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SUMMARY
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PART I  Advances in colonoscopic imaging 

Colonoscopy is the gold standard for the detection of colorectal cancer (CRC) and 

its precursor lesions, adenomas and serrated polyps. Nevertheless, multiple studies 

have demonstrated a significant miss-rate for precursor lesions and even cancers, 

and demonstrated the occurrence of interval cancers in the years directly after 

colonoscopy. This imperfect protection against colorectal cancer can be explained 

by multiple factors related both to the tumour biology (e.g. hereditary CRC), the 

patient (e.g. dolichocolon, diverticular disease, unsatisfactory bowel preparation), 

the colonoscopist and the colonoscopic equipment. 

Chapter 1 reviews the existing literature on quality indicators for colonoscopy 

and gives a comprehensive overview of the advanced colonoscopic techniques 

currently available. There are six established quality indicators available to assess 

the quality of colonoscopy, which are adenoma detection rate (ADR), quality of 

the bowel preparation (usually measured with the Boston Bowel Preparation 

score), cecal intubation rate (CIR), endoscope withdrawal time, degree of 

discomfort (Gloucester Comfort Scale), and complication rate. Also in this 

chapter a comprehensive overview of the use of advanced imaging techniques 

in detecting colorectal lesions is given. Advanced imaging techniques can be 

grouped under techniques which are improving the resolution and contrast of 

the mucosal image, namely high-definition colonoscopy (HD), chromoendoscopy 

(CE), digital CE (Narrow Band Imaging (NBI), image-enhanced endoscopy (iScan), 

Fujinon intelligent chromoendoscopy (FICE)), autofluorescence imaging (AFI), 

and techniques which are increasing the mucosal exposure, such as cap-assisted 

colonoscopy (CAC), EndoCuff colonoscopy, wide-view colonoscopy and Third-eye 

retroscope colonoscopy (TER). 

Chapter 2 is a meta-analysis on the diagnostic accuracy (sensitivity, specificity, and 

real-time negative predictive value (NPV)) for differentiation between neoplastic 

and non-neoplastic colonic lesions of narrow-band imaging (NBI), image-enhanced 

endoscopy (iScan), Fujinon intelligent chromoendoscopy (FICE), confocal laser 

endomicroscopy (CLE), and autofluorescence imaging (AFI). The results show that 

all endoscopic imaging techniques, apart from AFI, can be used by appropriately 

trained colonoscopists to try and make a reliable optical diagnosis for colonic 

lesions in daily practice. However, only experts using CLE can reach a real-time 
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NPV above 90%, which is the lower threshold for allowing optical diagnosis in daily 

practice, according to the PIVI statements.  

 
PART II  Approach to dysplasia in IBD

Patients with longstanding inflammatory bowel disease (IBD), i.e. ulcerative colitis 

or Crohn’s colitis, are at an increased risk of CRC. Therefore, guidelines advise that 

these patients should undergo frequent surveillance colonoscopies, aiming to 

detect and remove potential precursor lesions and prevent the occurrence of 

CRC. During these surveillance colonoscopies a variety of colonic lesions can be 

encountered and differentiation between dysplastic and non-dysplastic lesions 

is challenging. Especially distinction between IBD-related dysplastic lesions and 

sporadic adenomas is of importance, as the therapeutic option vary dramatically.  

In Chapter 3 we assessed the accuracy of eight expert colonoscopists and nine  

non-expert colonoscopists in differentiating dysplastic from non-dysplastic 

lesions and the inter-observer agreement, all in patients with longstanding 

IBD undergoing surveillance colonoscopies. An online questionnaire on 30 

cases was constructed, including a short medical history of the patient and an 

endoscopic image of a lesion that was detected during surveillance with pan-

chromoendoscopy (CE). This image-based study showed that neither expert, nor 

non-expert colonoscopists were able to reliably differentiate between dysplastic 

and non-dysplastic lesions. These results emphasize that all lesions encountered 

during IBD surveillance should be removed and sent for histopathology.  

Chapter 4 focused primarily on the number detected dysplastic lesions in 

patients with Crohns colitis, as well as the diagnostic accuracy of CE combined 

with integrated CLE (iCLE) in differentiating dysplastic from non-dysplastic lesions  

in these patients. iCLE makes use of a microscope incorporated in the tip  

of the colonoscope, providing high magnification images of gastrointestinal 

epithelium that closely resemble histopathological images. CE is used for 

detection of lesions, whilst iCLE is used for their differentiation. Regrettably, the 

study had to be stopped prematurely due to frequent technical failure of the 

iCLE system. At that time, 61 colonoscopies had been performed. No colorectal 

cancers were detected; 9.8% of the patients had one or more dysplastic lesion, all  
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low-grade. In this study iCLE did not show an additional value compared to CE alone 

in the detection and differentiation of lesions found during Crohn’s surveillance 

colonoscopy. We therefore concluded that iCLE had limited applicability in daily 

practice as a surveillance strategy.

In Chapter 5, we investigated DNA copy number alterations in IBD-associated 

dysplastic lesions and evaluated to what extent these alterations differ from 

sporadic adenomas. In total, the chromosomal profiles of 43 IBD-associated 

dysplastic lesions (30 dysplastic lesions and 13 cancers), 142 sporadic lesions  (35 

polypoid, 83 non-polypoid adenomas and 24 cancers) were analysed. The results of 

this study showed that IBD-associated dysplastic lesions harbour more DNA copy 

number alterations than sporadic adenomas and were more similar to the cancers. 

This erratic pattern indicates that IBD-associated dysplastic lesions have more 

genomic instability, and are potentially more advanced in terms of progression 

towards cancer. 

The final chapter of this thesis, Chapter 6 describes a meta-analysis investigating 

the risk of cancer after endoscopic resection of polypoid dysplastic lesions in 

patients with ulcerative colitis under surveillance. After endoscopic resection of 

polypoid dysplastic lesions, the pooled incidence of cancer was 5.3 cases (95% 

confidence interval, 2.7-10.1 cases) per 1000 years of patient follow-up. The pooled 

rate after resection of any dysplasia was 65 cases (95% confidence interval, 54-78 

cases) per 1000 patient years. These results show that patients with longstanding 

colitis that underwent resection of polypoid dysplastic lesions have a rather low 

risk of developing colorectal cancer later in life. However, because these patients 

have a ten times greater risk of developing any type of dysplasia, indicating that 

they should be kept under close endoscopic surveillance.

40156 Wanders, Linda.indd   190 10-05-16   12:50




