 
normal colonoscopies and would undergo five yearly surveillance colonoscopies thereafter. 

E. Of the 316 patients who had high risk adenoma detected at the one year surveillance, the 
remaining 307 patients had low risk adenomas or normal colonoscopies at 4 years. These 
patients would then have five yearly surveillance colonoscopy. 

F. At the five year surveillance colonoscopy it was assumed that 2.3% 11 of the 6614 patients 
with normal or low risk adenomas at one year would subsequently be diagnosed with high 
risk adenomas i.e. 152 patients. These patients would then have a surveillance colonoscopy at 
three years and then five yearly. 

G. At the five year surveillance colonoscopy 6131 had low risk adenomas or normal 
colonoscopies and continued to have five yearly surveillance colonoscopy (i.e. 6614 - 
[B2+F])  

Assuming total compliance with the proposed guidelines for both physicians and patients a total of 
21,700 colonoscopies would be performed over 14 years for patients diagnosed with CRC who had a 
curative resection and were eligible for a one year surveillance colonoscopy (Table 1a). 



Table 1a: Colonoscopies in Post CRC resection Patients eligible for 1 year surveillance colonoscopy

Time (years) post
CRC Resection

Total colonoscopies Colonoscopies with
recurrent cancer or high 
risk adenoma

Colonoscopies with low
risk adenoma or normal
colonoscopy

1 7700 1086 6614

2 316 9 307

3

4

5 9 9

6 6614 483 6131

7 307 307

8

9 152 152

10 6140 6140

11

12 307 307

13

14 152 152

Total colonoscopies 21697 1578 20119

Assuming that 30.2% of colonoscopies were performed in the public sector and 69.8% in the private 
sector and using $865.32 for the costs for a same day procedure in the public sector and $1,365 in the 
private sector for low risk adenoma(s) or normal colonoscopy. For patients with recurrent cancer or 
high risk adenoma the cost used for the public sector was $1,140.22 for a same day admission and 
$1,365 in the private sector. A further $10 was added to the procedure costs for the bowel preparation 
and cleansing. 

 For the 1,578 colonoscopies where patients were diagnosed with recurrent cancer or high risk 
adenoma it was assumed that 477 would be performed in the public sector at a rate of 
$1,150.22 per procedure and 1,101 in the private sector at a rate of $1,375 per procedure 
giving a total cost for these colonoscopies of $$2,062,630.

 For the 20,119 colonoscopies where patients were diagnosed with low risk adenomas or had 
normal colonoscopies it was assumed that 6,076 were performed in the public sector at a rate 
of $875.32 per procedure and 14,043 in the private sector at a rate of $1,375 per procedure. 
Therefore the cost for these colonoscopies was $$24,627,600. 

 If all the patients had a same day procedure and there were no complications the total cost for 
21,697 surveillance colonoscopies in a cohort of 7,700 patients over a period of 14 years 
would be $26,690,230. 

 The average cost of surveillance over 14 years per patient found to have high risk adenoma or 
recurrent cancer was $$16,914. 

 

Incidence and Distribution of CRC Patients using 2005 Guidelines 

Using the 2005 guidelines it was assumed that the total cohort of 7700 patients would have a 
surveillance colonoscopy at three years following cancer resection. The distribution of patients in 
each category (Figure 1b) was based on the following: 
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A. An estimated 547 patients were diagnosed with high risk adenomas at four years post 
resection based on a weighted mean of 7.1% of high risk adenomas at three years (i.e. 4.1% 
high risk adenoma rate at one year and further 1% per annum). 9-12 These patients would then 
have a surveillance colonoscopy in another four years. 

B. Using a cancer recurrence rate of 15%, 13-18 an estimated 1155 patients would have cancer 
recurrence at the four year surveillance colonoscopy.  These patients would no longer be 
eligible for surveillance. 

C. The remaining 5998 patients were assumed to have low risk adenomas or normal 
colonoscopies at four years (i.e. 7700- [A+B] or 7700 - [547 +1155]). These patients would 
then have a surveillance colonoscopy in four years. 

D. Of the 547 patients (A) with high risk adenomas at the four year colonoscopy it was assumed 
that a further 1% of patients would develop an high risk adenoma every year. 10 11 Therefore at 
the eight year surveillance colonoscopy 4% or 22 patients would be diagnosed with high risk 
adenoma(s). As this number was small it was assumed that all patients subsequently had low 
risk adenoma(s) or normal colonoscopies and thereafter had four yearly surveillance 
colonoscopy. 

E. Of the 547 patients (A) with high risk adenoma(s) at four years the remaining 525 patients 
had low risk adenomas or normal colonoscopies at eight years (i.e. A-D). These patients 
would then have four yearly surveillance colonoscopy. 

F. Of the 5998 patients (C) who had low risk adenomas or normal colonoscopy at four years a 
further 5% 10, 11 would subsequently be diagnosed with high risk adenomas at 8 years i.e. 300 
patients. These patients would have another surveillance colonoscopy in four years. 

G. At 8 years post CRC resection the remaining 5698 of the 5998 patients with normal or low 
risk adenomas at the four year surveillance colonoscopy would again have low risk 
adenoma(s) or a normal colonoscopy (C-F). These patients would continue to have four 
yearly colonoscopies. 

H. Of the 300 patients with high risk adenomas at 8 years a further 4% (n=12 patients) would 
have high risk adenomas at 12 years. As the numbers are small it was assumed that all 12 
patients would then have four yearly surveillance colonoscopy. 

I. The remaining 288 patients of the 300 patients with high risk adenomas at 8 years had normal 
or low risk adenomas at 12 years. These patients would then continue to have four yearly 
colonoscopies. 

Assuming total patient and physician compliance with the 2005 guidelines a total of 20,790 
colonoscopies would be performed over 14 years for a cohort of 7700 patients diagnosed with 
CRC who had a curative resection and had their first surveillance colonoscopy at four years post 
resection (Table 1b). 



Table 1b: Colonoscopies in Post CRC resection Patients eligible for 4 year surveillance colonoscopy

Time (years) post
CRC Resection

Total colonoscopies Colonoscopies in patients
with recurrent cancer or
high risk adenoma

Colonoscopies in
patients with low risk
adenoma or normal
colonoscopy

1

2

3

4 7700 1702 5998

5

6

7

8 6545 322 6223

9 14

10

11

12 6545 12 6533

13

14

Total colonoscopies 20790 2036 18754

The colonoscopy procedure costs were estimated using the costs described previously for patients in 
the public and private sectors (proposed guidelines) and a distribution of 30.2% of total colonoscopies 
in the public sector and 69.8% in the private sector. 

 For 2036 colonoscopies where a high risk adenoma or recurrent cancer was detected an 
estimated 615 were performed in the public sector at a rate of $1,150.22 per procedure and 
1,421 in the private sector at a rate of $1,375 per procedure at a total cost of $2,661,260 for 
these colonoscopies. 

 For the 18,754 colonoscopies where a low risk adenoma or normal colonoscopy was 
diagnosed an estimated 5,664 were performed in the public sector at a rate of $875.32 per 
procedure and 13,090 in the private sector at a rate of $1,375 per procedure. Therefore the 
cost for these colonoscopies was $22,956,562. 

 If all patients had a same day procedure and no complications the total cost for surveillance 
colonoscopy over a period of 14 years would be $25,617,823.  

 The average cost of surveillance over 14 years for each patient found to have high risk 
adenoma or recurrent cancer was $12,582. 

 

COSTS EFFECTIVENESS 

The estimated cost of surveillance colonoscopy for CRC follow up with the proposed guidelines 
which include a one year post resection colonoscopy is $26,690,230 (2010 Aus $) for a cohort of 
7700 patients followed over a period of 14 years and $25,617,823 using the 2005 guidelines for the 
same period (see table below).  
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Table 1c: Summary of Colonoscopies and Costs for 7700 pts over 14 years

Colonoscopies Total cost for
program

Total Recurrent
cancer or high
risk
adenoma(s)

High risk
adenoma(s)
(% total)

Low risk
adenoma(s) or
normal
colonoscopies (%
total)

Proposed Guideline
(1 year post CRC
resection)

21697 1578 477 (1.5% ) 20119 (93% ) $26,690,230

2005 Guideline (3
years post CRC
resection)

20790 2036 881 (2.3% ) 18754 (91% ) $25,617,823

Increments* 907 458 404 1365 $1,476,806

Incremental cost per
additional outcome
#

$1,182 $2,342 $2,654 $786

* Increments estimated by subtracting 2005 guidelines from proposed guidelines; # Incremental cost per
additional outcome estimated by dividing the increment (total cost for program) by the respective
increment

Incremental costs with the proposed surveillance colonoscopy guidelines for patients who have had 
resection of colorectal cancer: Additional $2,342 per high risk adenoma or recurrent cancer avoided 
or additional $2,654 per high risk adenoma avoided and $786 per low risk adenoma(s) or normal 
colonoscopy detected.  



Figure 1a: Summary of Post CRC Resection Patients Requiring Colonoscopy Surveillance based on New Guidelines

Pts <80years with CRC
N=11,102 pts

Colonoscopy at 1 year
post resection (T=1)

N=7700 pts

Pts advanced cancer/total
colectomy (i.e. Stage D,
30% Stage C) N=3402 pts

No surveillance

A. High risk adenoma 4.1%
or N=316: next

colonoscopy at 3 years

B1. Recurrent cancer (local
or metastatic) 10% or
N=770 pts: No further

surveillance

C. N=6614 pts Normal/low
risk adenoma(s): next
colonoscopy at 5 years

D. High risk adenoma 1%
or N=9 pts: next

colonoscopy at 3 year

E. N=307 pts Normal/low
risk adenoma: go to 5
yearly surveillance

colonoscopy

N=9pts: go to 5 yearly
surveillance colonoscopy

F. High risk Adenoma(s)
2.3% or N=152 pts: next
colonoscopy at 3year

B2. Recurrent cancer (local
or metastatic) 5% or
N=331 pts. No further

surveillance

G. Normal/low risk
adenomas(s) N=6131 pts:
go to 5 yearly surveillance

colonoscopy

N=152 pts Normal/low risk
adenoma(s): go to 5 yearly
surveillance colonoscopy
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Pts <80years with CRC
N=11,102pts

Colonoscopy at 4 years post
CRC resection (T=4) N=7700

pts

Pts advanced cancer/total
colectomy (all Stage D, 30%

Stage C) N=3402 pts
No surveillance

A. Advanced adenoma(s)
6.1% or N=547 pts: next
colonoscopy in 4 years

B. Recurrent cancer (local or
metastatic) 15% or N=1155:
No further surveillance

C. N=5998 pts Normal/non
advanced adenoma(s): next

colonoscopy in 4 years

E. N=525 pts Normal/non
advanced adenoma: go to 4

yearly surveillance
colonoscopy

D. Advanced adenoma(s) 4%
N=22 pts: 4 yearly

colonoscopy

F. Advanced Adenoma(s) 5%
or N=300 pts: next

colonoscopy in 4 years

G. Normal/non advanced
adenoma(s) N=5698: go to 4

yearly surveillance
colonoscopy

H. Advanced Adenoma(s) 4%
or N=12 pts: next

colonoscopy in 3 years then
4 yearly surveillance

I. Normal/non advanced
adenoma(s) N=288 pts: go to
4 yearly surveillance
colonoscopy
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Figure 1b: Summary of Post CRC Resection Patients Requiring Surveillance based on 2005 Guidelines



2. ADENOMAS 

Surveillance scenario comparisons 

The analyses undertaken for patients diagnosed with adenomas compared the surveillance strategy 
recommended in the 2005 Guidelines for the Prevention, Early Detection and Management of Colorectal 
Cancer5 with one potential new surveillance strategy: 

 Option A (2005 guidelines) 

o High risk adenomas - three yearly surveillance; low risk adenomas - five yearly 
surveillance  

o Subsequent normal colonoscopies (no neoplasia) - 5 year surveillance 

 Option B:  

o High risk adenomas �– three yearly surveillance; low risk adenomas - five year 
surveillance 

o Subsequent normal colonoscopies (no neoplasia) - 10 year surveillance 
 
Colonoscopy Costs  
Public Patients 
The estimated reimbursement for a same day colonoscopy procedure in patients with past history of 
polyps or adenoma(s) and no recurrence is $865.32: 

 DRG: Z40Z Endoscopy with Diagnoses of other contacts with Health Services  
 ACHI Principle Procedure: 32090 fibreoptic colonoscopy to caecum  
 ICD-10-AM Principle Diagnosis: Z090 Follow-up examination after surgery for other conditions  

The estimated reimbursement for a same day colonoscopy procedure in patients with a past history polyps 
or adenoma(s with recurrence is $1,140.22: 

 DRG: G48C Colonoscopy Same day  
 ACHI Principle Procedure: 32093 fibreoptic colonoscopy to caecum with polypectomy 
 ICD-10-AM Principle Diagnosis: D010 Carcinoma in situ of colon OR K6358 Other polyp of colon 

Private Sector 
The average total costs for same day patients with past history of polyps or adenoma(s) who have not had 
a recurrence was $1,367 and $1,379 for all patients (i.e. same day, overnight or multistay admissions) 
The average total costs for same day patients with past history of polyps or adenoma(s) who have had a 
recurrence was $1,685 and $1,718 for all patients (i.e. same day, overnight or multistay admissions) 
 

Incidence and distribution of high risk and low risk adenomas 

Baseline distribution of high risk and low risk adenomas 

Using a health service perspective costs were estimated for 13 years of follow-up after removal of 
adenoma(s). All analyses were based on the incidence and distribution of high risk and low risk adenomas 
that would be expected from a full initial national roll-out of the National Bowel Cancer Screening 
Program (NBCSP).  

The following assumptions were made in these estimations, with eligible population estimates based on 
June 2010 demographic statistics from the Australian Bureau of Statistics. The rate of participation in the 
screening program and the distribution of cancer, high risk adenoma and low risk adenoma amongst 
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people with positive FOBT results undergoing colonoscopy were based on the results of the phase 1 
evaluation of the Queensland Bowel Cancer Screening Program. 19 The rate of positive FOBT results (7%) 
was based on results of the Queensland Bowel Cancer Screening Program reported by the AIHW. 20 

 Full national roll out of the NBCSP for people aged 55-74 years 

o 5,628,882 people eligible for screening  

 45.5% of eligible people participate in the NBCSP 

o 2,555,512 people screened  

 7% of people undergoing screening will return a positive FOBT result  

o 178,886 people return a positive FOBT 

 100% of people with a positive FOBT undergo a baseline colonoscopy  

o 178,886 people undergoing colonoscopy 

 Of the 178,886 people undergoing baseline colonoscopy: 

o 5.0% of people will have colorectal cancer detected (8,944) 

o 18.9% of people undergoing colonoscopies will have an high risk adenoma detected 
(33,809)  

o 33.4% of people undergoing colonoscopies will have low risk adenoma detected (59,748) 

o 93,557 people will have an adenoma detected 

 Patients having high risk adenomas were defined as those with 2 adenomas, or with adenomas 
10 mm or with villous/tubulovillous histology or with high grade dysplasia 

 Patients having low risk adenomas were defined as those with 1- 2 small (<10mm), tubular 
adenomas.  

 Patients with no neoplasia (normal colonoscopy) were those with no adenomatous polyps 

For the purposes of this analysis, the total number of people with adenomas detected was rounded to 
100,000 (i.e. high risk adenomas and low risk adenomas).  

The distribution of colonoscopies with high risk adenoma(s), low risk adenoma(s) and normal results over 
the 13 year surveillance period were based on the published literature used as the evidence base for the 
recommendations in Chapter 2. 

Incidence of high risk adenomas at three year surveillance following high risk adenomas at baseline 
colonoscopy 

The estimated percentage of patients with high risk adenoma at the baseline colonoscopy who were found 
to have an high risk adenoma at the three year surveillance colonoscopy was based on a weighted mean of 
11.1% from four studies that stratified adenoma findings at three year surveillance by the baseline 
findings. 21-25 

Incidence of high risk adenomas at five year surveillance following low risk adenomas at baseline 
colonoscopy 

The estimated percentage of patients with low risk adenoma at the baseline colonoscopy who had high 
risk adenoma at the five year surveillance colonoscopy was 2.4% based on Chung et al. 2011.26 



Incidence of high risk adenomas at six year surveillance following high risk adenomas at three year 
surveillance colonoscopy 

The estimated percentage of patients with high risk adenoma at three year surveillance colonoscopy who 
had high risk adenoma at the six year surveillance colonoscopy was 18.2% based on Robertson and co-
workers 25 where 8 of 44 (18.2%) patients with high risk findings at the second surveillance examination 
(mean 37.4 months from baseline) had high risk findings at the third surveillance examination (mean 39.5 
months between 2nd and 3rd surveillance examination). All of the 44 patients in the high risk finding 
stratum at the second surveillance examination also had high risk findings at the baseline examination. 

Incidence of high risk adenomas beyond six years surveillance following high risk adenomas at 6 and 
three year surveillance and baseline colonoscopy 

There were no studies with follow-up beyond six years that estimated the percentage of patients with high 
risk adenoma stratified by previous surveillance findings. Therefore it was assumed that 18.2% of patients 
undergoing three yearly surveillance for high risk adenomas would have high risk adenomas detected at 
subsequent surveillance colonoscopies. 25 

For all other surveillance intervals, the numbers of patients with high risk adenomas was calculated using 
results from Chung et al 2011 26. 

 For percentages of high risk adenomas detected after 5 years in patients with low risk adenoma or 
normal colonoscopy at the previous colonoscopy, we used an average percentage of 2.2% 
calculated from the 5 year percentages of high risk adenomas occurring in patients with normal 
colonoscopy at baseline and low risk adenomas at baseline (2.0% and 2.4% , respectively). 

 To distinguish between colonoscopies that detected low risk adenomas and those with normal 
results for the Option b analysis, the results from Chung et al 2011 26 were used (further details in 
section 2.2). 

Due to the lack of data for longer term follow-up, we have extrapolated data on incidence of adenomas at 
5 26and 6 25 years to later periods. Accordingly, this is likely to overestimate the incidence of high and low 
risk adenomas at these periods. 

Incidence and distribution of adenomas detected at follow-up surveillance 

2.1: Option A (2005 Guidelines) 

It was assumed that the total cohort of 100,000 patients with adenomas detected at baseline colonoscopy 
would undergo surveillance colonoscopy the following intervals: 

 Patients with high risk adenoma �– surveillance colonoscopy at three yearly intervals 

 Patients with low risk adenoma �– surveillance colonoscopy at five yearly intervals  

 Patients with subsequent low risk/normal colonoscopies �– surveillance colonoscopy at five year 
intervals. 

Figures 2.1a and 2.1b show the distribution of patients in each category. The cohort of patients in each 
category of patients (Figure 2.1a) was based on the following: 

 
A. Total number of people with adenomas at baseline colonoscopy estimated from a full national roll out of

the Bowel Cancer Screening Program for people aged 55 74 years (100,000)
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B. Total number of people with high risk adenomas at baseline colonoscopy (36,000)
C. (36,000 (B) x 11.1% =3,996): 2007: 11.1% incidence rate for high risk adenomas at 3 year surveillance

based on weighted mean from 4 studies 23 26

D. (36,000(B) �– 3,996(C) = 32,004(D)): low risk adenoma or normal results
E. (3,996 (C) x 18.2% =727): based on 18.2 % incidence rate 25 for high risk adenomas at 6 year surveillance
F. (3,996 (C) �– 727(H) = 3,269 (F)): low risk adenoma or normal results
G. (32,004 (D) x 2.2%= 704(G)): The number of people with high risk adenomas at 8 year surveillance was

based on an average percentage of 2.2% calculated from the 5 year percentages of high risk adenomas
occurring in patients with normal colonoscopy at baseline and low risk adenomas at baseline (2.0% and
2.4% , respectively 26:

H. (32,004 (D) �– 704(G) = 31,300 (H)): low risk adenoma or normal results
I. (727 (E) x 18.2% = 132 (I): based on 18.2 % incidence rate for high risk adenomas at 9 year surveillance 25

J. (727 (E) �– 132 (I) = 595(J)): low risk adenoma or normal results
K. (3,269 (F) x 2.2%= 72(K): The number of people with high risk adenomas at 11 year surveillance was based

on an average percentage of 2.2% calculated from the 5 year percentages of high risk adenomas occurring
in patients with normal colonoscopy at baseline and low risk adenomas at baseline (2.0% and 2.4% ,
respectively 26:

L. (3,269 (F) �– 72(K) = 3,197 (L)): low risk adenoma or normal results
M. (704(G) x 10.0% = 70 (M)): The number of people with high risk adenomas at 11 year surveillance was

based on a three year incidence rate of 10.0% for high risk adenomas in patients with high risk at baseline
26:

N. (704(G) �– 70 (M) = 634 (N): low risk adenoma or normal results
O. (31,300 (H) x 2.2%= 689 (O): The number of people with high risk adenomas at 13 year surveillance was

based on an average percentage of 2.2% calculated from the 5 year percentages of high risk adenomas
occurring in patients with normal colonoscopy at baseline and low risk adenomas at baseline (2.0% and
2.4% , respectively 26

P. (31,300 (H) �– 689(O) = 30611 (P): low risk adenoma or normal results
Q. (132 (I) x 18.2% =24 (Q): based on 18.2 % incidence rate for high risk adenomas at 6 year surveillance 25
R. (132 (I) �– 24 (Q) = 108 (R): low risk adenoma or normal results



Figure 2.1a: Distribution of adenomas over 13 years amongst patients with high risk adenoma(s) at baseline according to Option A (2005 Guidelines)

A. People with
adenoma detected
at baseline N=
100,000

B. T=0
HR=36,000

C. T=3. HR
=3,996

E. T=6. HR =727

D. T=3 LR/N=
32,004

G. T=8. HR =
704

F. T=6. LR/N =
3,269

H. T=8. LR/N =
31,300

I. T=9 HR =132 J. T=9 LR/N
=595

M. T=11 HR =
70

N. T=11. LR/N =
634

Q. T=12 HR= 24

K. T=11. HR =72 L. T=11. LR/N =
3,197

R. T=12 LR/N=
108

O. T=13. HR =
689

P. T=13. LR/N =
30,611

HR = number of patients with advanced
adenoma
LR/NN = number of patients with non
advanced adenoma or no neoplasia
T=surveillance period (years)
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A. People with
adenoma detected at
baseline colonoscopy

n=100,000

B. T=0 LR=64000

C. T=5. HR =1,536

E. T=8. HR =154

D. T=5. LR/N = 62,464

G. T=10. HR = 1,499F. T=8. LR/N= 1,382 H. T=10. LR/N =
60,965

I. T=11 HR =15 M. T=13. HR =150 N. T=13. LR/N = 1,349K. T=13. HR = 30 L. T=13. LR/N= 1,352

LR = number of patients with low risk
adenoma
HR = number of patients with high
risk adenoma
LR/N = number of patients with low
risk adenoma or normal colonoscopy
neoplasia
T=surveillance period (years)

J. T=11 LR/N=139

Figure 2.1b: Distribution of adenomas over 13 years amongst patients with low risk adenoma(s) at baseline according to Option A (2005 Guidelines)



Figure 2.1b shows the distribution of patients in each category which were based on the following:

A. Total number of people with adenomas at baseline colonoscopy estimated from a full national roll
out of the Bowel Cancer Screening Program for people aged 55 74 years (100,000)

B. Total number of people with low risk adenomas at baseline colonoscopy (64,000)
C. (64,000 (B) x 2.4% =1,536): 2007: 2.4% incidence rate for high risk adenomas at 5 year surveillance

after low risk adenomas at baseline 26

D. (64,000 (B) �– 1,536 (C) = 62,464 (D): low risk adenoma or normal results
E. (1,536 (C) x 10.0% = 154 (E): The number of people with high risk adenomas at 8 year surveillance was

based on a three year incidence rate of 10.0% for high risk adenomas in patients with high risk at
baseline 26:

F. (1,536 (C) �– 154 (E) = 1382 (F)): low risk adenoma or normal results
G. (62,464 (D) x 2.2% = 1499 (G): The number of people with high risk adenomas at 10 year surveillance

was based on an average percentage of 2.2% calculated from the 5 year percentages of high risk
adenomas occurring in patients with normal colonoscopy at baseline and low risk adenomas at
baseline (2.0% and 2.4% , respectively 26:

H. (62,464 (D) �– 1499 (G) = 60,965 (H)): low risk adenoma or normal results
I. (154 (E) x 10.0% = 15): The number of people with high risk adenomas at 11 year surveillance was

based on a three year incidence rate of 10.0% for high risk adenomas in patients with high risk at
baseline 26:

J. (154 (E) �– 15(I) = 139 (J)): low risk adenoma or normal results
K. (1382 (F) x 2.2% = 30 (K): The number of people with high risk adenomas at 13 year surveillance was

based on an average percentage of 2.2% calculated from the 5 year percentages of high risk
adenomas occurring in patients with normal colonoscopy at baseline and low risk adenomas at
baseline (2.0% and 2.4% , respectively 26:

L. (1382 (F) �– 30 (K) = 1352 (L)): low risk adenoma or normal results
M. (1499 (G) x 10.0% = 150 (M)): The number of people with high risk adenomas at 13 year surveillance

was based on three year incidence rate of 10.0% for high risk adenomas in patients with high risk at
baseline 26:

N. (1499 (G) �– 150 (M) = 1349 (N)): low risk adenoma or normal results

Assuming total compliance with the new guidelines a total of 239167 surveillance colonoscopies would be
performed over 20 years for patients with adenoma detected at baseline colonoscopy. This includes:

 9,788 colonoscopies that detect high risk adenomas (combined results from Figure 2.1a and 2.1b)

o At 3 year surveillance �– 3,996 colonoscopies

o At 5 year surveillance �– 1,536 colonoscopies

o At 6 year surveillance �– 727 colonoscopies

o At 8 year surveillance �– 858 colonoscopies

o At 9 year surveillance �– 132 colonoscopies

o At 10 year surveillance �– 1499 colonoscopies

o At 11 year surveillance �– 157 colonoscopies

o At 12 year surveillance �– 24 colonoscopies

o At 13 year surveillance �– 869 colonoscopies

 382,696 colonoscopies that detect low risk adenomas or no neoplasia (combined results from Figure
2.1a and 2.1b)

o At 3 year surveillance �– 32,004 colonoscopies

o At 5 year surveillance �– 62,464 colonoscopies

o At 6 year surveillance �– 3,269 colonoscopies

Appendices 128



129  Clinical Practice Guidelines for Surveillance Colonoscopy - in adenoma follow-up, following curative resection of 
colorectal cancer, and for cancer surveillance in inflammatory bowel disease 

o At 8 year surveillance �– 32,682 colonoscopies

o At 9 year surveillance �– 595 colonoscopies

o At 10 year surveillance �– 60965 colonoscopies

o At 11 year surveillance �– 3970 colonoscopies

o At 12 year surveillance �– 108 colonoscopies

o At 13 year surveillance �– 33,312 colonoscopies

Assuming that 30.2% of colonoscopies were performed in the public sector and 69.8% in the private 
sector and using $865.32 for the costs for a same day colonoscopy reporting low risk adenoma(s) or 
normal colonoscopy in the public sector and $1,367 in the private sector. For patients who had an 
high risk adenoma the cost for the colonoscopy in the public sector was $1,140.22 for a same day 
admission and $1,685 in the private sector. A further $10 was added to the cost of each procedure to 
account for the cost of the bowel preparation and cleansing. 

 Of the 9,788 colonoscopies that detected high risk adenomas, 2,956 were performed in the 
public sector at a cost of $1,150.22 per procedure and 6,832 in the private sector at a cost of 
$1,695 per procedure. The total cost for colonoscopies detecting a high risk adenoma was $ 
$14,980,290 

 Of the 229,369 colonoscopies that detected low risk adenomas or normal colonoscopies, 
69,269 were performed in the public sector at a cost of $875.32 per procedure and 160,100 
were performed in the private sector at a cost of $1,377 per procedure. The total cost of these 
colonoscopies was $281090241. 

 For a patient cohort of 100,000 patients with adenoma detected at the baseline colonoscopy, 
the total cost of surveillance over 13 years of follow-up would be $296,070,531 if all patients 
had a same day procedure and no complications.  

 A total of 239,167 colonoscopies were performed for $296,070,531 and high risk adenomas 
were detected in 9,788 patients 

Using a complication rate of 0.1%, in this cohort of patients over 13 years there would be 239 
colonoscopies that resulted in perforation or other major complications. The cost of a complication 
varies from $1700 for a same day discharge to $14,911.55 for a multi stay hospitalisation. Therefore 
the additional costs for complications from colonoscopies could range from $406,300 to $3,563,860. 
 

2.2 Proposed New guidelines – Option B 

It was assumed that the total cohort of 100,000 patients with adenomas detected at baseline 
colonoscopy would undergo surveillance colonoscopy according to the following intervals: 

 Patients with high risk adenoma �– surveillance colonoscopy at three year intervals. 

 Patients with low risk adenoma�– surveillance colonoscopy at five year intervals. 

Patients who subsequently had normal colonoscopies would undergo surveillance at 10 year intervals. 

Figures 2.2a and 2.2b show the distribution of patients in each category. The cohort of patients in each 
category of patients (Figure 2.2a) was based on the following: 

A. Total number of people with adenomas at baseline colonoscopy estimated from a full national
roll out of the Bowel Cancer Screening Program for people aged 55 74 years (100,000)

B. Total number of people with high risk adenomas at baseline colonoscopy (36,000)
C. (36,000 (B) x 11.1% =3,996): 2007: 11.1% incidence rate for high risk adenomas at 3 year

surveillance based on weighted mean from 4 studies 23 26

D. [36,000(B) �– (3,996(C) + 9720 (E))= 22,284(D)]: normal colonoscopy results
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E. (36,000 (B) x 27% =9720 (E)): low risk adenoma based on Chung et al 2011 26

F. (3,996 (C) x 18.2% =727(F)): based on 18.2 % incidence rate 25 for high risk adenomas at 6 year
surveillance

G. [3,996 (C) �–(727 (F) +1079 (H) )= 2190 (G)] : normal colonoscopy results
H. (3,996 (C) x 27% =1079(H)): low risk adenoma based on Chung et al 2011 26

I. (22,284 (D) x 2.0% = 446 (I): high risk adenoma based on 2.0 % incidence rate for people with
normal baseline colonoscopy 26

J. (22,284 (D) x 71.3% = 15888 (J): normal colonoscopy results based on Chung et al 2011 26

K. (22,284 (D) x 26.7% = 5950 (K):low risk colonoscopy results based on Chung et al 2011 26

L. (9720 (E) x 2.4% (L) = 233 (L)): The number of people with high risk adenomas at 8 year
surveillance based on 5 year cumulative incidence rate for high risk adenoma of 2.4% for people
with low risk adenomas at baseline colonoscopy) 26.

M. [9720 (E) �– (233 (G) + 4209 (N)] = 5278 (M):
N. (9720 (E) x 43.4% = 4209 (N)): low risk adenoma based on Chung et al 2011 26

O. (727 (F) x 18.2% = 132 (O)): based on 18.2 % incidence rate 25 for high risk adenomas at 6 year
surveillance

P. [727 (F) �– (196 (Q) + 132 (O))] = 399 (P)): normal colonoscopy results
Q. (727 (F) x 27% =196 (Q): low risk adenoma based on Chung et al 2011 26

R. (1079 (H) x2.4% = 26 (R)): The number of people with high risk adenomas at 11 year
surveillance based on 5 year cumulative incidence rate for high risk adenoma of 2.4% for people
with low risk adenomas at baseline colonoscopy) 26.

S. [1079 (H) �– (468 (T) + 26 (R)] = 585 (S): normal colonoscopy results
T. (1079 (H) x 43.4% = 468 (T)): low risk adenoma based on Chung et al 2011 26

U. (233 (L) x 10.0% = 23 (U)): The number of people with high risk adenomas at 11 year
surveillance was based on a three year incidence rate of 10.0% for high risk adenomas in
patients with high risk at baseline 26:

V. [233 (L) �– (23 (U) + 63 (W)] = 149 (U): normal colonoscopy results
W. (233 (L) x 27% = 63 (W)): low risk adenoma based on Chung et al 2011 26

X. (4209 (N) x 2.4% = 101 (W)): The number of people with high risk adenomas at 13 year
surveillance based on 5 year cumulative incidence rate for high risk adenoma of 2.4% for people
with low risk adenomas at baseline colonoscopy) 26

Y. [4209 (N) �– (101 (X) + 1827 (Z)] = 2281 (Y): normal colonoscopy results
Z. (4209 (N) x 43.4% = 1827 (Z)): low risk adenoma based on Chung et al 2011 26

AA. (132 (O) x 18.2% = 24 (Aa)): based on 18.2 % incidence rate 25 for high risk adenomas at 12 year
surveillance

BB. [132 (O) �– (24 (Aa) + 36 (Cc))] = 72 (Bb); normal colonoscopy results
CC. (132 (O) x 27% =36 (Cc)): low risk adenoma based on Chung et al 2011 26

.



Figure 2.2a: Distribution of adenomas over 13 years amongst patients with high risk adenoma(s) at baseline according to proposed Guidelines Option B

A. Total
adenoma
at baseline
n=100,000

B. T=0. HR
= 36,000

C. T=3. HR
=3,996

F. T=6 HR
=727

E. T= 3 LR
= 9,720

L. T=8 HR
= 233H. T=6 LR

= 1,079

N. T=8 LR
=4,209

O. T=9 HR
=132

Q. T=9 LR
= 196

U. T=11
HR = 23

Aa. T=12
HR= 24

Cc. T=12
LR =36

R. T=11
HR=26

T. T=11 LR
=468

W. T=11
LR = 63

X. T=13
HR=101

Z. T=13 LR
1,827

HR = number of patients with high
risk adenoma
N/NN = number of patients with low
risk adenoma or no neoplasia
T=surveillance period (years)
CY = colonoscopy

G. T=6
Normal CY
= 2,190

M. T=8
Normal CY
=5278

Y. T=13
Normal CY
= 2281

V. T=11
Normal CY

= 149

P. T=9
Normal CY
= 399

S. T=11
Normal CY

= 585

Bb. T=12
Normal CY
= 72

D. T=3.
Normal CY
= 22,284

I. T = 13
HR = 446 K. T = 13

LR = 5950
J. T = 13
Normal CY
= 15,888
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A. Total
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Figure 2.2b: Distribution of adenomas over 13 years amongst patients with low risk adenoma(s) at baseline
according to proposed Guidelines Option B

The cohort of patients in each category of patients (Figure 2.2b) was based on the following: 
A. Total number of people with adenomas at baseline colonoscopy estimated from a full

national roll out of the Bowel Cancer Screening Program for people aged 55 74 years
(100,000)

B. Total number of people with low risk adenomas at baseline colonoscopy (64,000)
C. (64,000 (B) x 2.4%= 1,536 (C)): Number of people with high risk adenoma at 5 year

colonoscopy �– based on 5 year cumulative incidence rate for high risk adenoma of 2.4% for
people with low risk adenomas at baseline colonoscopy) 26.

D. (64,000 (B)x 54.2% = 34,688 (D)): normal colonoscopy results based on Chung et al 2011 26

E. (64,000 (B)x 43.4% = 27,776 (E)): low risk adenoma based on Chung et al 2011 26

F. (1,536 (C) x 10.0%= 154 (F)): The number of people with high risk adenomas at 8 year
surveillance was based on a three year incidence rate of 10.0% for high risk adenomas in
patients with high risk at baseline 26:

G. (1,536 (C) x 63%= 968 (G)): normal colonoscopy results based on Chung et al 2011 26

H. (1,536 (C) x 27%= 415 (H)): low risk adenoma based on Chung et al 2011 26

I. (27,776 (E) x 2.4%) =667 (I)): The number of people with high risk adenomas at 10 year
surveillance based on 5 year cumulative incidence rate for high risk adenoma of 2.4% for
people with low risk adenomas at baseline colonoscopy) 26.
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J. (27,776 (E) x 54.2% = 15,055 (J)): normal colonoscopy results based on Chung et al 2011 26

K. (27,776 (E) x 43.4% = 12054 (K)): low risk adenoma based on Chung et al 2011 26

L. (154 (F) x 10.0% = 15 (L)): The number of people with high risk adenomas at 11 year
surveillance was based on a three year incidence rate of 10.0% for high risk adenomas in
patients with high risk at baseline 26:

M. (154 (F) x 63% =97 (M)): normal colonoscopy results based on Chung et al 2011 26

N. (154 (F) x 27% =42 (N)): low risk adenoma based on Chung et al 2011 26

O. (415 (H) x 2.4% = 10 (O)): The number of people with high risk adenomas at 13 year
surveillance based on 5 year cumulative incidence rate for high risk adenoma of 2.4% for
people with low risk adenomas at baseline colonoscopy) 26.

P. (415 (H) x 54.2% = 225 (P)): normal colonoscopy results based on Chung et al 2011 26

Q. (415 (H) x 43.4% = 180 (Q)): low risk adenoma based on Chung et al 2011 26

R. (667 (I) x 10.0% = 67 (R)): The number of people with high risk adenomas at 11 year
surveillance was based on a three year incidence rate of 10.0% for high risk adenomas in
patients with high risk at baseline 26:

S. (667 (I) x 63% =420 (S)): normal colonoscopy results based on Chung et al 2011 26

T. (667 (I) x 27% = 180 (T)): low risk adenoma based on Chung et al 2011 26

Assuming total compliance with the new guidelines by physicians and patients a total of 
172,931 surveillance colonoscopies would be performed over 13 years for patients with 
adenoma detected at baseline colonoscopy. This includes: 

 8,157 colonoscopies that detect high risk adenomas (combined results from Part 1 and Part 2) 

o At 3 year surveillance �– 3,996 colonoscopies 

o At 5 year surveillance �– 1,536 colonoscopies 

o At 6 year surveillance �– 727 colonoscopies 

o At 8 year surveillance �– 387 colonoscopies 

o At 9 year surveillance �–  132 colonoscopies 

o At 10 years surveillance �– 667 colonoscopies 

o At 11 years surveillance �– 64 colonoscopies 

o At 12 years surveillance �– 24 colonoscopies 

o At 13 years surveillance �– 624 colonoscopies 

 164,774 colonoscopies that detect low risk adenomas or no neoplasia (combined results from 
Part 1 and Part 2) 

o At 3 year surveillance �– 32,004 colonoscopies 

o At 5 year surveillance �– 62,464 colonoscopies 

o At 6 year surveillance �– 3,269 colonoscopies 

o At 8 year surveillance �– 5,328 colonoscopies 

o At 9 year surveillance �– 595 colonoscopies 

o At 10 years surveillance �– 27,109 colonoscopies 

o At 11 years surveillance �– 1,404 colonoscopies 

o At 12 year surveillance �– 60 colonoscopies 

o At 13 year surveillance �– 26,951 colonoscopies 

It was assumed that 30.2% of colonoscopies were performed in the public sector and 69.8% in the 
private sector and the costs for a same day procedure were $865.32 in the public sector and $1,367 in 
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the private sector for a patient with a low risk adenoma(s) or normal colonoscopy. For patients with 
high risk adenoma the cost in the public sector was $1,140.22 for a same day admission and $1,685 in 
the private sector. A further $10 was added to the cost of each procedure to account for the cost of the 
bowel preparation. 

 Of the 8,157 colonoscopies that detected high risk adenomas, 2,463 were performed in the 
public sector at a cost of $1,150.22 per procedure and 5,694 were performed in the private 
sector at a cost of $ 1,695 per procedure. The total cost of colonoscopies that detected high 
risk adenoma(s) was $12,484,322. 

 Of the 164,774 colonoscopies that detected low risk adenomas or no neoplasia, 49,762 were 
performed in the public sector at a cost of $875.32 per procedure and 115,012 were 
performed in the private sector at a cost of $1,377 per procedure. The total cost for these 
colonoscopies was $201,929,198 

 For this patient cohort of 100,000 patients with adenoma detected at the baseline 
colonoscopy, the total cost of surveillance over 13 years of follow-up would be $214,413,520 
if all patients had a same day procedure and no complications. 

 Therefore 172,931 colonoscopies performed in 100,000 patients at a cost of $214,413,520 
would detect high risk adenoma(s) in 8,157 patients 

Using a complication rate of 0.1%, in this cohort of patients over 13 years there would be 173 
colonoscopies that may result in perforation or other major complications. The cost of a 
complication varies from $1700 for a same day discharge to $14,911.55 for where there is a 
multi-stay hospitalisation. Therefore the additional costs for complications from colonoscopies 
could range from $294,100 to $2,579,698. 

 

Option A (2005 Guidelines) vs Proposed New Guidelines Option B 

 Over a 13 year period, a higher proportion of  patients (4.7% of those patients tested in Option 
B vs. 4.1% of those patients tested under the 2005 Guidelines - Option A) with high risk 
adenoma would be detected by surveillance colonoscopies performed as per the new 
guidelines (option B) than would be detected from surveillance performed as per Option A 
(2005 guidelines) (see Table 7.5). 

 The cost per high risk adenoma detected over 13 years would be $26,286 with the new 
guidelines Option B compared to $30,217 with the Option A (2005 guidelines). 

 If Option B were adopted the cost of surveillance colonoscopies performed would be less than 
the current 2005 Guidelines (Option A).   



Table 7.5. Summary of Colonoscopies and Costs for 100,000 pts with adenomas over 13 years

Guideline Changes Costs of
Guideline
Changes

Calculations of Outcomes Calculations of Incremental Variables

Guideline
version

High risk
adenoma
strategy

Non high risk
adenoma /
normal
strategy

Total 13
year cost of
program

Total number
of
colonoscopie
s over 13
years

Total number
of patients with
high risk
adenoma
detected over
13 years

Percentage of
patients with
high risk
adenoma

Total patients
with normal
results or low
risk adenoma
detected over
13 years

Incremental
Costs

Incremental
detection of high risk
adenoma

($ millions) (n) (n) % ($) (n)

2005
Option A

3 yearly 5 yearly 296,070,531 239,167 9,798 4.1% 229,369 0

New
option B

3 yearly Low risk at 5
years; normal
colonoscopy
at 10 year

214,413,520 172,391 8,157 4.7% 164,774 81,657,011

1,641
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3. ULCERATIVE COLITIS 

Costs  

There are no previous Australian guidelines for surveillance in patients with ulcerative colitis (UC) 
therefore the economic evaluation is presented as the costs of surveillance for a cohort of UC patients 
over a period of 20 years as recommended in Chapter 4.  

 
Colonoscopy Costs 
Public Patients 
 The estimated reimbursement for a same day colonoscopy procedure in patients with a past history 
UC and no recurrence is $865.32 

 DRG: G48C Colonoscopy Same day  
 ACHI Principle Procedure: 32090 fibreoptic colonoscopy to caecum (ACHI Principle 

Procedure) 
 ICD-10-AM Principle Diagnosis: K519 Ulcerative colitis  

The estimated reimbursement for a same day colonoscopy procedure in patients with a past history 
UC and recurrence is $1,140.22 

 DRG: G48C Colonoscopy Same day  
 ACHI Principle Procedure: 32090 fibreoptic colonoscopy to caecum (ACHI Principle 

Procedure) 
 ICD-10-AM Principle Diagnosis: K519 Ulcerative colitis  

Private Sector 
The average total costs for same day patients with UC was $1,472 and $1,552 for all patients (i.e. 
same day, overnight or multi-stay) 

 

Incidence and Distribution of Patients with Ulcerative Colitis 

The incidence of ulcerative colitis (UC) in Australia was based on the recently reported incidence rate 
of 11.2 per 100,000. 27 The total Australian population in March 2010 was 22,473,489 (Australian 
Bureau of Statistics) and therefore the estimated number of new cases of UC used in the evaluation 
was 2,517.  

The distribution of patients in each category (Figure 3) was based on the following: 

 An estimated 53.8% of ulcerative colitis patients will have extensive disease 28 and the rest 
would have limited disease. Therefore from a population of 2517 patients with UC (A) a total 
of 1,354 patients (B) will have extensive UC at diagnosis and 1,163 limited UC (C). 

 The mean time from onset of inflammatory bowel disease to PSC is 9 years (range 1.3 to 23 
years). 29 Approximately 3% of patients with extensive UC will have PSC 30-33 i.e. 40 patients 
(D1). These patients will require yearly surveillance initiated when PSC is diagnosed. It was 
assumed that all patients with PSC were diagnosed at 8 years. 

 A further 3% of UC patients with extensive disease will have a positive family history of 
CRC 34 i.e. 40 patients (D2). These patients will also require yearly surveillance starting 
earlier than 8 years. 

 The remaining 1,507 patients (E1) with extensive disease will start surveillance at 8 years. 

 An estimated 20% of UC patients with limited disease or 233 patients (E2) will progress to 
extensive UC or inflammatory polyps or stricture 35-37 and will also require surveillance from 
8 years after diagnosis.  
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 The remaining 930 patients with limited disease (F) will follow the general population 
guidelines for colorectal cancer and are not considered further. 

 A total of UC 1,587 patients with extensive disease will start surveillance at 8 years (i.e. D + 
E1 +E2 or 80 + 1507 + 233) (G2). 

 During the 20 year period it was assumed that 20% of patients with extensive UC starting 
surveillance or 317 patients (G) will have surgery for cancer, dysplasia or active disease. 35 38 
The remaining 1,270 UC patients (H) will continue to have surveillance colonoscopy for the 
next 20 years 

 A further 33% of patients with extensive disease (n=419) (I) are considered high risk (i.e. 
inflammatory polyps, past localised dysplasia 39-41 and will require yearly surveillance. It was 
assumed that they were diagnosed and commenced surveillance 8 years from UC diagnosis. 

 It was assumed that the remaining 851 patients (J) with inactive disease would have 
surveillance colonoscopy every three years over the next 20 years even though a proportion of 
patients may go to five yearly surveillance if they have had 2 normal colonoscopies (proposed 
guidelines). These 851 patients would each have an average of 6 colonoscopies over 20 years 

As the cohort of patients with UC ages some patients develop low-grade dysplasia, high-grade 
dysplasia, or cancer; these have been considered in Figure 3. As there is a wide variability in rates of 
colorectal cancer mortality in UC patients with five year survival reported between 36% to 100% 42 43 
the evaluation did not adjust for mortality.  
 
The economic evaluation was based on 20 years of follow-up and assumed  

 All 851 patients with low risk (inactive disease) would continue to have three yearly 
surveillance colonoscopy during this period (see table 3.1).  

 All 419 high risk patients (PSC, positive family history, inflammatory polyps, strictures, 
past localised dysplasia) would have yearly surveillance that commenced from 8 years 
following UC diagnosis.  

 Patients who had surgery for cancer, dysplasia or active disease during the 20 year period 
were excluded. 

 30.2% of colonoscopies were performed in the public sector and 69.8% colonoscopies 
were performed in the private sector.  
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Table 3.1 Surveillance Colonoscopies in UC Patient Cohort with Extensive UC

Time (years) Patient Cohort Total Colonoscopies

Inactive UC High Risk UC

1 419 419

2 419 419

3 851 419 1270

4 419 419

5 419 419

6 851 419 1270

7 419 419

8 419 419

9 851 419 1270

10 419 419

11 419 419

12 851 419 1270

13 419 419

14 419 419

15 851 419 1270

16 419 419

17 419 419

18 851 419 1270

19 419 419

20 419 419

TOTAL 5106 8380 13486

T=0 baseline colonoscopy at 8 years from diagnosis of ulcerative colitis

Costs for procedure were based on $865.32 for a same day procedure in public sector and $1,472 in 
the private sector with a further $10 added for the cost of the bowel preparation and cleansing. 

 If all procedures were same day in patients with inactive UC there would be 1,542 
colonoscopies performed in the public sector at a rate of $875.32 and total cost of 
$1,349,754 and 3,564 colonoscopies in the private sector at a rate of $1,482 with a total 
cost of $5,281,830. Therefore assuming all 851 patients had three yearly surveillance the 
cost for this cohort would be $6,631,584 over the 20 years.  

 If all procedures were same day in the high risk UC patients there would be 
2531colonoscopies performed in the public sector at a rate of $875.32 and total cost of $ 
2,215,225 and 5849colonoscopies in the private sector at a rate of $1,482 with a total cost 
of $8,668,574. Therefore assuming all 419 high risk patients had yearly surveillance over 
20 years the cost for this cohort would be $10,883,799.  

 The total cost for 20 years of surveillance colonoscopy for a cohort of 2,517 patients 
diagnosed with ulcerative colitis 8 years earlier would be $17,515,383.  



Figure 3. Summary of Ulcerative Colitis Groups Requiring Surveillance Colonoscopy

A. 2517 pts
diagnosed with UC

B. Pts with
Extensive UC
(N=1354 pts)

C. Pts with Limited
UC (N=1163 pts)

D. 40 PSC pts (3%), 40
pts +ve family history

(3%) �– yearly
surveillance from

diagnosis

E. 1274 pts without
PSC or family history
start surveillance at 8

years

E2. 233 pts progress
to extensive UC,

inflammatory polyps
or stricture

F. 930 pts limited UC

G. Surgery
N=317 pts by 20

years

H. Intact Colon
N=1270 pts at 20

years

Positive family
history follow

general population
guidelines

Carcinoma/diffuse
dysplasia

Active Disease
I. 33% (419) pts at
high risk* yearly

surveillance

J. 67% (851) pts
without other risk
factors 3 yearly
surveillance

G2. 1587 pts without
PSC or family history
start surveillance at 8

years

* other high risk patients includes those with inflammatory polyps, stricture or past localised dysplasia
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