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inTroDucTion

Colorectal cancer (CRC) is one of the most common cancers in western countries.1, 2

It is the second leading cause of cancer-related deaths in the Netherlands amongst men 

and the third leading cause amongst women.3 CRC is preceded by premalignant lesions 

(adenomas and serrated polyps) that have a long dwell time, making it an ideal target for 

early detection.4 With the detection and removal of adenomas, a substantial reduction in 

the expected risk of CRC can be achieved.5, 6 Currently, conventional white-light colonoscopy 

is the standard endoscopic technique for the detection and removal of such premalignant 

lesions.

Because screening for and removal of colorectal lesions reduces the risk of developing can-

cer, many countries have established a screening program. In the Netherlands, a CRC screen-

ing program will start in 2013 with complete implementation in 2018. With the introduction 

of this screening programme, the estimated number of extra colonoscopies per year will be 

around 66,000 on top of the 191,000 colonoscopies that are generally performed.7

Even though colonoscopy is the best available method to detect and remove colorectal 

lesions, it is not infallible. Some premalignant lesions remain undetected which may result 

in interval cancers. Particularly in the right side of the colon, lesions seem more likely to be 

missed.8 Factors that contribute to this miss-rate are suboptimal examination (e.g. no cecal 

intubation, insufficient withdrawal time) and poor bowel preparation.9 Also, small or flat le-

sions may be missed simply due to their shape and form.

On top of adequate detection, accurate differentiation also results in a more efficient colo-

noscopy. During colonoscopy, more than 90% of detected lesions are small (6–9 mm) or di-

minutive (≤5 mm).10, 11 Currently, even small and diminutive lesions that have a very small risk 

of harbouring cancer are sent for histopathology to assess which of these is adenomatous.12, 13 

The number of adenomas is a good determinant of long-term risk of advanced neoplasia 

and allows an informed decision on future surveillance intervals.14,  15 Consequently, each 

endoscopist has to await the results of histopathology before the patient can be informed 

on their future surveillance interval. If small and diminutive lesions were to be accurately 

differentiated during colonoscopy, histopathological analysis could be dispensed and many 

patients could be informed about their surveillance interval on-site. Also, adenomatous le-

sions would be removed while other harmless lesions would remain in situ, reducing the risks 

associated with their removal.16

In the last decade, several advanced endoscopic imaging techniques have been introduced 

that could potentially overcome the abovementioned limitations of conventional white light 

colonoscopy. Research of this thesis is focussed on the assessment of their ability to improve 

detection and differentiation of colorectal lesions.
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ouTline of This Thesis

PART I: detection

To assess whether advanced imaging techniques significantly decrease the miss-rate of 

colorectal lesions compared with standard white light colonoscopy, several study designs 

can be used. In chapter 2 of this thesis several frequently used study designs and their re-

quired sample size are evaluated.

In chapter 3 and 4 the detection ability of an advanced imaging technique is evaluated in 

different patient populations. In chapter 3 the use of chromoendoscopy for the detection of 

dysplasia in the ileoanal pouch of patients with ulcerative colitis is discussed. In chapter 4 the 

advanced technique of endoscopic trimodal imaging (combining narrow-band imaging and 

autofluorescence imaging) is compared with the conventional technique in a non-academic 

setting.

PART II: differentiation

Previous studies in an academic setting have shown that the majority of small and diminutive 

lesions can be safely managed based on their endoscopic image alone, which would allow for 

the omission of histopathological analysis. If such a strategy were to be widely implemented, 

similar results would have to be achieved in a non-academic setting. In chapter 5 the ac-

curacy of endoscopists in a non-academic setting using this strategy of resect and discard is 

assessed.

Ideally, differentiating lesions would not be dependent on the experience of the endosco-

pist but rather performed in a standardized manner. WavSTAT® is an optical biopsy system that 

differentiates colorectal lesions and displays its results in a standardized manner through a 

green (non-adenomatous) or red (adenomatous) signal. In chapter 6 the accuracy of WavSTAT 

for differentiation of small colorectal lesions is studied and discussed.

Another advanced imaging technique is confocal laser endomicroscopy (CLE), a technique 

that provides images of the gastrointestinal epithelium at subcellular resolution compa-

rable to conventional histopathology. There are two different CLE systems available: the 

endoscope-based (eCLE) and the probe-based (pCLE) device. Chapter 7, 8 and 9 each discuss 

different aspects of confocal laser endomicroscopy. In chapter 7, the learning curve of eCLE is 

determined through the assessment of post-hoc images. In chapter 8 a new pCLE classifica-

tion is introduced, and both its interobserver agreement as well as its diagnostic accuracy 

are assessed. In chapter 9 we compare pCLE to other imaging techniques with regards to its 

feasibility and diagnostic accuracy.
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