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18 | Chapter 2

Haematuria, either macroscopic or microscopic, is one of the most frequent reasons for referral 
of a patient to the urologic department. Consequently, patients presenting with hematuria 
encompass a considerable proportion of the urologist’s workload. Nowadays, an increasing 
number of specialized one-stop haematuria clinics arise in urology departments, in order to 
rapidly detect the origin of the haematuria. Haematuria can occur anywhere in the urinary 
system and its causes may range from benign and self-limiting to malignant and potentially 
life-threatening disease. Therefore, it is commonly accepted that haematuria warrants a 
thorough examination. For evaluation of the lower urinary tract (i.e. urethra and bladder) 
urethrocystoscopy is the first choice, but the ideal mode of evaluation for the upper urinary 
tract (UUT) has not been established yet. In Chapter 3 we aim to clarify the role of CT-urography 
in the primary evaluation of patients presenting with haematuria. Therefore, we analysed in a 
prospective study the results of all patients presenting at our haematuria clinic during a 4 years 
period. At this clinic we used a risk factor based management algorithm as a tool for choosing 
the mode of additional UUT diagnostics. 
Obviously, from all malignancies causing haematuria, the most frequent pathological type is 
urothelial carcinoma (UC). The incidence of UC in the UUT is low and thus epidemiological as 
well as management data of these tumours are very sparse. This is also caused by the fact that 
in many countries figures for kidney and collecting system tumours are reported in a clustered 
way, without distinguishing renal cell carcinoma from UC. In Chapter 4 we present an overview 
of the epidemiology of surgically treated UUT-UC in the Netherlands and we look for trends in 
incidence and management strategies in an 11 years period. 
UC in the bladder, as opposed to UUT-UC, is very frequently diagnosed. One of the major challenges 
in the management of bladder cancer, as discussed in Chapter 1, is to improve the visualisation 
of bladder tumours and to obtain real-time pathological information. Optical diagnostics, i.e. 
advanced diagnostic tools with a working mechanism all based on the interaction of light with 
tissue, may fulfill this need. An overview of four relatively new optical diagnostics (Raman 
spectroscopy, Optical Coherence Tomography, Photodynamic diagnosis and Narrow Band 
Imaging) is provided in Chapter 5. Their working mechanisms, diagnostic value and potential 
application are discussed. One of these techniques, Optical Coherence Tomography (OCT), aims 
to provide real-time histopathological information. Most research on this technique has looked 
at qualitative analysis of the OCT image based on differences in greyscale level and structural 
appearance. Although initial results seem promising, this remains a subjective method. Since 
one of the main problems with the current gold standard (histopathology) is the fact that it is 
subjective and therefore has a high intra- and interobserver variability, we investigated whether 
the images obtained with OCT could also be analysed in a quantitative way. Therefore, in 
Chapter 6, we examined bladder tissue chips and biopsies obtained at TUR in an ex vivo setting 
with OCT. We analysed the images in a quantitative way by means of the attenuation coefficient 
and tested whether the attenuation coefficient could discriminate UC from normal urothelium 
and whether it could distinguish the different grades of UC. In Chapter 7 we explore another 
optical technique, Narrow Band Imaging (NBI) in an international prospective comparative study. 
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Because this technique aims to improve the visualisation of bladder tumours, we investigated 
its value on bladder tumour detection. Because of the promising results of this study, NBI is 
further investigated in Chapter 8. In that study we evaluated whether the improved bladder 
tumour detection with NBI cystoscopy also would have a positive impact on the early tumour 
recurrence rate. Therefore, the recurrence rates of all the patients that had undergone NBI-
assisted TUR were compared to the recurrence rates of a historical matched cohort of standard 
white light TUR patients. 
Based on the work described in this thesis and on the literature, a reflection on the current 
position of imaging and optical diagnostics for UC and an outlook to future perspectives is given 
in Chapter 9.




