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DISCUSSION AND FUTURE PERSPECTIVE

This thesis has focused on two topics: the use of advanced colonoscopic imaging 

techniques to improve quality of colonoscopy, and the detection, differentiation 

and management of dysplastic lesions in patients with longstanding IBD. As 

always, when performing research and learning from its results, more questions 

arise, sowing the seeds for future research projects. 

 
PART 1 Advances in colonoscopic imaging

For the prevention of colorectal cancer it is important that all premalignant lesions 

located in the colon are detected and completely removed during colonoscopy. 

High quality colonoscopy is dependent on the patient characteristics, the training 

and performance of the colonoscopist, as well as the endoscopic equipment. 

In recent years, it has become possible to assess the quality of colonoscopic 

practice by the use of quality indicators. Internationally, expert colonoscopists 

agree on the most important quality indicators, most based on scientific evidence. 

At present, these quality indicators are incorporated in an accreditation and 

auditing process, which started in 2014 for colonoscopists who participate in the 

Dutch Bowel Cancer Screening Program.

The Dutch Society for Gastroenterologists is currently working on an auditing 

and benchmarking program for all colonoscopists in the Netherlands. This makes 

it possible for colonoscopists to measure and benchmark their performance 

and thereby further improve their colonoscopic skills. In case audits show 

underperformance of colonoscopists, extra training can be provided to improve 

performance. 

The ideal colonoscopy technique should perfectly detect and identify all lesions 

that might progress to CRC. Before a technique, no matter how clinically impressive 

it is, can be considered as feasible for daily practice, it needs to be proven to be 

accurate, cost-effective, quick, and be acceptable for our patients.  

40156 Wanders, Linda.indd   194 10-05-16   12:50



195

 

Detection can be improved by improving resolution, by enhancing mucosal 

contrast, by highlighting abnormalities, as well as by enlarging the colonoscopic 

field of view for lesions located in sharp bends or behind folds in the colon. 

Several imaging techniques have been tested for enhancing mucosal contrast. 

So far, only pan-chromoendoscopy (CE) has been shown to increase adenoma 

detection significantly.

All other “virtual” chromoendoscopy techniques, such as NBI, iSCAN and FICE, 

have not consistently resulted in increased adenoma detection rates. However, 

the disadvantage of CE is that it is a time-consuming technique, which involves 

spraying a dye throughout the colon and sucking away superfluous dye, and if 

bowel preparation is not optimal the staining is patchy and blurs the view. An on-

going, international, randomized controlled trial is assessing the efficacy of capsules 

containing methylene blue dye, which is ingested during the bowel preparation, 

to improve adenoma detection rates. This technique would potentially eliminate 

the downside of the most time-consuming part of CE: spraying the dye and 

removing any superfluous dye. Results are eagerly awaited before this technique 

could be implemented in daily practice.

Over the past few years, high-definition equipment (HD) has replaced standard-

definition colonoscopes and processors, setting a new standard for endoscopy. 

Whereas CE has been proven to be superior to standard white-light endoscopy, 

it has not been shown to be superior to high-definition white light endoscopy. 

Therefore, it would be interesting to know whether HD would be of at least 

equal quality to CE. As HD is less time-consuming, it would be more efficient. 

The difficulty in carrying out such a study is the large number of colonoscopies 

required to proof this. 

Conventional colonoscopy captures an endoscopic view of approximately 170 

degrees, leaving blind spots where precursor lesions could be located. Wide-view 

colonoscopy aims to increase this field of view beyond 180 degrees. 

Third-eye-retroscope (TER) and full-spectrum endoscopy (FUSE) have been 

shown to improve detection of adenomas, but these studies unfortunately 

have methodological limitations limiting their value for daily practice. Several 
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developments are currently on-going which aim to make wide-view endoscopy 

more user-friendly. Another method to improve the field of view is pushing the 

colonic folds aside upon withdrawal of the colonoscope. Studies comparing 

cap-assisted to regular colonoscopy have not resulted in a significant increase in 

adenomas detection rate. 

Detection and differentiation need to go hand-in-hand in order to optimize 

colonoscopy. After visualizing the whole colon, a colonoscopist should be 

helped by a red-flag technique, which highlights pre-malignant lesions in a clear 

and easy way. Some of these red-flag techniques make use of an intravenous 

fluorescent agent, which make adenomas light up, whilst others make use 

of natural differences in mucosal blood flow and endogenous fluorophores.  

These red-flag techniques could be really useful to aid the colonoscopist in finding 

the correct lesions. Unfortunately, this distinction is not as binary as it could be,  

as seen in studies assessing the accuracy of autofluorescence imaging (AFI). 

Therefore a more detailed image of a lesion is needed to assess a lesion more 

accurately.

Several advanced imaging techniques make use of mucosal features to differentiate 

between non-dysplastic and dysplastic lesions. Examples of these features are 

microvasculature, pit-pattern or even features at a cellular level. Studies have 

shown that colonoscopists who are adequately trained in working with techniques 

that use these validated classification systems are able to differentiate accurately 

between dysplastic and non-dysplastic lesions. Although training contributes 

to better differentiation it is important to note that everything assessed by the 

human eye will retain a degree of subjectivity. Therefore, differentiation between 

non-dysplastic and dysplastic lesions could potentially be automated by a 

computerized pattern-recognition program, which would make use of a filter 

recognizing features of precursors. 

If colonoscopists could reliably perform in-vivo optical diagnosis of colorectal 

lesions with high confidence, lesions could be resected without sending them in for 

histopathology (the Resect & Discard strategy). This strategy could be timesaving 

as well as cost-effective, and the colonoscopist could provide the patient with a 

final result and surveillance recommendation directly after the procedure. 
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Optical diagnosis will never be 100% perfect. The current PIVI (Preservation 

and Incorporation of Valuable Endoscopic Innovations) guidelines on real-time 

endoscopic assessment of the histology of diminutive colorectal polyps, state 

that colorectal polyps <5 mm in size can be resected and discarded without 

histopathology when the negative predictive value (NPV) is >90%. Studies have 

shown that expert colonoscopists can meet this threshold. Ideally, to make 

colonoscopy more efficient, non-experts should also be able to meet this threshold. 

To put this into practice, non-expert colonoscopists should be adequately trained 

and audited to ensure safe optical diagnosis. 

 
PART II  Approach to dysplasia in IBD

Detection, differentiation and management of dysplasia in patients with 

longstanding inflammatory bowel diseases (IBD) appear to be even more 

challenging than in the average risk population. Adequate surveillance of patients 

with longstanding colitis is therefore key.

The risk of developing CRC in patients with IBD depends on several factors, 

such as the duration and the severity of the disease, the presence of primary 

sclerosing cholangitis (PSC) and/or strictures. Currently, the most commonly 

used risk-stratification model is the model published by Cairns and colleagues 

(figure 1). Patients with longstanding IBD are categorized in the three groups 

lower, intermediate and high-risk based on extent and severity of the disease, 

as well as the presence of concomitant PSC or a positive family history for CRC. 

Each risk group has a specified surveillance interval of yearly, 3-yearly and 5-yearly 

respectively. 

Studies are available, which show that the high-risk PSC group is potentially  

over-screened, causing enormous patient burden and making surveillance less 

efficient. These studies have calculated that prolonging surveillance for high-risk 

patients to a less than an annual frequency could make surveillance more efficient. 

Prolonging this surveillance would decrease patient burden, be better for capacity, 

and reduce costs. However, it would also increase the risk of interval cancers.  

Further research should focus on better risk stratification for the IBD population. 
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Cairns et al. 2010

Detection of dysplastic lesions in patients with IBD is more challenging than in the 

average risk population. This is partly because the mucosa of these patients is already 

scarred by colitis, and partly because the development of CRC in IBD patients can 

be preceded by IBD-associated dysplastic lesions, which are often more difficult 

to detect. Previously, the generally accepted technique for surveillance of patients 

with longstanding IBD was to take random four quadrant biopsies at every ten 

centimetres of the colon. However, the yield and clinical consequences of these 

random biopsies was marginal, whilst the labour-intensiveness, costs and burden 

for patients are significant. Studies have shown that CE detects significantly more 

dysplastic lesions than white light endoscopy while taking far fewer biopsies, 

therefore CE is nowadays the preferred surveillance technique. 

CE has several downsides too. In particular, it is also time-consuming, and therefore 

less cost-effective. Moreover, it actually makes the view more blurred when the 

colon is not entirely clean. Hopefully, virtual CE, such as NBI, iSCAN or FICE could 

replace CE in the near future, but this still needs to be proven. 

During IBD surveillance colonoscopy, several lesions can be encountered, which 

can be both non-dysplastic and dysplastic. The distinction between dysplastic 
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lesions is of utmost importance, and dysplasia could be either IBD-associated or 

sporadic. The presence of IBD-associated dysplasia is thought to be an indication of 

the presence of a general field defect, increasing the risk of metachronous and/or 

synchronous CRC throughout the entire colon.13 Differentiation between sporadic 

adenomas and IBD-associated dysplastic lesions is currently based on both 

endoscopic and histological characteristics. However, these diagnostic tools are 

still limited, which makes differentiation unreliable, even by expert colonoscopists. 

There are currently no clear endoscopic or histological markers for IBD-associated 

dysplasia. Our study showed that IBD-associated dysplasia seems to have more 

chromosomal instability than sporadic dysplasia. This information gives us more 

insight into the biology of these lesions, but does not yet contribute to their 

clinical management. Ideally, one would prefer to have a molecular biomarker 

to distinguish between sporadic and IBD-associated lesions. Further studies are 

needed to identify a suitable biomarker, which could be implemented as marker 

in blood or stool, or more specifically as fluorescence marker during colonoscopy.  

Due to the complexity of these IBD-associated dysplastic lesions, there are still 

gastroenterologists who advocate colectomy after a flat IBD-associated dysplastic 

lesion is found. Colectomy however carries a significant burden for the patient, and 

should therefore be prevented if possible. Accurate surveillance colonoscopy is 

therefore of utmost importance so that all pre-malignant lesions can be removed 

in time. For complete removal of dysplastic lesions, it is vital that the margins of 

the dysplastic lesion are well circumscribed. After endoscopic removal, the site of 

the resection should be tattoo-marked for subsequent follow-up colonoscopy in 

order to detect residual tissue or recurrence early enough.   

In conclusion, currently colonoscopy is the best but not optimal way to prevent 

colorectal cancer. For now, studies need to focus on optimizing the colonoscopy 

technique, but ideally at a future point colonoscopy will no longer be necessary.
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