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Summary

Standard white light colonoscopy is still considered to be the gold standard for the detection 

and removal of colorectal lesions, despite its imperfect diagnostic accuracy and substantial 

miss-rate of lesions. Several endoscopic imaging techniques have been developed in an 

attempt to overcome these limitations. The purpose of this thesis was to research whether 

advanced imaging techniques indeed improve the diagnostic quality of colonoscopy. To do 

so, we assessed several techniques for their detection and differentiation quality.

PArT i; DeTecTion

In recent years many studies on the detection quality of endoscopic imaging techniques have 

been published, using a number of different study designs. As a consequence, their results 

are difficult to compare, despite their similar objectives. In chapter 2 the most frequently used 

study designs to assess the detection quality of an imaging technique are being compared 

through a series of simulations. The results of these simulations show that the cross-over 

study design with direct removal of lesions has greater power to identify differences in detec-

tion than the randomized parallel design. The main disadvantage of the latter design is the 

number of lesions at baseline in each arm that differ just by chance. In order to overcome 

this, sample size would have to be sufficiently large, up to 15 times larger when compared 

with the cross-over design. Another study design, the cross-over study design without direct 

removal, showed to have the greatest power but is limited by its impracticality.

In chapter 3 and 4 different imaging techniques are assessed for their detection quality 

in different populations. Chapter 3 evaluates the necessity of pouch surveillance in patients 

with ulcerative colitis and the additional value of chromoendoscopy to detect dysplasia in 

the pouch. The results of our study suggest that the risk of developing dysplasia in the pouch 

after proctocolectomy is limited. Also, there is no additional value of using chromoendoscopy 

for the detection of dysplasia in this group of patients.

In chapter 4 we assess the detection and differentiation quality of endoscopic trimodal 

imaging (ETMI), which is an advanced imaging technique combining high-resolution en-

doscopy, autofluorescence imaging and narrow-band imaging. Studies on ETMI that have 

been performed prior to ours, were all done by highly experienced endoscopists in expert 

centres. In order to assess whether similar results would be achieved in general practice, we 

conducted this study in six non-academic endoscopy centres in the Amsterdam region. Our 

results indicate that ETMI has no additional value in detection quality when compared with 

the standard technique of white light. Another important finding of this study was the overall 

high miss- rate of adenomas, being higher than any earlier study. Whether or not this can 
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be attributed to its general practice setting is unknown and remains to be determined in 

future studies. Lastly, the differentiation quality of ETMI showed to be better than white light, 

although insufficient to replace formal histopathology, with an accuracy of 75% at best.

PArT ii; DifferenTiATion

With an increasing number of colonoscopies being performed each year, the number of de-

tected small and diminutive lesions will increase concurrently. Even though such lesions have 

a very small risk of harbouring cancer, they are sent for histopathology to assess which of 

them is adenomatous since the number of adenomas is a good determinant of long-term risk 

of advanced neoplasia. Colonoscopy would become much more efficient and cost-effective 

if such lesions were to be differentiated in-vivo, dispensing of histopathological analysis. To 

assess whether this can be achieved in general practice we performed the DISCOUNT trial, 

which was executed amongst non-academic endoscopists and is discussed in chapter 5. The 

results of this trial illustrate that participating endoscopists felt they were able to differenti-

ate many lesions with high confidence, although corresponding accuracy was disappointing, 

ranging from 72% to 82%. Similarly, accuracy for the prediction of on-site recommended 

surveillance intervals was insufficient. Previous studies using similar imaging techniques 

amongst expert endoscopists have shown better results, which seems to suggest that 

increasing diagnostic accuracy can be achieved with progressing experience. Still, this trial 

illustrates that this strategy cannot yet be recommended in a non-academic setting.

Chapter 6 contains the results of the WavSTAT trial. The WavSTAT is an optical biopsy system 

that aides the endoscopist in differentiation of colorectal lesions. As differentiation with WAv-

STAT is performed in a computerized, standardized manner, its accuracy is not dependent 

on the experience of the endoscopist, making it an ideal tool for usage in general practice. 

We evaluated WavSTAT for its accuracy in small colorectal lesions, which showed to have a 

high sensitivity of 84% but a disappointing specificity of 59%. Even when the WavSTAT was 

combined with high-resolution endoscopic imaging, accuracy proved to be insufficient to 

replace histopathology.

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

which allows in vivo imaging of colorectal epithelium. There are two different CLE systems 

available: the endoscope-based (eCLE) and the probe-based (pCLE) device. One of the es-

sential elements for any new imaging technology to be implemented in daily practice is that 

its images can be interpreted easily and accurately. In chapter 7 we evaluate the learning 

curve and accuracy of eCLE, through the post-hoc assessment of eCLE images of colorectal 

lesions. The results of this study indicate that the learning curve is short as a high diagnostic 

accuracy was achieved by all 3 observers during the initial stage of the assessment, which 
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remained high thereafter. Also, intra- and interobserver agreement was substantial for all 3 

participating observers.

In chapter 8 we discuss a modified classification for pCLE. This classification was proposed 

to assess whether differentiation of colorectal lesions such as sessile serrated adenomas 

or active inflammation could be achieved. Even though there was moderate agreement 

amongst all 5 participating observers and accuracy with pCLE for predicting neoplasia was 

high when all observers agreed, differentiation of entities such as sessile serrated adenomas 

and acute inflammation proved to be disappointing.

If novel techniques are implemented in daily clinical practice, researchers should not 

only assess their accuracy but also their feasibility. In chapter 9 we evaluate the feasibility of 

pCLE for the differentiation of colorectal lesions. Our results show that pCLE accounted for a 

considerable increase in colonoscopy time while a substantial part of recorded pCLE videos 

displayed insufficient quality. Even if accuracy were to be very high, endoscopists should gain 

more experience in usage of the technique to overcome its practical limitations.


