
 

 

 University of Groningen

Urothelial Cell Carcinoma
Leliveld-Kors, Anna

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2014

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Leliveld-Kors, A. (2014). Urothelial Cell Carcinoma: Patterns of care and contemporary urography. [Thesis
fully internal (DIV), University of Groningen]. [S.n.].

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/841ff13f-95ba-418b-96bd-cbf540d68a07


Annemarie Leliveld

Urothelial Cell Carcinoma
Patterns of care and contemporary urography 



3

Urothelial Cell Carcinoma
Patterns of care and contemporary 

urography

Proefschrift

ter verkrijging van de graad van doctor aan de
Rijksuniversiteit Groningen

op gezag van de
rector magnificus prof. dr. E. Sterken

en volgens besluit van het College voor Promoties.

De openbare verdediging zal plaatsvinden op

woensdag 29 oktober om 14.30 uur

door 

Anna Maria Leliveld-Kors

geboren op 20 augustus 1970
te Groningen

 

Designed by: Machteld Kors

© 2014 - A. M. Leliveld-Kors, Groningen, The Netherlands

All rights reserved. No part of this publication may be 
reproduced, stored in a retrieval system, or transmitted, in any 
form of by any means, electronic, mechanical, photocopying, 
recording or otherwise without prior written permission of the 
author. 

ISBN: 978-90-367-7200-6



54

Promotores 
Prof. dr. I.J. de Jong
Prof. dr. G.H. de Bock

Beoordelingscommissie
Prof. dr. J.A. Gietema
Prof. dr. E. Buskens
Prof. dr. J.J.M.C.H. de la Rosette

Paranimfen
Drs. N. Kors
Drs. N.M. Kors 

        ‘Willen is kunnen’ 



76

Contents

Contents

Chapter 6 Opacification of the distal and mid ureter by 
retrograde urography is superior compared to CT-urography  
Submitted to J Endourology

103

Chapter 7 Early detection of upper urinary tract tumors 
using urography in patients with urothelial cell carcinoma 
Submitted to World J Urology 

117

Part III 
General discussion

Chapter 8
a. Summary
b. Samenvatting

133

Chapter 9 
General discussion and future perspectives

147

Part IV
Appendices

List of abbreviations
List of publications
List of contributing authors

168
170
172

Curriculum Vitae
Dankwoord

174
178

Contents

General introduction
Chapter 1  
Introduction, objective, aim and outline of the thesis

  9

Part I  
Urothelial cell carcinoma of the bladder - Pattern of care in 
relation to outcome

Chapter 2  
High risk bladder cancer: current management and survival
Int Braz J Urol Vol. 37 (2): 203-212, March - April, 2011 

29

Chapter 3
Treatment and outcome in muscle invasive bladder cancer: a 
population-based survey  
World J Urol Vol. 28:439–444, Aug 2010 
  

47

Chapter 4
Effects of age and comorbidity on treatment and survival of 
patients with muscle-invasive bladder cancer
Int J Cancer Vol. 135(4):905-912, Aug 2014

63

Part II  
Urothelial cell carcinoma of the upper urinary tract 
- The role of urography

Chapter 5 
History, development, and the current role of retrograde 
ureteropyelography in diagnosing upper urinary
tract tumors

83



98

A.M. Leliveld
E. Bastiaannet

B.H.J. Doornweerd
M. Schaapveld

I.J. de Jong

chapter 1
Introduction, objective, aim 

and outline of the thesis

General Introduction



1110

Chapter 1 

Chapter 1 

consequently the overall mortality rate of bladder cancer declined 
marginally. (Figure 1) [www.cijfersoverkanker.nl]
In Europe, bladder cancer mortality declined both for men and women in 
the years after 1992.4 These favorable trends largely reflect the changing 
tobacco smoking pattern throughout Europe but an increased standard of 
care may play a favorable role as well.5 

1.2 Upper Urinary Tract Tumor
UCC of the UUT accounts for 5% to 10% of all UCC. The estimated 
annual incidence of UUTT in Western countries is about two new cases 
per 100,000 inhabitants.6 In contrast to bladder cancer there is a slight 

increase in incidence of UCC of the upper tract in the Netherlands since 
1995 whereas at the same time there is a more prominent decrease in 
mortality rate in both men and women, although the absolute numbers 
are low. (Figure 2) In 2011 of the 2647 deceased of UCC 25 patients died 
from a UUTT. At the time of diagnosis of a low risk NMIBC there is an up 
to two percent risk on synchronous UUTT. This risk increases up to 7.5 % 
in trigonum located tumors. Patients with multiple and high risk tumors 
in the bladder have a three-fold higher risk of future UUTT than patients 
with a single bladder tumor.7,8 Likewise development of metachronous 
UUTT bladder cancer can arise after treated UUTT, particularly in the first 

General introduction, 
objective and outline 
of the thesis

Urothelial cell carcinoma
Urothelial cell carcinoma (UCC) is a pan-urothelial disease potentially 
affecting any part of the urinary tract from the collecting system of the 
kidney to the distal urethra. Differences in location of UCC comprise 
distinctive features of the disease and therefore two separate entities are 
distinguished: bladder cancer and upper urinary tract tumors (UUTT). 
This introduction provides the background on the epidemiology, biology, 
diagnosis and treatment of both forms of UCC. Subsequently the objectives 
are pointed and the outline of the thesis is summarized. 

1 Epidemiology
1.1 Bladder Cancer
Bladder carcinoma is the most common malignancy of the urinary tract. 
Worldwide more than 380.000 patients are diagnosed every year 1, in 
the Netherlands more than 5000. [www.cijfersoverkanker.nl] In men the 
incidence is four times higher than in women. Women are more often older 
when diagnosed and have greater risk on delayed diagnosis. Over all, the 
median age at diagnosis varies from 65 to 70. There is a peak incidence 
at 85 years.2 Cigarette smoking and aromatic amines from occupational 
exposure are well-known risk factors. Initially, seventy percent of the new 
patients are diagnosed as Non Muscle Invasive Bladder Cancer (NMIBC) and 
approximately thirty percent as Muscle Invasive Bladder Cancer (MIBC).
Although increased in certain hereditary syndromes, familial bladder cancer 
is fairly rare. In recent years, genome-wide association studies showed 
evidence for a genetic component to its etiology. A high number of 
genetic variants have been identified. Though, the individual influence on 
developing bladder cancer or not is very low. The variants identified so far 
explain only approximately 5-10% of the overall inherited risk.3 
In the Netherlands, the mortality rate (European Standardized Rate; 
ESR) in men declined from 11.99 in 1989 to 8.26 in 2011. The mortality 
rate in women remains relatively stable during the last two decades and 

1

Figure 2 Mortality rate of urothelial 
cell carcinoma of the upper tract in 
the Netherlands  
(European Standardized Rate, ESR) 
(www.cijfersoverkanker.nl) Rate)  
(www.cijfersoverkanker.nl)

Figure 1 Mortality rate of urothelial 
cell carcinoma of the bladder in the 
Netherlands 
(European Standardized Rate; ESR)  
(www.cijfersoverkanker.nl)
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3 Diagnosis and Staging

3.1 Bladder Cancer
The most common presentation of a patient with a bladder tumor is 
hematuria (microscopic or macroscopic). Besides, irritative lower urinary 
tract symptoms as urgency pollakisuria and dysuria may be signs of bladder 
cancer. Flexible or rigid cystoscopy is performed to reveal any pathologically 
feature of the bladder mucosa. Trans urethral resection of the tumor (TURT) 
including detrusor muscle will confirm the histological diagnosis. In addition 
to cystoscopy urinary cytology plays a role in detecting high risk NMIBC and 
carcinoma in situ (CIS). Especially, the former entity is poorly visualized with 
cystoscopy and warrants random biopsies of the bladder mucosa, preferably 
supported by photo dynamic diagnostics. In case of negative cystoscopy 
with positive cytology there is an indication for evaluation of the upper 
urinary tract. 
In NMIBC the disease is confined to the mucosa (stage Ta, CIS) or 
submucosa (stage T1) (Figure 3). In MIBC the tumor invades the detrusor 
muscle layer (stage T2), the perivesical fat (stage T3) or organs adjacent to 
the bladder (stage T4). 

two years following treatment. The overall incidence varies from 15-50% and 
remains lifelong.9 

2 Biological behavior histology of urothelial cell carcinoma
There are two theories explaining the underlying mechanism of the 
multifocal behavior of UCC throughout the whole urinary tract. One theory 
suggests that multiple tumors arise from a single transformed cell that 
proliferates and spreads through the urothelium either by intraluminal 
implantation or by intraepithelial migration.10,11 The other theory implies 
that multiple genetically unrelated tumors develop as a result of urinary 
carcinogen exposure that causes independent genetic alterations at 
different sites in the urinary tract.12 Besides the similarities strong evidence 
suggests that there are distinct genetic and epigenetic differences between 
some UUTT and bladder UCC. For instance patients with Lynch syndrome or 
Hereditary Non Polyposis Colorectal Cancer have, besides a predisposition 
to early onset colonic cancer, a higher relative risk for developing 
malignancies of other sites such as the endometrium, ureter or renal pelvis, 
or small bowel than age matched controls. These patients are at increased 
lifetime risk for development of UUTT with an incidence up to 10 %.13,14 The 
cause is an autosomal dominant inherited mutation in one of four mismatch 
repair genes. 

2.1 Bladder Cancer
Histopathologically more than ninety percent of all bladder cancers, both 
NMIBC and MIBC, are of urothelial origin. Squamous cell carcinoma and 
adenocarcinoma are less common and accounting for 3 - 5 % and 0.5 - 2% 
of bladder tumors in Western countries. 

2.2 Upper Urinary Tract Tumor
Histopathologically nonurothelial tumors of the upper urinary tract are 
very rare.15 Epidermoid carcinomas represent <10% of pyelocaliceal tumors 
and are even more rare within the ureter. Other histologic subtypes are 
adenocarcinomas (<1%), endocrine carcinomas, and sarcomas. With respect 
to the location of upper urinary tract tumors the renal pelvis and ureter are 
equally affected. Once the ureter is involved the frequency of distal tumors 
is two times of those in the proximal or middle part.16

Figure 3 
A. Anatomy of the bladder. 
B. T stages of urothelial cell carcinoma of the bladder. 

(Adapted from AJCC Cancer Staging Atlas, A Companion to the Seventh Editions of the AJCC Cancer 
Staging Manual and Handbook Second Edition, Springer)
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Figure 4 
Histologic stratification of tumors according to grade in WHO 1973 and 2004 classifications. (Adapted 
from Mac Lennan GT, Kirkali Z, Cheng L. Histological grading of noninvasive urothelial neoplasms, Eur 
Urol 2007 Apr 51(4): 889 - 98. 

Prior recurrence rate; T category; Presence of concurrent CIS; Tumour grade 
(WHO 1973).19 The aim of this scoring system is to categorize patients in 
the aforementioned risk groups. Currently, this scoring system is used in the 
European and Dutch guidelines regarding decision making after a TURT. 

3.3 Upper Urinary Tract Tumor
The presentation of UUTT is often similar to that of patients with bladder 
cancer. Thereby larger tumors can cause flank pain as result of a unilateral 
obstruction of the UUT with tumor or lumbar mass. In patients initially 
diagnosed with a high risk bladder need to be evaluated for presence 
of a concurrent UUTT. 20 For diagnosing a UUTT visualization of the UUT 
is essential. With the predominantly practiced Multidetector Computer 
Tomography with urinary phase (MDCTU) most of the tumors can be 
detected. Depending on renal function and eventually other patient factors 
alternative imaging techniques like magnetic resonance imaging (MRI) and 
retrograde ureteropyelography (RUP) are feasible. 
Besides depicting the UUTT histology is needed to confirm the diagnosis. 
With a flexible or semi-rigid ureteroscope the ureter can be macroscopically 
explored. The classification of upper tract tumors is similar to that of bladder 
carcinoma. The same papillary non-invasive (stage Ta, T1) and invasive (T2-T4) 
stages are distinguished. In addition the same grading system is applied to 
these tumors. (Figure 5 - page 14) 

3.4 Stage, grade and location related to outcome
Similar to UCC of the lower tract stage and grade are strongly related 
to treatment outcome. Thereby the aspect of the macroscopic tumor 
architecture has been documented as a strong independent prognostic 
value of more aggressive disease.21,22 The presence of concomitant CIS 
in patients with organ confined UUTT is associated with a higher risk of 
recurrent disease and cancer-specific mortality.23 
Formerly, the initial anatomical location of the tumor in the proximal part 
of the UUT was considered as a poor prognostic factor however in a recent 
large cohort of UUTTs distal ureter location, particularly when associated 
with multifocal disease in the renal pelvis, is significantly associated with an 
increased risk of disease recurrence and cancer specific death.16,24,25 

In 1973 the World Health Organization (WHO) developed a grading system 
for urothelial cell carcinoma, which was revised in 2004. To improve the 
accuracy the controversial intermediate grade (grade 2) was eliminated. 
However, according to the most recent EAU guidelines, tumors should be 
graded using both the 1973 and the 2004 WHO classifications until the most 
recent classification has been sufficiently validated by more clinical trials.17 
(Figure 4) 

3.2 Stage and grade related to outcome
Stage and grade are strongly related and both important prognostic factors 
in predicting treatment outcome. The classic way to categorize patients 
with NMIBC is to divide them into risk groups based on prognostic factors 
derived from multivariate analyses. Tumors in the low risk group comprise 
single TaG1 tumors <= 3 cm in diameter, which show low recurrence rates and 
fairly no progression. The high risk group includes T1G3, multifocal or highly 
recurrent (>= 3 recurrences in 24 months) Ta-T1 tumors and CIS. Seventy-five 
percent of these patients will have recurrences and thirty to fifty percent will 
progress to muscle invasive disease. The intermediate risk group comprises all 
other tumors between the low and high risk groups; Ta-T1, G1-G2, multifocal, 
> 3 cm in diameter. Patients belonging to this group often develop NMIBC 
recurrences, although progression is less common than in high risk groups it 
is still significantly higher than in low risk groups.18 

With data of 2,596 patients diagnosed with Ta-T1 tumors, randomized 
in seven trials, the European Organization for Research and Treatment 
of Cancer (EORTC) developed a scoring system based on the six most 
significant clinical and pathologic factors: Number of tumors; Tumor size; 
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4 Treatment

4.1 Non muscle invasive bladder cancer
A state-of-the-art TURT by itself can eradicate a Ta-T1 tumor completely 
but a high percentage of cases will recur (15 - 61% within one year). The 
high 3-month recurrence rate indicates that it is not only the behavior of 
the tumor to recur so early but also that the TURT was incomplete in a 
considerable percentage.26 The development of combining photo dynamic 
diagnosis with TURT and follow up cystoscopy diminished the amount of 
residual disease. Prospective randomized studies with hexaminolevulinate 
fluorescence cystoscopy showed long term recurrence free survival.27 
For reasons of prevention of possible implantation of tumor at the time 
of the TURT it is recommended to give all patients a single immediate 
instillation of chemotherapy after the TURT, especially in patients with the 
first presentation of estimated low and intermediate risk NMIBC.6,28 For 
intermediate and high risk groups one single instillation of mitomycine 
after TURT alone is not the optimal treatment. Adjuvant intravesical 
chemotherapy or immunotherapy (Bacille Calmette Guérin, BCG) can 
reduce recurrence. A meta-analysis of EORTC and Medical Research Council 
data, comparing TURT plus intravesical chemotherapy versus TURT alone, 
demonstrated that chemotherapy prevents the rate of frequent recurrence 
but not the rate of progression to a higher T stage in case of recurrence.29 

However, the ideal duration and intensity of the instillation schedules remain 
still undefined.30

Patients with high risk of tumor progression are recommended to undergo 
either BCG bladder instillations or immediate radical cystectomy. BCG in 
maintenance schedule was, besides delaying recurrences, also considered to 
prevent or delay progression. However recent meta-analyses have shown it 
particularly prevents recurrence. Thereby no significant overall- or 
disease-specific survival advantages have been proven of BCG compared to 
no intravesical therapy so far.17

4.2 Muscle invasive bladder cancer
In patients with high risk NMIBC resistant for conservative therapy and 
patients with primary diagnosed muscle invasive disease need radical 
therapy to get cured.31 Radical cystectomy, combined with an extended 
lymph node dissection and urinary diversion, is the gold standard treatment 
in the absence of distant metastases. Radical cystectomy consists of removal 
of the bladder including prostate, seminal vesicles and vasa deferentia in 

               
Figure 5 
Anatomy renal pelvis and ureter, and T stages of urothelial cell carcinoma of the upper urinary tract. 
(Adapted from AJCC Cancer Staging Atlas, A Companion to the Seventh Editions of the AJCC Cancer 
Staging Manual and Handbook Second Edition, Springer)



1918

Chapter 1 

Chapter 1

regularly as they have lifelong increased risk on developing recurrences. As 
patients diagnosed with a high risk NMIBC have an increased risk on having 
simultaneously or developing metachronous UUTT their UUT should be 
evaluated one to two yearly.8

Objective and outline of this thesis

Objective
UCC has a heterogeneous character with respect to the location in the 
urinary tract and its aggressiveness. The different clinical manifestations 
of this disease require different approaches of diagnosis and treatment. 
The outcome in terms of mortality rate of bladder cancer patients 
has not improved remarkably the last decades. With the nation and 
worldwide availability of evidence based guidelines at the beginning of 
this century one would expect more patients are treated by the state-
of-the-art treatment with improvement of survival figures accordingly. 
However, it has been observed that the minority of patients will be treated 
according the guidelines.43 Obviously patient as well as doctor factors are 
contributing to that discrepancy. As UCC is a typical disease in elderly 
people comorbidity increases with age. Combined with increasing age this 
can act as an interfering factor as it comes to selection of therapy options. 
Besides, doctors treat their patients based on evidence but doctors also 
make choices based on unknown certain considerations known as clinical 
decision-making. Nonetheless the influence of the stage of the  disease itself 
will affect the outcome very importantly. The Dutch results of bladder cancer 
care are collected by the Netherlands Cancer Registry. With the information 
of this registry added with the information of medical records the impact 
of the current management and possible influencing clinicopathological 
factors can be evaluated. With these retrospective data we become more 
aware of consequences of common practice which can help changing 
treatment patterns in order to improve survival and diminish disease burden 
in patients with UCC.
Imaging is of crucial importance in diagnosing UCC of the upper tract. 
Urography plays an important role in the visualization of the upper urinary 
tract. Many different techniques use opacification in order to depict a 
lesion, presenting as a cut-away in the contrast. Intravenous ureterography, 
RUP, CTU and MRU have been used for this indication. Currently CTU has 
been used most frequently worldwide. In our hospital, during the last three 
decades, RUP was and still is performed very frequently in diagnosing upper 

man, and uterus, adnexa and anterior vaginal wall in woman. The lymph 
node dissection not only provides diagnostic evaluation but there is growing 
evidence it also has therapeutic benefit in node-negative as well in 
node-positive patients.32,33 The 5-year disease-free survival rate after radical 
cystectomy decreases with increasing pT stage, with disease-free rate up to 
72 % for pT2 stage disease to less than 29 % for pT4 stage disease.34

A bladder sparing alternative treatment is external beam radiation therapy. 
Radiation therapy alone leads to local recurrences in one third of the 
patients.35 Patients who undergo radiation therapy are often not fit for 
surgery due to high age and/or major comorbidity and/or decreased 
performance status. The overall 5-year survival rate after radiation therapy 
alone varies between 32 and 61 %.36–38 Organ conservation by combined-
modality therapy offering long-term survival rates comparable with 
contemporary cystectomy series. Hence that results of bladder preserving 
therapy are confounded by the possible underestimation of the clinical 
staging (TURT) versus the pathological staging (cystectomy).39 Maximal 
TURT is followed by an induction course of concurrent radiation therapy and 
sensitizing chemotherapy. Patients achieving a clinical complete response 
continue with consolidation chemo-radiotherapy. This therapy will preserve 
the bladder in 70% of the patients.40

Alternatively, patients with small (< 5 cm) unifocal, non-metastasized muscle 
invasive tumors can be treated with a combined treatment of external beam 
radiation and brachytherapy. This treatment involves limited surgery of the 
pelvis.
The presence of micrometastases in localized (T2 - T4 on imaging) MIBC is 
the rationale for considering adjuvant chemotherapy. Most recent 
meta-analyses showed a small but statistically significant survival benefit 
in favor of cisplatin based combined neo-adjuvant chemotherapy.41 In fit 
patients with MIBC, without compromised renal function, this treatment can 
be considered.42

4.3 Upper Urinary Tract Tumor
The golden standard for treatment of localized disease is a nephro-
ureterectomy with bladder cuff around the distal ureter performed either by 
open or laparoscopic surgery. However in selected cases more conservative 
surgery is warranted. As in patients with renal insufficiency or patients with 
limited disease in the distal ureter. Then endoscopic resection or segmental 
removal of the distal ureter can be a superior alternative. To keep having 
control of the disease the UUT of these patients need to be visualized 
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in the CCCN region are studied. Again this cohort of 548 patients has 
been treated in an era without national guideline. In general, the preferred 
treatment for patients with MIBC is radical cystectomy with urinary diversion. 
However there are clinicopathological factors which could influence the 
choice for cystectomy or for an alternative treatment. These factors were 
identified and studied in this study. Then associations of those factors 
with the choice of treatment and disease specific and overall survival were 
assessed.
In the growing group of elderly people more MIBC will be diagnosed. Older 
people have more comorbidity and this might influence the selection of 
therapy. In Chapter 4 the third study assessed whether rising age, social 
economic status (SES) and presence of serious comorbidity affected 
treatment choice and survival in a series of patients with MIBC in ECR region, 
preceding centralisation of cystectomy in the Netherlands. A cohort of 2445 
patients, coming from a longer and more recent period of time than in the 
former two studies were stratified by age and different treatment groups. 
In addition to the results of the study of the CCCN (Chapter 3) also in this 
study the minority of patients with MIBC were treated with radical surgery. 
The consequences for survival are evaluated and with assessment of factors 
as age, SES and comorbidity an explanation for this practice is made.

Part II Urothelial cell carcinoma of the upper urinary tract – Urography
This part of this thesis include a review of literature and two studies on the 
vizualisation of UUT in patients with high risk UCC. First, in Chapter 5 the 
history and background of the urography is summarized. Techniques for 
the detection of lesions in the UUT are abundant but standardization is not 
stated. In our referral hospital the RUP has been the technique of choice to 
determine lesions of the UUT primarily or in surveillance of patients with 
high risk NMIBC or UUTT. Although there is no standard imaging technique 
for UUT, the CTU is nowadays worldwide the most practiced modality for 
depicting lesions of the UUT. The concept of filling the system with contrast 
(opacification) is still the base for a good performance of as well as RUP as 
CTU. The grade of opacification is subject of the study in Chapter 6. In this 
study the grade of opacification of RUP and CTU is compared in 100 paired 
UUTs using a semi-quantitative scoring system in four segments of the UUT. 
In both imaging techniques not every segment of the UUT will reach an 
optimal opacification at any time point. In addition technical improvements 
on the optimalisation of opacification and the question of the imperative need 
for opacification are discussed. In Chapter 7 the clinical efficacy of RUP in 

tract tumors. Although guide lines dictate the use of CTU there is relatively 
limited evidence for its superior role in tumor detection of the UUT. In 
this thesis we attempt to accrue more evidence concerning whether the 
prominent role of RUP in our daily practice is superseded and needs to be 
abandoned or there is still an indication left.
The aim of this thesis is twofold regarding issues on actual pattern of care in 
patients diagnosed with UCC. One covers treatment of patients with bladder 
cancer, the other diagnosis of UCC of the UUT, particularly the visualization 
of the UUT.

Part I What is the impact of potential patient, tumor and doctor related 
factors on treatment and outcome of high risk NMIBC and MIBC in daily 
practice? 
Part II What is the feasibility and efficacy of RUP in the diagnosis of UCC of 
the UUT? 

Outline of the thesis

Part I Urothelial cell carcinoma of the bladder - Pattern of care 
This part includes three epidemiological studies focusing on current 
treatments and their outcome in Dutch bladder cancer patients within 
the Comprehensive Cancer Center North-Netherlands (CCCN) and the 
Eindhoven Cancer Registry (ECR). The CCCN network consists out of 
sixteen hospitals and three independent radiation oncology departments 
in the three training hospitals. The ECR covered about 10 medium to large 
community hospitals in which the number of practising urologists increased 
from 30 to 40 overtime. The nationwide Dutch network and registry of 
histo- and cytopathology (PALGA) regularly submits reports of all diagnosed 
malignancies to the comprehensive cancer centers. Data on recurrence and 
additional treatments were collected using the medical files by well-trained 
staff.44

In Chapter 2 the actual pattern of care in patients with high risk NMIBC 
within the CCCN region is evaluated. The evaluated cohort dates from a 
period before the Dutch guideline on bladder cancer became available. 
Although a European guideline exists before. Besides an evaluation on 
outcome several factors, like age at diagnosis, sex, comorbidity, hospital 
type and year of treatment, possibly associated with the choice of treatment, 
5 year recurrence and progression free survival rates were assessed. In 
Chapter 3 treatment and survival of patients with newly diagnosed MIBC 
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Introduction
Bladder cancer is the second most common urological cancer. Non muscle 
invasive forms include carcinoma in situ (CIS) and Ta/T1 carcinomas and 
accounts for more than half of the incidence. These tumors frequently recur, 
particularly in multi focal disease. Progression to muscle invasive disease 
is related to risk groups. The high risk group consists of patients with a 
high grade tumor (Grade 3) with/ without concurrent CIS or CIS alone. 
Progression rates in this group of patients show a wide range (12 – 52%).1–3

Adjuvant intravesical chemotherapy, either single immediate or serial 
additional instillations, is effective in decreasing local recurrence in low 
grade tumors.4,5 However, these instillations do not prevent progression. In 
high grade tumors Bacille Calmette Guérin (BCG) instillations are superior 
to intravesical chemotherapy to prevent or delay progression. For optimal 
efficacy BCG maintenance therapy is necessary.1,3,6 If conservative treatment 
fails patients present with a recurrence of high risk bladder cancer with or 
without progression, the most common therapy is radical cystectomy. The 
exact timing of this cystectomy is still unclear and subject of many studies.
Despite the presence of guidelines towards management of bladder 
cancer of the American and European Urological Associations, the actual 
management shows quite large variation. A great majority of surveyed 
urologists in the USA in 2003 were still reluctant to perform a cystectomy 
in patients with a high grade tumor who failed intravesical immunotherapy 
although this was described in the guidelines and a cystectomy in this group 
of patients gives a tumor-specific survival of 80 – 90 %.7
In the Netherlands a national guideline for diagnosis and treatment 
of bladder cancer is available since 2009. Until that moment regional 
consensus based guidelines are available within the regional comprehensive 
cancer centers. The current clinical practice roughly matches the European 
Association of Urology guidelines.8,9

Abstract
Objective
To evaluate the actual pattern of care in patients with newly 
diagnosed high risk non muscle invasive bladder cancer (NMIBC) in 
the Comprehensive Cancer Center North-Netherlands (CCCN) and to 
assess factors associated with the choice of treatment, recurrence and 
progression free survival rates.

Patients and methods
Collected data of a total of 412 patients on diagnosis, staging, and 
treatment was evaluated to assess factors which could explain differences 
in choices of treatment and differences in 5 year recurrence free and 
progression free survival.

Results
18% of the 412 patients with high risk NMIBC underwent a trans urethral 
resection (TUR) as single treatment. In teaching hospitals 90.7% of the 
patients received adjuvant treatment after the TUR compared to 71.8 % 
in patients treated in non-teaching hospitals (p<0.001). In multivariate 
analysis, older age  (61-74 years OR 0.40 (0.15-1.11) and 75 and older 
OR 0.22 (0.08-0.59); p=0.004) and treatment in non-teaching hospitals 
(OR 3.61; p<0.001) were associated with less adjuvant treatment after 
TUR. Two third of the BCG failures were still non-muscle invasive tumors 
(53/76). Tumor progression occurred in 84 of the 392 patients (21.4%). The 
mean 5-years progression free survival was 71.6% (95% CI 65.5-76.8).

Conclusion
In this pattern of care study in high risk NMIBC, older age and treatment 
in non-teaching hospitals were associated with less adjuvant treatment 
after TUR. Differences in treatment did not significantly affect 5 year 
recurrence free and progression free survival rates.

2



3332

Chapter 2

Chapter 2

Pattern of care studies are used to identify disparities in patient treatment. 
These studies can also evaluate which tumor related, patient related or other 
factors determine the treatment decisions and how this could influence the 
course and development of the treatment outcome.7,10,11

The aim of this retrospective study was 1. To evaluate the actual pattern of 
care in patients with newly diagnosed high risk NMIBC in the CCCN and 2. 
To assess factors associated with the choice of treatment, 5 year recurrence 
and progression free survival rates.

Material and methods
Selection 
From the cancer registry of the CCCN a total of 535 patients identified with a 
first manifestation of NMIBC in the period 1997-2002. We selected all cases 
with a non muscle invasive urothelial cell carcinoma stage Ta/1 G3 
with/without CIS or isolated CIS of the bladder. Patients with metastatic 
disease (n=5) and TxG3 (n=8) were excluded. From 110 patients the medical 
records were not available for data collection on follow up and recurrence. 
The final analytic cohort included 412 patients with high risk NMIBC of the 
bladder.

Data collection by the cancer registries
Data were collected by the regional cancer registry of the CCCN. Within the 
CCCN a total of 15 hospitals participated including one University Medical 
Center and 3 major teaching hospitals. The nationwide Dutch network 
and registry of histo- and cytopathology regularly submits reports of all 
diagnosed malignancies to the cancer registries. Trained registry personnel 
collect data on demography, diagnosis, staging, comorbidity, treatment 
and follow up from the medical records, including pathology and surgery 
reports. Treatment was coded in sequence of administration to a maximum 
of four treatment modalities. Vital status was established either directly 
from the patient’s medical record or through linkage of cancer registry data 
with the municipal population registries. Stage was based on pathological 
information of primary tumor or first recurrence. CIS is only registered as 
CIS in case of isolated CIS; concomitant CIS is included in the group Ta/
T1G3 tumor. BCG-failure was defined as recurrent disease in patients who 
were treated with a first course of 6 instillations of BCG. Teaching hospitals 
were defined as hospitals which provide training for residents to become 
urologist. We analyzed the retrospective data anonymously and therefore 
no formal ethical committee approval was needed. The local oncology 

committees have granted permission to examine the medical files of the 
included patients for additional data which were collected.

Statistics
To assess the factors associated with choice of treatment we used a logistic 
regression analysis. Time to local recurrence is defined as the time from 
diagnosis to the registered histological proven recurrence in the bladder 
after prior treatment. Progression time is defined as time from diagnosis 
to any registered recurrent tumor with progression in T-stage, arising 
concomitant CIS or progression to lymph node or distant metastases. 
Differences in 5 year Recurrence Free Survival (RFS) and Progression Free 
Survival (PFS) were assessed using the log-rank test. The effect of several 
factors on 5 year RFS and PFS were studied using a multivariable Cox 
regression analysis. As cause of death was unknown in 19.8% of the patients 
we choose to use relative survival. The relative survival has been shown to be 
a good estimator of the disease specific survival in absence of information on 
the cause of death or in case information on the cause of death is inaccurate.12 
The relative survival estimates the net bladder cancer survival, survival in the 
hypothetical situation that bladder cancer is the only possible cause of death. 
Survival time was calculated from the date of diagnosis and ended at the date 
of death, or the date of last contact, or the date of most recent linkage with 
the municipal population registries and/or national death registry, whichever 
came first. Maximum follow-up was curtailed at to 8 years. Relative excess 
risks of death (RER) were estimated using a multivariate generalized linear 
model with a Poisson error structure, based on collapsed relative survival 
data, using exact survival times.13

Results
Treatment
Overall, 18% of the 412 patients with a high risk NMIBC underwent a 
TUR as single treatment (Table 1). Seventy-seven percent of the patients 
received adjuvant treatment with a single immediate Mitomycine C (MMC)-
instillation, MMC-instillations or BCG-instillations with or without a prior 
single MMC-instillation (3.3 %, 39 % and 34 %, respectively).
For the assessment of associating factors in the choice for TUR with adjuvant 
therapy 20 patients were excluded because of any other treatment.
As shown in Table 2, younger patients more often received adjuvant therapy 
(p=0.001); patients younger than 60 years received adjuvant therapy in 
92.2% of the cases and only 71.4% of the elderly patients (≥75 years) did 
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Patient Charateristics Number Percentage
Sex Male 354 85.9

Female 58 14.1
Age category < 60 years 68 16.5

61 - 74 years 198 48.1
> 75 years 146 35.4

Period 1997-1999 197 47.8
200-2002 215 52.2

Comorbidity None 115 27.9
One 159 38.6
Two or more 138 33.5

Treatment TUR 76 18.4
TUR with single 
instilation

14 3.4

TUR+ chemotherapy 160 38.8
TUR+BCG 142 34.5
Cystectomy 16 3.9
Radiotherapy 4 1.0

Hospital Non-teaching 220 53.4
Teaching 192 46.6

Stage TaG3 125 30.3
T1G3/4 258 62.6
CIS 29 7.1

Table 1 Characteristics

Variable Number TUR+adj analysis Multivariate 
analysis

p-value OR 95%CI p-value
Sex Male 339 80.2

Female 53 83.0 0.634

Age < 60 64 92.2 ref
61-74 188 83.5 0.40 0.15 -1.11

> 75 140 71.4 0.001 0.22 0.08 -0.59 0.004

Comorbidity None 108 81.5
One 152 80.9
Two or more 132 79.6 0.924

Hospital Non-teaching 209 71.8
Teaching 183 90.7 < 0.001

Stage TaG3 122 82.8
T1G3/4 241 78.4

CIS 29 89.7 0.269
1997-1999 186 78.0

Year 2000-2002 171 83.0 0.206

Table 2 Factors associated with the choice for TUR+adjuvant therapy
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receive adjuvant therapy. Besides, in teaching hospitals 90.7% of the patients 
received adjuvant treatment after the TUR compared to 71.8 % in patients 
treated in non-teaching hospitals (p<0.001). In multivariate analysis, older 
age (61-74 years OR 0.40 (0.15-1.11) and 75 and older OR 0.22 (0.08-0.59); 
p=0.004) and treatment in non-teaching hospitals (OR 3.61; p<0.001) were 
associated with less adjuvant treatment after TUR.

Progression-Free Survival 
Local recurrence was observed in 191 of the 392 patients (48.2%) with their 
bladder in situ during a mean follow up of 2,7 years (range 0,1 – 9,2). Of 
the 76 patients treated with TUR alone 44 (58%) showed recurrent disease 
versus 147 (49%) of the 316 patients treated with adjuvant chemo or BCG 
therapy showed recurrent disease (HR 0.66; p=0.02). Median time to local 
recurrence was 2.6 years (range 0.10-9.20). None of the other variables sex, 
age, comorbidity, teaching/non-teaching hospitals, stage, year or treatment 
was associated with local recurrence (data not shown).
Tumor progression occurred in 84 of the 392 patients (21.4%). The 
mean 5-years progression free survival was 71.6% (95% CI 65.5-76.8). 
In multivariable analysis disease progression showed a trend towards 
significance with stage (adjusted for age and type of growth) with an HR of 
0.97(95% CI 0.60-1.56) for T1G3/4 (as opposed to TaG3) and a HR of 0.13 
(95% CI 0.02-0.97) for CIS with a p-value of 0.1. None of the other registered 
factors was statistically significant associated with progression-free survival.

Relative survival
During a median follow up period of 4,5 years (range 0,1 – 8,0), 164 of the 412 
patients (39.8%) died. The 5-years relative survival was 81.9% (95% CI 75.2-88.0). 
Patients with one or more comorbidities appeared to have a lower survival 
(5-years relative survival 70.8%) than patients with no comorbidity  
(95.2%; p=0.084). None of the other registered factors was significantly 
associated with relative survival in either univariate or multivariate analysis.

BCG-failure
Of the 142 patients initially treated with BCG 76 patients (54%) failed after 
first course of BCG. Patients with CIS alone (42.9%) treated with BCG failed 
somewhat less often than patients with TaG3 (52.9%) or T1G3 (55.8%) 
with or without CIS (p=0.4). BCG failure appeared to occur more often in 
patients with two or more comorbidities (HR 1,38 p=0.2). Histology was not 
associated with BCG failure. Two third of the failures were still non muscle 

invasive tumors (53/76). Nine of the patients were treated with a cystectomy 
(17%), while 26 were treated with a second course of BCG (34%).

Discussion
In this pattern of care study for high risk NMIBC we found hospital type and 
age to be associated with the choice for adjuvant treatment. Both age and 
comorbidity appeared to influence progression-free and relative survival, 
but no other clinical factors were associated with progression, survival or 
BCG failure. The treatment of patients with high risk NMIBC in the Northern 
Netherlands in 1997 – 2002 does not differ much of the daily urologic 
practice in Europe or US.
In 1999 the AUA (American Urological Association) Bladder Cancer 
Guidelines Panel recommended intravesical chemotherapy as a treatment 
option after endoscopic removal of low-grade Ta bladder cancer and 
intravesical BCG or MMC for CIS and after endoscopic removal of T1 and 
high grade Ta tumors.14 Later in 2004 Sylvester showed a lower rate of 
recurrence in patients who received intravesical therapy within 24 hours 
postoperatively.
Worldwide the preference for TUR as single treatment for high risk NMIBC 
decreased throughout the last decade. In a pattern of care study by Snyder 
et al, 40% of the patients who were diagnosed in 1995 with a high risk 
bladder tumor underwent resection only.11 In our cohort, few years later,  
18 % did not receive adjuvant therapy.
Remarkably in a pattern of care project of the SEER program of 2003, data 
suggest still an underuse of intravesical therapy in patients with high risk 
NMIBC. Only 42 % of the high risk patients received intravesical therapy. 
Apparently barriers to the application of this therapy are not clear yet.10

The proportion of patients not receiving adjuvant therapy is very high 
compared to opinions expressed by urologists in recent survey studies. 
Witjes (2005) noticed that 94,6 % of the Flandran and Dutch urologists 
would offer high risk patients at least an instillation course, predominantly 
BCG.15 This difference could also express any changes in clinical practice in 
our region since 2002. And also in the US in a survey in 2003 18 % of the 
urologists state to prefer TUR only for Ta-T1 high grade tumors and 8 % and 
1 % for concurrent CIS and CIS only respectively.7 This difference in results 
between a survey study and a pattern of care study might be explained by 
self-selection of urologists that respond to questionnaires while the actual 
practice of all urologists is evaluated in a pattern of care study.  Adjuvant 
treatment after TUR was performed significantly more common in teaching 
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hospitals (59/220= 26.8%) than in non-teaching hospitals (17/192=8.8%). In 
the middle of the nineties several randomized clinical trials were published 
which showed a significant effect of adjuvant treatment with respect to at 
least the time to recurrence.16,17 Apparently it takes some time to implement 
these findings as changes into treatment protocols.
We found 49 % (191/392) recurrences in the patients treated with adjuvant 
treatment after TUR. The percentage of progression found in this high risk 
group roughly matches the figures presented in literature.1,3,6,18–22 Differences 
in the kind of adjuvant treatment did not appear to affect the progression 
rate. However, in our study it is not clear what percentage of patients 
treated with BCG really received long term maintenance therapy. Böhle et 
al. demonstrated in a meta-analysis of comparative studies for BCG versus 
MMC a significant superiority for BCG for the prevention of tumor progression 
only if BCG maintenance therapy was provided.1 In a sub-analysis Sylvester 
also showed superiority of BCG maintenance to MMC for patients with Tis.3 
In the phase 3 study 30911 of the EORTC intravesical BCG with or without 
INH showed to be superior to intravesical epirubicin not only for time to 
first recurrence but also for time to distant metastases, overall survival, 
and disease-specific survival. A clear overview of meta-analyses of studies 
comparing intravesical therapies and differences was published by Hall et al 
in 2007 in an update of the guideline for the management of NMIBC (Stages 
Ta, T1 and Tis).14 The individual patient data meta-analysis by Malström in 
2009 showed again the superiority of BCG in the prevention of recurrences. 
Prior intravesical chemotherapy was not a confounder.23 Differences in 
outcome may be explained by heterogeneity of included patients, different 
chemotherapeutical agents which are used and different durations of 
therapy.
Because of concurrent CIS in the papillary tumor groups it is very difficult to 
draw any conclusion about the separate effect of stage. Also there is limited 
inter- and intra-observer agreement in histological examination which 
affects the appropriateness of the staging. In a review pathology study the 
overall conformity in stage was only 50-60 %, largely due to non-agreement 
for the low-stage tumors. Stage T1 and CIS appear to be the most difficult 
entities to determine while the differentiation of these tumors is important 
in the decision regarding conservative or more aggressive therapy.24

The 5-year relative survival is 81% whereas almost 40% of the patients died 
during follow up. Many patients probably died of other causes than their 
disease. It is obvious that multiple co morbidities are associated with a 
worse relative survival. A retrospective study in 2002 on T1G3 tumor patients 

also did not find significant differences in survival between patients treated 
with BCG and transurethral resection alone.25

Many recent studies on T1G3 bladder tumor treated with BCG showed 
recurrences of 23 to 52 %.1,6,18,19,21,22 The number of patients treated in those 
studies did not exceed 81, but the median follow up was longer than in our 
retrospective study. No difference was observed between groups of patients 
treated with or without the maintenance protocol after the induction 
therapy with BCG. Our study showed similar results with a recurrence rate of 
54 % and a progression rate of 16 % in 142 patients who were treated with 
BCG. Though we will stress that there will be confounding by indication bias 
as it is a retrospective study.
Nowadays there is a tendency towards early cystectomy for recurrent T1 
disease during or following intravesical BCG therapy. This may be associated 
with better disease specific survival. Some investigators promote immediate 
cystectomy for T1G3 tumors.26 In our series 5,0 % of the T1G3 tumors were 
treated with radical cystectomy after the diagnostic TUR. This is conform 
to the results of Joudi et al. were 7 % high risk patient underwent radical 
cystectomy.
Besides promising salvage therapies for patients unsuitable for radical 
cystectomy are awaited in the near future. As Yates et al. published very 
recently an update of the application of thermochemotherapy, intravesical 
interferon-alfa and electromotive drug administration.27

This pattern of care study accurately reflects the former daily practice in 
this CCCN region and the consequences for recurrence and progression 
free survival. One of the limitations is that it is not possible to assess 
specific determining factors in individual patients or in individual hospitals. 
Therefore prospective research should not focus on these particular factors 
but more on the background of the choice between different therapies.

Conclusion
In this pattern of care study in high risk NMIBC, older age and treatment in 
non-teaching hospitals were associated with less adjuvant treatment after 
TUR. Differences in treatment did not significantly affect 5 year recurrence 
free and progression free survival rates.
None of the variables sex, age, comorbidity, teaching/non-teaching 
hospitals, stage and year or treatment was associated with 5 year local 
recurrence or with progression rates. Comorbidity was associated with a 
lower relative survival.
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EDITORIAL COMMENT 
The authors examined 412 patients (diagnosed between 1997-2002) within the 
North-Netherlands Cancer Registry for variation in the use of adjuvant therapy 
in patients with high risk superficial bladder cancer (defined as high grade Ta/
T1 or CIS). 82% of patients received some form of adjuvant ravesical therapy. 
Of patients receiving adjuvant therapy, 4% received only a single peri-operative 
installation, while induction BCG or chemotherapy was given in 45% and 51% 
of patients, respectively. It is unclear from the presented data what proportion 
of patients receiving induction therapy also received a peri-operative dose. 
Overall, these results suggest a much higher rate of compliance with published 
treatment guidelines than that found in similar studies in the Unites States (ref. 
10 and 11 in article). Surprisingly, increasing age, but not co-morbidity, was 
significantly associated with lower odds of intravesical therapy use. Contrary to 
the findings of Huang et al. (ref. 10), the use of adjuvant intravesical therapy was 
greater in teaching versus non-teaching hospitals in the Netherlands. 
Because the first AUA guidelines were published in 1999 1, and the first EAU 
guidelines in 2002 (ref. 8), it will be interesting going forward to re-examine 
these findings as further dissemination has hopefully occurred. In addition, 
newer guidelines by the AUA (ref. 14) and EAU2 emphasize re-resection of high 
grade T1 lesions (even with muscle in the initial specimen) as well as the use 
of maintenance therapy. It will also be important to examine compliance with 
these newer guidelines. Finally, while the identification of factors associated with 
decreased intravesical therapy use age, ethnicity, or type of practice gives clues 
as to the barriers preventing implementation, the main underlying issues may 
be failure to disseminate existing literature, patient burden (perceived or real), 
and logistical issues which affect provider work-flow.
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EDITORIAL COMMENT 
From a distance, it may look as if there is nothing new under the sun 
regarding management of non-muscle invasive transitional cell bladder 
cancer. We use urine cytology, transurethral resection, intravesical 
doxorubicin or mitomycin and BCG for more than 35 years and they 
remain our main weapons for fighting not only costly (due to innumerous 
recurrences), but unpredictive and if progressive often fatal disease.
At a closer look, the field of this disease has changed quite significantly 
in recent years. Without considering new markers, drugs and techniques 
which are already available it may look promising in the future (studies 
evaluating screening with combinations of new markers like FISH analysis of 
exfoliated cells in urine, proteomics, fluorescence blue light cystoscopy and 
resection, gentamycin, microwave heated or electromotive intravesical drug 
application). Main change has been in standardization and systematization 
of our approach to patients with this disease. Those changes took place in 
recent years and guidelines (AUA, NCCN and EAU) are all freely available 
from their respective websites. AUA guidelines are quite narrative and give 
reasoning behind suggestions, NCCN produces and every few months 
updates short and up to a point graphic algorithms decision trees and 
EAU may has produced (in their last, 2009 update) most precise and 
straightforward set of rules for dealing with non-muscle invasive bladder 
cancer.
EAU rules seem to have almost taken “art” out of medicine in this area and 
“science” has almost completely taken over. Is this good? The present article 
by Leliveld and coworkers shows us the importance of this aspect. Although 
titled “High risk bladder cancer: current management and survival”, they 
report only 35% of patients who were only treated some 8 years ago (in 
2002), in a western European country, according to present regional (EAU) 
guidelines. This means 65% of high risk superficial bladder cancers have not 
received immunotherapy (BCG), which they, according to present 
guidelines, should have received. Although the authors in discussion 
address this issue and cite one, 8 year old study, which claims no survival 
advantage for immunotherapy group and this may be debatable, the fact 
still remains solid: majority of patients were at the time of study not treated 
according to present guidelines. Some patients may be unsuitable (too old 
etc.) for treatment according to guidelines and guidelines have room for 
improvement with specifically addressing those marginal groups. Perhaps 
some patients may be in a registered clinical trial (this is not reported). But 
otherwise current management of high risk bladder cancer should not be 
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as was mentioned in this study. If not for other reasons, guidelines take a 
lot of hesitation out of our mind and help us a lot in ultimate question with 
high risk patients i.e. to proceed with cystectomy or continue conservative 
treatment? Decision for cystectomy is a difficult one and it is universally 
accepted it is often made too late.1 Relatively rigid guidelines offer a 
highway towards this decision, if and when needed. Although guidelines can 
and will change with time, obeying them is a first step towards improving 
outcomes, which for bladder cancer seem to remain the same for decades 
with no improvement. Only years after we have standardized our approach 
and try to follow guidelines with each individual patient, SEER and other 
cancer statistics may and will reflect improvements.
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Treatment and 
outcome in muscle 
invasive bladder 
cancer: a population-
based survey 

Introduction
Yearly about six hundred patients present with newly diagnosed bladder 
cancer in the northern part of the Netherlands.1 About 90% of these 
tumours is urothelial cell carcinoma (UCC). Approximately one third of 
the UCC infiltrate the detrusor muscle at the time of diagnosis.2 Muscle 
invasion is a major prognostic factor in outcome and requires a more radical 
treatment compared to tumours confined to the bladder mucosa. At time 
of treatment of the primary tumour one third of patients with MIBC has 
undetected metastases. 
According to European guidelines on bladder cancer the favoured 
treatment of MIBC is radical cystectomy with urinary diversion.3 However 
it has been shown that only 16- 35 percent of the patients with muscle 
invasive disease undergo cystectomy.3–6 Bladder sparing treatments (TUR, 
interstitial radiotherapy and external radiotherapy with or without systemic 
chemotherapy) can be considered in patients not suitable for major surgery. 
To diagnose lymph node metastases a pelvic lymph node dissection (PLND) 
is required. The extent of pelvic lymphadenectomy has not been sufficiently 
defined.3 Patients with metastases can only be treated with palliative intent. 
Their median survival is only 6 months and can be extended to 14 to 15 
months by systemic polychemotherapy.7
The aim of this retrospective, population-based survey was to assess 
the pattern of care in the treatments of newly diagnosed MIBC in the 
Comprehensive Cancer Centre Northern Netherlands (CCCN) region, to 
identify factors that affect the choice for cystectomy as treatment and to 
assess factors associated with survival rates within this group of patients.

Abstract
Objective
To assess treatments and survival of patients with muscle invasive bladder 
cancer (MIBC) in the Comprehensive Cancer Center Northern Netherlands 
(CCCN) region.

Study Design and Setting
Retrospective cohort analysis. Data of 548 patients with MIBC diagnosed 
between 1997 and 2002 were collected from the CCCN cancer registry. 
All had a follow up of at least 5 years. Logistic regression analysis on 
treatments as well as survival analysis was performed.

Results
The treatments were radical cystectomy in 205/548 (37.5 %) patients. 
TUR plus radiotherapy in 246 (44.9 %) and palliation in 97 (17.7 %). 
Multivariate analysis identified TNM stage (P< 0.0001) and age 
(P< 0.0001) as independent variables for cystectomy. Hospital type and 
year of diagnosis were not significant different between patients treated 
by cystectomy versus other type of treatment. TNM stage (P < 0.0001), 
age (P=0.0043) and comorbidity (p=0.0028) were independent variables 
for disease specific survival (DSS) after cystectomy.

Conclusion
In the CCCN region only one third of patients with MIBC were treated 
with radical cystectomy. TNM stage and age were identified as main 
variables for the choice for cystectomy. TNM stage, age and comorbidity 
were independent variables for disease specific survival after cystectomy.
Keywords: muscle invasive bladder cancer, cystectomy
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Patients and Methods

Patients
We studied a cohort of patients who were diagnosed to have a histological 
proven UCC with invasion of the detrusor muscle in the period patients 
from January 1997 till December 2002 within the network of the CCCN. 
They all had a minimal follow up of 5 years. The CCCN uphelds a population 
based cancer registry covering a region of 2.2 million inhabitants. The CCCN 
network consists out of sixteen hospitals and three independent radiation 
oncology departments in the three training hospitals.
The nationwide Dutch network and registry of histo- and cytopathology 
(PALGA) regularly submits reports of all diagnosed malignancies to the 
comprehensive cancer centers. The national hospital discharge databank 
completes case ascertainment. Registry personnel collect data on initial 
diagnosis, staging, and treatment from the medical records, including the 
results of histopathologic examinations and surgical reports.

Methods
Detailed information was collected from the medical files in fifteen of 
sixteen hospitals in the northern part of the Netherlands. Information on 
diagnostics, stage and primary treatment as well as follow-up was collected 
from the cancer registry. TNM classification was used to stage tumours.8 
We could not differentiate between patients with T4a and T4b carcinoma, 
all were classified as stage IV disease group. In addition we collected data 
from the medical files including comorbidities (diabetes, hypertension, 
cardiovascular disease, pulmonary disease and any other significant 
comorbidity). Comorbidities were grouped in none, one or two or more. 
A complete Charlson Comorbidity Index (CCI) could not be obtained as 
comorbidity was not registered in the appropriate way. Hospitals were 
divided in non-teaching (n=12) and teaching (n=3) based on whether there 
is training for urologic residents.

Statistics
Logistic regression analysis was used to assess differences between patients 
that underwent radical cystectomy and patients that did not. In survival 
analysis, an event in disease free survival (DFS) was defined as any kind of 
recurrence of UCC. Patients with stage IV disease were excluded from DFS 
analysis. Event with regards the DSS was defined as dying of the disease 
or treatment for disease. We used both the community registrations of 

death as well as the individual medical records. Univariate (log rank) and 
multivariate (Cox’ proportional hazard model) analyses were used to assess 
the factors associated with survival.

Characteristic Number Percentage
Sex
   Male 427 77.9
   Female 121 22.1
Age
   ≤60 101 18.4
   61-74 243 44.4
   ≥75 204 37.2
Stage
   II 254 46.4
   III 153 27.9

   IV 141 25.7
Comorbidity
   None 171 31.2
   One 194 35.4
   Two or more 183 33.4
Treatment
   Palliative/ none 97 17.7
   No cystectomy 246 44.9
   Cystectomy 205 37.4
   With PLND 147 71.7*
   Without PLND 58 28.3*
* of patients that underwent cystectomy

Table 1 Patient characteristics (n=548)

Results

Characteristics
Initially, 792 patients with MIBC were found. One hospital refused 
participation and in another hospital files were not complete which meant 
217 patients could not be included. 27 patients were excluded because they 
had no UCC, so 548 patients could be included. Patient characteristics are 
shown in Table 1. More than 75% of the patients were male and 37% of all 
patients were 75 years or older. The treatments were radical cystectomy in 
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% Cystectomy Univariate analysis Multivariate analysis
OR p-value OR p-value

Sex
Male 37.2 Ref
Female 38.0 1.03 (0.68-1.57)

0.876
Age
≤60 61.4 Ref Ref
61-74 48.6 0.59 (0.37-0.95) 0.51 (0.30-0.86)
≥75 12.3 0.09 (0.05-0.16) 0.06 (0.03-0.11)

<0.0001 <0.0001
Comorbidity
None 48.5 Ref Ref
One 36.6 0.61 (0.40-0.93) 0.88 (0.53-1.46)
Two or more 27.9 0.41 (0.26-0.64) 0.58 (0.34-0.98)

0.0003 0.0973
Hospital
Non-teaching 39.6 Ref Ref
Teaching 34.0 0.78 (0.55-1.12) 0.77 (0.50-1.19)

0.186 0.238
TNM stage
II 32.0 Ref Ref
III 60.1 3.22 (2.12-4.89) 4.14 (2.50-6.84)
IV 22.7 0.65 (0.41-1.04) 0.41 (0.24-0.69)

<0.0001 <0.0001

Table 2 Logistic regression analysis for cystectomy as treatment regimen

n
DFS

5-yrs
DFS

HR p-value

Sex
Male 133 70.8 Ref*
Female 40 57.6 1.6 (0.8-3.0)

0.2
Age
≤60 49 84.7 Ref*
61-74 101 61.0 1.7 (0.8-3.5)
≥75 23 49.0 1.9 (0.6-6.0)

0.4
Comorbidity
None 74 68.1 Ref*
One 57 75.0 0.6 (0.3-1.2)
Two or more 42 55.7 1.7 (0.9-3.6)

0.013
Hospital
Non-teaching 107 70.2 Ref
Teaching 66 64.5 1.2 (0.7-2.1)

0.5
Lymph node dissection
Yes 117 71.5 Ref*
No 56 59.2 1.2 (0.7-2.5)

0.3
TNM stage
II 81 79.4 Ref*
III 92 58.2 2.7 (1.4-5.1)
IV - -

0.002

Table 3 Disease free survival (DFS) in patients that underwent radical cystectomy (stage IV 
patients excluded in DFS analysis). * HR in multivariate analysis
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n
DSS

5-yrs
DSS

HR p-value

Sex
Male 159 58.9 Ref*
Female 46 39.1 1.4 (0.9-2.3)

0.2
Age
≤60 62 67.6 Ref*
61-74 118 52.5 1.7 (0.99-2.9)
≥75 25 26.2 3.5 (1.7-7.4)

0.004
Comorbidity
None 83 59.2 Ref*
One 71 59.9 0.6 (0.4-1.1)
Two or more 51 40.2 1.6 (0.9-2.6)

0.003
Hospital
Non-teaching 133 53.2 Ref
Teaching 72 57.3 0.8 (0.5-1.2)

0.3
Lymph node dissection
Yes 147 59.1 Ref*
No 58 43.9 1.5 (0.9-2.5)

0.08
TNM stage
II 81 76.0 Ref*
III 92 44.0 2.6 (1.5-4.5)
IV 32 29.5 5.5 (2.9-10.6

<0.0001

Table 4 Disease specific survival (DSS) in patients that underwent radical cystectomy (stage IV 
patients excluded in DFS analysis).
* HR in multivariate analysis

n
OS

5-yrs
OS

HR p-value

Sex
Male 159 46.5 Ref
Female 46 35.3 1.3 (0.8-1.9)

0.3
Age
≤60 62 63.8 Ref*
61-74 118 38.6 2.0 (1.2-3.2)
≥75 25 16.5 4.6 (2.4-8.7)

<0.001
Comorbidity
None 83 51.8 Ref*
One 71 42.6 0.9 (0.6-1.4)
Two or more 51 33.2 1.6 (0.9-2.6)

0.02
Hospital
Non-teaching 133 42.6 Ref
Teaching 72 46.6 0.8 (0.5-1.2)

0.3
Lymph node dissection
Yes 147 47.0 Ref
No 58 36.9 1.3 (0.9-2.5)

0.1
TNM stage
II 81 65.0 Ref*
III 92 31.4 2.4 (1.5-3.8)
IV 32 25.3 3.7 (2.2-6.5

<0.0001

Table 5 Overall survival (OS) in patients that underwent radical cystectomy (stage IV patients 
excluded in DFS analysis).
* HR in multivariate analysis
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205 patients (37.4%) and TUR +/- radiotherapy in 246 patients (44.9%).
71,7% of those who had cystectomy (147 patients) also underwent a pelvic 
lymph node dissection. 97 patients (17.7%) had no curative treatment. None 
of the patients have been treated with (neo) adjuvant chemotherapy.

Cystectomy
The results of a logistic regression analysis for determinants for cystectomy 
are shown in table 2. The odds of having a cystectomy did not differ from 
the three hospitals with a urological training program and the twelve 
without. Younger patients (60 years or younger) underwent a cystectomy 
more frequently; 61.4% versus 48.6% for 61-74 years and 12.3% for 
patients 75 years and older (p<0.0001). In univariate analysis comorbidity 
was associated with having a cystectomy (p=0.0003), but adjusted for age 
the presence of comorbidity was no longer associated with receiving a 
cystectomy (p=0.097). There was no interaction in the model between age 
and comorbidity (p=0.29). Hospital type and year of diagnosis were not 
significant different with regards patients treated by cystectomy versus other 
type of treatment.

Survival
The 5-year DFS for patients with MIBC older than 75 years was 37.3% and 
the 5 years DSS 29.1%. Five years DFS and DSS were 70.8% and 58.9% in 
males and 57.65 and 39.1% in females. Compared to older patients DSS, 
but not DFS, was better in younger patients. Comorbidity was associated 
with both DSS as DFS; patients with two or more comorbidities had 
worse survival rates. Besides age and comorbidity also TNM stage was an 
independent variable for DSS after cystectomy. Results of all survival analysis 
are shown in Table 3, 4 and 5.
The 5 years DFS, DSS and overall survival (OS) of the cystectomy group were 
66.3, 54.6 and 44.1 respectively versus 44.7 (p<0,001), 34.6 (p<0,001) and 
15.1 (p<0,0001) in the no cystectomy group.

Discussion
A population based study as this creates a unique opportunity to reveal 
common practice in urology. We included 548 patients with muscle 
invasive UCC of the bladder with a follow up of at least 5 years. This group 
represents nearly seventy percent of all patients with a muscle-invasive 
bladder cancer diagnosed in a period of seven years in the northern part of 
the Netherlands. Demographic and pathologic data of this group were not 

significantly different from those of the whole group of patients with, so the 
cohort was representative for the whole group.
Overall 37.4 % had a cystectomy, which is higher than the 33 % in a 
comparable population-based study in the USA.5 However this means that 
the majority of patients with MIBC were not treated by cystectomy. Age 
was a strong predictor for the treatment choice. In our study 25 out of 204 
patients older than 75 years (12.3%) had a cystectomy. So compared to 
Snyder’s data they were treated less aggressively.9 However another Dutch 
study on the patterns of care for the treatment of MIBC revealed with 
regards cystectomy in patients older than 75 years a percentage of only 
6.7% .10 Prout and co-workers specified their data of their older patients 
with MIBC: in the age group of 75-79 years 24% had radical cystectomy, 
16% in the age group of 80-84 and 4% in those older than 85.5 Figueroa 
et al have shown that aggressive, curative, radical surgery may be a viable 
treatment for properly selected elderly patients.11 Acceptable mortality 
and morbidity can be achieved in elderly patients.12,13 Patients with more 
comorbidity less frequently underwent cystectomy. Adjusted for age 
in multivariate analysis turned out to be not a significant factor (OR for 
two or more versus no comorbidity 0.58; 95% CI 0.34-0.98, p= 0.09). This 
comorbidity was subdivided in three different groups; with none, one and 
two or more comorbidities. Standardized classification like the Charlson 
Comorbidity Index (CCI) could not be used as the comorbidity was not 
registrated according to CCI. From the individual medical files we were not 
able to extract all data properly to use the CCI. However, Charlson 0 equals 
0 comorbidity as well as Charlson equal or greater than two is equal to 
our two or more co morbidities.14 22.7% of those with no co morbidities 
underwent radical cystectomy and 13.3% and 5.9% of patients with one 
or two or more co morbidities respectively (p=0.020). Similar results have 
been reported before.5 None the less, age is a more important factor in the 
consideration of treating patients with cystectomy than comorbidity. Only in 
the oldest patient group, comorbidity was a significant factor.
Results on survival after cystectomy compared to no cystectomy suggests 
a rather good DSS and DFS for the no cystectomy group. Though we 
will stress that there will be confounding by indication bias as it is a 
retrospective study. Unfortunately, no randomized, prospective data proving 
the benefit on survival of cystectomy compared to other treatment regimen 
are available. According to European guidelines radical cystectomy remains 
nevertheless the gold standard in the treatment of MIBC.15

Within the CCCN network, where all patients have access to the different 



5958

Chapter 3

Chapter 3

treatment modalities for MIBC, a significant part of the cohort then was not 
treated with the recommended surgical treatment. Most of the patients 
were treated with TUR with external beam radiation therapy. A small group 
underwent a TUR and interstitial irradiation with or without external beam 
radiation therapy. The Netherlands is one of the few countries in Europe 
where brachy therapy is a treatment option of solitary MIBC. In two Dutch 
series brachy therapy showed no inferior survival rates, with preservation of 
the bladder.16,17 Possibly the recent data will reflect the gradually changed 
clinical practice pattern throughout the years.
Radical surgery may be a viable treatment for properly selected elderly 
patients and acceptable mortality and morbidity can be achieved in elderly 
patients.12,13 In the individual, older patient, there should be good reasons 
not to perform surgery. The use of an assessment scale may help in decision 
making.18

It became clear that not all urologists in the CCCN region perform a routine 
lymph node dissection in patients treated with cystectomy for MIBC. Only 
71.7 % of the cystectomized patients that underwent surgery underwent 
pelvic lymph node dissection. A logistic regression analysis of patients that 
underwent cystectomy showed no factor that was significantly different in 
people that underwent a PLND and the group that did not undergo PLND 
(results not shown). Several reports have been published, showing the 
benefit of extensive lymphadenectomy in patients with MIBC, especially 
concerning the outcome in those with limited nodal disease.19–21 In our view, 
comorbidity and age may never be the reason not to perform a pelvic lymph 
node dissection.
Contrary to other reports we did not find a significant difference in survival 
between males and females. A common explanation for male/female 
differences is that the latter often are diagnosed at a worse stage of disease. 
Adjusted to stage, females remain to have a worse prognosis for unknown 
reasons.22

DFS and DSS were better in younger patients than in older patients. We 
have not stratified these groups while it is not a suitable technique in a 
retrospective analysis. The common explanation is the less aggressive 
treatment of elderly patients. In a prospective study of evaluation of a bladder 
preservation strategy in MIBC authors showed that preserving the bladder is 
feasible in a non highly selected patients cohort. The reason for this choice 
was to avoid the surgical risk in elderly patients and patients with comorbidity. 
However the consequences of a primarily non-surgical approach were need 
to undergo major complication-related interventions in an emergency setting. 

They neither had an explanation for different outcomes in formerly published 
cystectomy series in elderly patients. Finally, they stressed the absence of a 
proper instrument to select patients on base of risk versus benefit.23

Disease specific survival has been shown to decrease with increasing age 
and an increasing number of comorbidities in patients treated with radical 
cystectomy. Nomograms predicting recurrence after cystectomy use age 
as one of the values in predicting recurrence, but in our study age was not 
a significant factor in DFS.24,25 As in the series of Dalbagni, our data show 
that cystectomy in elderly patients will result in a DFS comparable to that of 
younger patients, but will result in decreased DSS.26 Peri-operative mortality 
is probably being responsible for the worse DSS in older patients.18 Very 
recently a validation study showed the usefulness of prediction tools in a 
low- to intermediate-volume center. Two published nomograms provided 
accurate predictions of recurrence and survival which were better than TNM 
stage-based prediction. Apparently it seems useful for the CCCN region to 
practice these nomograms. It would be of interest to study the effects of this 
nomogram on changes in current practice and on effects on survival rates in a 
prospective cohort.27

Conclusions
Only onethird of patients with MIBC in the CCCN region were treated by 
radical cystectomy. TNM stage and age were identified as the main variables 
with regards the choice for cystectomy. Hospital size and type and year 
of treatment had no significant effect on treatment. TNM stage, age and 
comorbidity were independent variables for disease specific survival after 
cystectomy.
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Abstract
This study assessed whether rising age, socioeconomic status (SES) and 
presence of serious comorbidity affected treatment choice and survival 
in a population-based series of patients with muscle-invasive bladder 
cancer (MIBC) in the Netherlands. Therefore a consecutive series was 
studied, including all patients diagnosed with MIBC between 1995-2009 
in the Eindhoven cancer registry, preceding centralisation of cystectomy. 
The independent effects of age, SES and serious comorbidity on therapy 
choice and their effects on overall survival were estimated by multivariate 
logistic regression and multivariate Cox proportional hazard analyses, 
respectively.

Of the 2,445 patients, 38% were aged ≥75 years at diagnosis and 63% 
had at least one serious comorbid condition. Higher age and serious 
comorbidity were independent predictors for abstaining from cystectomy, 
where SES was not (61-74 versus <=60: OR:0.8; 95%CI:0.6-1.0;  
≥75 versus ≤60: OR:0.1; 95%CI:0.1-0.2; one comorbid condition versus 
none: OR:0.7; 95%CI:0.5-0.9; two versus none: OR:0.6; 95%CI:0.5-0.8). 
Patients undergoing cystectomy, external beam radiotherapy (EBRT) or 
interstitial radiotherapy (IRT) survived longer independent of age, SES, 
and serious comorbidity (HR:0.4; 95%CI:0.4-0.5; HR:0.8; 95%CI:0.7-0.9; 
HR:0.4; 95%CI:0.3-0.5, respectively).

Consequently, preceding centralisation of cystectomy, higher age and 
serious comorbidity were independent predictors for abstaining from 
cystectomy due to an expected high rate of short term medical problems. 
As cystectomy is associated with a better survival, independently 
from age, SES and serious comorbidity, it can be questioned whether 
cystectomy has been underutilized in elderly and in patients with serious 
comorbidity. Centralisation might be a solution for this suggested 
underutilization.

Effects of age and 
comorbidity on 
treatment and 
survival of patients 
with muscle-invasive           
bladder cancer

Introduction

In the Netherlands, patients aged ≥65 years represent more than 80% of all 
cases of mortality.1 In 2008 the most important cause of death was cancer, 
which accounted for 30% of all deaths. As expected, the prevalence of 
registered comorbidity in newly diagnosed cancer patients increased with 
age: 48% for patients aged 50-64 years and up to 80% for those ≥80 years2. 
In the Netherlands, bladder cancer was the seventh most common cancer 
in 2010 {www.cijfersoverkanker.nl} and has a peak incidence in the seventh 
decade of life.3 Serious comorbidity may complicate surgical treatment of 
bladder cancer. Especially patients with prior cardiac history who undergo 
radical cystectomy are more likely to develop complications.4 Cystectomy 
as high risk, low volume operation shows a volume-outcome relationship; 
less postoperative mortality and longer survival are reported for patients 
treated by high volume providers.5 The management of bladder cancer in 
this growing group of elderly is an increasing challenge. About 20-40% of 
all patients with bladder cancer will present with or progress to MIBC. 6 For 
patients with MIBC, radical cystectomy remains the preferred treatment.6 
This procedure appears to be safe for elderly patients and is even feasible 
for patients of older age with serious comorbidity.3, 7-8 Although radical 
cystectomy has been suggested to have a survival benefit for selected 
elderly patients9, these patients generally do not undergo this type of 
surgery due to the higher risk of morbidity and postoperative mortality.10-15 
Furthermore, there is a role for bladder-preserving approaches, either IRT for 
selected patients16 or EBRT as alternative to radical cystectomy17-18; aiming 

4



6766

Chapter 4

Chapter 4

to maintain quality of life for the elderly while maintaining comparable local 
control and survival. High SES is also known to affect choice of treatment 
and have better survival rates for instance prostate cancer.19

The aim of this study is to assess whether rising age, SES and presence of 
serious comorbidity affected treatment choice and survival in a population-
based series of patients with MIBC in the Netherlands, preceding 
centralisation of cystectomy.

Patients and methods
Data from all patients primary diagnosed with histologically proven 
urothelial cell carcinoma (transurethral resection or bladder biopsy) with 
invasion of the detrusor muscle between 1995 and 2009 were obtained from 
the population-based database of the Eindhoven Cancer Registry (ECR). The 
ECR covered about 10 medium to large community hospitals in which the 
number of practising urologists increased from 30 to 40. The nationwide 
Dutch network and registry of histopathology and cytopathology (PALGA) 
submits reports of all diagnosed malignancies to the ECR. In addition, the 
national hospital discharge databank completes case ascertainment up to 
≥95%.20 Registration clerks collect data on diagnosis, staging, treatment 
and comorbidity (diabetes, hypertension, cardiovascular disease, pulmonary 
disease and any other significant comorbidity) from the medical records, 
including pathology and surgery reports, and letters from the general 
practitioner plus current medication data, using a strict registration and 
coding manual. These data are entered into the ECR.

Data
Data on vital status (available until 31 December 2011) were obtained from 
the hospital records and the mortality register of the Central Office for 
Genealogy (that registers all deaths in the Netherlands via the municipal 
population registries). Tumor stage was based on pathological information; 
if pathological information was missing the clinical information was 
used. A modified Charlson score was used to assess comorbidity.2 When 
comorbidity was not mentioned in the medical file of the patient, it was 
registered as not recorded, and these patients were analyzed as not having 
comorbidity. If patients were treated in a hospital outside the region of the 
ECR, comorbidity was also missing, (n=114), these patients were excluded 
from all analyses. Comorbidity was categorized into none, one, and two or 
more comorbidities per patient. Next to that, subgroups of patients with 
the comorbid conditions of diabetes, hypertension, and cardiovascular or 

pulmonary diseases were analysed. An indicator for SES as developed by 
Statistics Netherlands was used, in which SES is defined at a neighbourhood 
level (based on six-digit postal code). On average each postal code area 
contains 17 households, thus covering a very small geographic area. Postal 
codes were assigned to four SES categories, low, intermediate, high and 
institutionalized. This latter category contains the postal codes of care-
providing institutions, such as a nursing home. Patients for whom SES was 
missing (n=41) were excluded from the analyses.
Data were entered into a separate, anonymous, password-protected 
database. According to Dutch laws on data protection and patient-provider 
agreement no official approval from an Institutional Review Board was 
needed. {http://www.federa.org/codes-conduct}

Statistics
The characteristics of all patients with MIBC were described according to 
primary treatment. 6-month, 1-, 3- and 5-year cohort based relative survival 
(RS) was calculated, according to patient, tumor characteristic and given 
treatment. Multivariate logistic regression models were used to assess 
whether age, SES and comorbidity were independent predictors of the 
choice for either cystectomy, EBRT or IRT in MIBC patients. The models 
were adjusted for sex, period of diagnosis, and tumor stage. Odds ratios 
(ORs) and 95% confidence intervals (CIs) were estimated. In addition, the 
impact of various comorbid conditions was assessed in separate models on 
the probability of undergoing cystectomy, after adjustment for age, stage, 
sex and period of diagnosis. To assess whether age, SES, comorbidity and 
therapy choice affected overall survival, a multivariate Cox proportional 
hazard was used to estimate hazard ratios (HR), and 95% CIs. The models 
were adjusted for sex, tumor stage and period. All analyses were performed 
in SAS version 9.3.

Results
Patient characteristics
Overall, 2,455 patients with MIBC were included; their characteristics are 
presented in table 1. The majority was male (75%), the mean age was 70 
and 38% were aged ≥75 years at diagnosis. Overall, 63% of these patients 
suffered from at least one comorbid condition and 32% had at least 
two concomitant comorbid conditions. For 14% of the patients without 
comorbidity no information on comorbidity was recorded in the medical 
files. In patients aged ≤60, 61-74 years and ≥75 years, the percentage 
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Characteristic Total % Mean 
age at 
diag-
nosis
(yrs)

Cystec-
tomy 
(%)†

EBRT
(%)¡

IRT
(%)

TUR 
only 
(%)

Other 
treat-
ment 
(%)

Gender Male 1829 75 70 34 35 7 17 12
Female 616 25 71 32 33 5 20 15

Age group ≤60 years 444 18 52 15 10 10 22
61-74 years 1062 44 43 31 9 12 11

≥75 years 939 38 13 48 3 28 10
Period 1995-1999 704 29 70 29 43 8 18 12

2000-2004 858 35 71 32 35 7 19 13
2005-2009 883 36 71 39 27 7 18 14

TNM Stage II 1402 57 72 25 43 10 23 6
Stage III 503 21 69 59 24 3 8 12
Stage IV 540 22 68 30 23 1 16 33

Comorbidity None# 919 37 67 38 32 8 13 14
One 748 31 71 32 35 6 19 14
Two or more 778 32 74 27 37 6 23 11

Type of 
comorbidity

Diabetes 285 12 74 26 39 7 24 9

Hypertension 472 19 73 34 35 8 17 12
Cardiovascular 753 31 74 26 39 7 22 11
Pulmonary 315 13 73 27 39 5 23 9

SES Low 643 26 72 30 38 6 18 13
Intermediate 1002 41 69 38 34 6 16 12
High 624 26 69 36 33 9 16 13
Institutionalized* 176 7 77 12 35 6 36 15

Total 2445 70 33 35 7 18 13

(EBRT= External Beam Radiation Therapy; IRT=Interstitial Radiation Therapy; TUR=Trans Urethral 
Resection; SES= Socio Economic Status)
$ As more than one treatment can be offered to a patient, % can be higher than 100%
# Patient with unrecorded comorbidity included. * Patients in care-providing institutions.
† 20 patients treated with neo-adjuvant chemotherapy included.
¡ 32 patients treated with neo-adjuvant chemotherapy included.
Source: Eindhoven Cancer Registry.

Table 1: Patient and tumor characteristics of patients with muscle invasive bladder cancer according to 
primary treatment, diagnosed between 1995 and 2009 (n=2,445) in the south of the Netherlands. 

Characteristic N (mean age 
at diagnosis)

6-month  
RS

1-year 
RS

3-year 
RS

5-year 
RS

Gender Male
Female

1829
616

0.83
0.73

0.68
0.53

0.43
0.31

0.36
0.27

Age group ≤60 years
61-74 years
≥75 years

444
1062
939

0.86
0.84
0.73

0.71
0.70
0.53

0.46
0.44
0.30

0.41
0.39
0.21

Period 1995-1999
2000-2004
2005-2009

704
858
883

0.81
0.79
0.81

0.64
0.61
0.67

0.43
0.37
0.40

0.37
0.32
0.32

TNM Stage II
Stage III
Stage IV

1402
503
540

0.86
0.81
0.66

0.74
0.63
0.40

0.52
0.34
0.14

0.46
0.27
0.09

Treatment Cystectomy
EBRT
IRT
Only TUR
Other treatment

810 (65 yrs)
846 (74 yrs)
168 (66 yrs)
442 (76 yrs)
315 (68 yrs)

0.93
0.87
0.95
0.55
0.63

0.79
0.67
0.92
0.39
0.45

0.53
0.36
0.77
0.23
0.24

0.48
0.29
0.70
0.19
0.16

Total 2445 0.80 0.64 0.40 0.33
(EBRT= External Beam Radiation Therapy; IRT=Interstitial Radiation Therapy; TUR=Trans 
Urethral Resection)

Table 2: Relative survival (RS) according to patient, tumor characteristic and treatment
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of patients without comorbidity decreased from 61% to 36% to 28%, 
respectively (data not in table). The percentage of patients with two or more 
comorbid conditions was 13%, 33% and 40% for those aged ≤60, 61-74 and 
≥75 years, respectively (data not in table).
33% of all 2,455 patients underwent cystectomy being 13% in patients aged 
≥75 years, 43% among those aged 61-74, and 52% among those aged ≤60 
(Table 1). Of the patients aged ≥75 years with no, one, and two comorbid 
conditions 13%, 10% and 15% underwent cystectomy, respectively (data not 
in table).
One third of all patients underwent neither cystectomy, EBRT nor IRT. Of 
this group, 442 patients underwent only a TUR, having the highest mean 
age (76 years), having more than two comorbid conditions, and having T2 
tumor. Neo-adjuvant chemotherapy was performed in 52 patients (2.1%); in 
20 patients prior cystectomy and in 32 patients prior radiotherapy. Among 
the group with other treatments, patients merely had higher stage disease. 
(Table 1 and 2)
The 6-month, 1-, 3- and 5-year relative survival rates according to treatment 
were 0.93, 0.79, 0.53 and 0.48 for patients who underwent cystectomy. The 
EBRT group showed poorer relative survival compared to the cystectomy 
patients, but patients categorized in the groups of TUR only or other 
treatment exhibited the poorest relative survival. (Table 2)

Impact of age, SES and comorbidity on treatment choice
After adjustment for sex, period of diagnosis and stage, higher age and 
serious comorbidity, were independent predictors of abstaining from 
cystectomy, where SES was not (61-74 versus ≤60 years: OR:0.8; 95%CI:0.6-1.0; 
≥75 versus ≤60 years: OR:0.1; 95%CI:0.1-0.2; one comorbid condition versus 
none: OR:0.7; 95%CI:0.5-0.9; two comorbid conditions versus none: OR:0.6; 
95%CI:0.5-0.8). (Table 3)
Patients with cardiovascular disease, diabetes and pulmonary disease 
significantly less often underwent a cystectomy (OR: 0.6; 95%CI:0.5-0.8; 
OR:0.6; 95% CI:0.5-0.9; OR:0.6; 95%CI:0.4-0.8, respectively; data not in table).
Older patients were more often referred for EBRT. Patients aged ≥75 and 
patients between age 61 - 74 more often underwent EBRT than patients 
under 60 (OR:5.1; 95%CI:3.8-6.9, OR:2.4; 95%CI:1.8-3.4 respectively). Patients 
aged ≥75 years received less often IRT than younger patients (OR:0.2; 
95%CI:0.1-0.3). There is no independent effect of comorbidity on the option 
of being referred for these latter two treatments.

Impact of age, SES, comorbidity and treatment choice on overall survival
Table 4 shows that age, SES and comorbidity were independently associated 
with overall survival. These effects were adjusted for sex, tumor stage and 
period, where female sex and higher stage were also independent predictors 
of survival (HR: 1.2; 95%CI:1.1-1.3; HR:3.3; 95% CI:2.9-3.7, respectively). These 
effects remained significant after adding treatment to the model, although 
the effects of age decreased. Overall, older age, female sex, advanced 
stage, more comorbidity and not undergoing treatment with curative intent 
(cystectomy, EBRT or IRT) were associated with a lower survival. Patients 
undergoing cystectomy, EBRT or IRT lived longer independent of age, 
SES, and serious comorbidity (HR:0.4; 95%CI:0.4-0.5; HR:0.8; 95%CI:0.7-0.9; 
HR:0.4; 95%CI:0.3-0.5, respectively).
When assessing the effect of various comorbid conditions on survival 
(corrected for sex, age, period of diagnosis, stage, SES and cystectomy) 
in separate models, the presence of diabetes (HR 1.5.95% CI 1.3-1.8), 
cardiovascular disease (HR 1.3, 95% CI 1.2-1.5), hypertension  
(HR 1.1, 95% CI 1.0-1.3) and pulmonary disease (HR 1.5, 95% CI 1.3-1.7) 
significantly decreased survival.

Discussion
Of the 2,445 patients, 38% were aged ≥75 years at diagnosis; and 63% had 
at least one serious comorbid condition. Higher age and serious comorbidity 
were independent predictors for abstaining from cystectomy, where SES was 
not (61-74 versus <= 60: OR:0.8; 95%CI:0.6-1.0; >=75 versus <=60: 
OR:0.1; 95%CI:0.1-0.2; one comorbid condition versus none:OR:0.7; 
95%CI:0.5-0.9; two comorbid conditions versus none:OR:0.6; 95%CI:0.5-0.8). 
Patients treated with cystectomy, EBRT or IRT had a better survival 
independent of age, SES, and serious comorbidity (HR:0.4; 95%CI:0.4-0.5; 
HR:0.8; 95%CI:0.7-0.9; HR:0.4; 95%CI:0.3-0.5, respectively).
We found the usual association between age and comorbidity, i.e. the 
percentage of patients with ≥2 comorbid conditions was a threefold higher 
for patients aged ≥ 75 years (40%) compared to patients aged <60 years 
(13%). Although this association is well established, the impact of these 
factors on cancer survival is not unequivocal. For bladder cancer it has been 
shown that patients with low SES have more risk of suffering from, especially 
cardiovascular, comorbidities.26 Patients who are smoking have a common risk 
factor for the development of both cardiovascular or lung disease and bladder 
cancer.3;17 As these patients are in poorer health than bladder cancer patients without 
these comorbidities, the chance on the best treatment, cystectomy, is diminished.
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Cystectomy EBRT IRT
Factor OR (95% CI) OR (95% CI) OR (95% CI)
Age (years)
≤60 
61-74 
≥75 

1.0
0.8
0.1

(0.6 – .0.9)
(0.1 – 0.2)

1.0
2.4
5.1

(1.8 – 3.3)
(3.8 – 6.9)

1.0
0.8
0.2

(0.5 – 1.2)
(0.1 – 0.3)

Male 
Female 

1.0
0.9 (0.7 – 1.2)

1.0
0.9 (0.7 – 1.1)

1.0
0.9 (0.6 – 1.3)

Period
1995-1999
2000-2004
2005-2009

1.0
1.3
1.9

(1.0 – 1.6)
(1.5 – 2.4)

1.0
0.7
0.5

(0.6 – 0.9)
(0.4 – 0.6)

1.0
1.0
0.9

(0.7 – 1.5)
(0.6 – 1.4)

Stage 
II
III
IV

1.0
4.3
0.8

(3.4 – 5.4)
(0.6 – 1.0)

1.0
0.5
0.5

(0.4 – 0.6)
(0.4 – 0.6)

1.0
0.2
0.1

(0.1 – 0.4)
(0.0 – 0.2)

Comorbidity 
None
One 
Two or more

1.0
0.8
0.7

(0.6 – 1.0)*
(0.5 – 0.9)*

1.0
1.0
1.0

(0.8 – 1.2)
(0.8 – 1.2)

1.0
0.8
0.9

(0.5 – 1.2)
(0.6  - 1.3)

Socioeconomic 
status
Low
Intermediate
High
Institutionalized

1.0
1.2
1.1
0.4

(1.0-1.6)
(0.8-1.4)
(0.2-0.7)

1.0
0.9
0.9
0.6

(0.8-1.2)
(0.7-1.1)
(0.4-0.9)

1.0
1.0
1.6
1.2

(0.6-1.6)
(1.0-2.5)
(0.6.-2.5)

(EBRT= External Beam Radiation Therapy; IRT=Interstitial Radiation Therapy; TUR=Trans Urethral 
Resection)
^ Other treatment options not included in analysis 
* Estimate of odds ratio (OR) is significant, 95% confidence interval does not include 1.0
# Patient with unrecorded comorbidity included.  Source: Eindhoven Cancer Registry.

Table 3: Multivariate logistic regression analyses of determinants of cystectomy and EBRT or 
IRT in patients with muscle-invasive bladder cancer. (n= 2,445)

Variable Model with age, 
sex, period and 
stage

Model with age, 
sex, period, stage 
and comorbidity

Model with age, 
sex, period, stage, 
comorbidity and 
treatment

Factor HR (95% CI) HR (95% CI) HR (95% CI)
Age (years)       ≤60
                         61-74
                         ≥75 

1.0
1.4
2.9

(1.2 – 1.6)
(2.5 – 3.4)

1.0
1.3
2.7

(1.2 – 1.5)
(2.3 – 3.1)

1.0
1.3
2.0

(1.1 – 1.5)
(1.7 – 2.4)

Sex                    Male
                         Female 

1.0
1.2 (1.1 – 1.3)

1.0
1.2 (1.1 – 1.3)

1.0
1.2 (1.1 – 1.3)

Period              1995-1999
                         2000-2004
                         2005-2009

1.0
1.0
0.9

(0.9 – 1.1)
(0.8 – 1.0)

1.0
1.0
0.9

(0.9 – 1.1)
(0.8 – 1.0)*

1.0
1.0
0.9

(0.9 – 1.1)
(0.8 – 1.0)

Stage               II
                        III
                        IV

1.0
1.5
3.2

(1.4 – 1.7)
(2.9 – 3.6)

1.0
1.5
3.3

(1.4 – 1.7)
(2.9 – 3.7)

1.0
1.8
3.0

(1.6 – 2.0)
(2.6 – 3.3)

Socioeconomic status
                       Low
                       Intermediate
                       High
                       Institutionalized

1.0
0.9
0.8
1.4

(0.8  - 1.0)
(0.7 - 0.9)*
(1.1 - 1.6)

1.0
0.9
0.8
1.4

(0.8 - 1.0)
(0.7 - 0.9)*
(1.1 - 1.6)

1.0
0.9
0.8
1.3

(0.8 - 1.0)
(0.7 - 0.9)*
(1.1 -1.5)

Comorbidity    None
                         One 
                         Two or more

1.0
1.2
1.4

(1.1 – 1.3)
(1.2 – 1.6)

1.0
1.1
1.4

(1.0 – 1.2)
(1.1  - 1.5)

Cystectomy      No
                         Yes                                                        

1.0
0.4 (0.4 - 0.5)

EBRT                 No
                        Yes

1.0
0.8 (0.7 - 0.9)

IRT                   No
                        Yes

1.0
0.4 (0.3 - 0.5)

(EBRT= External Beam Radiation Therapy; IRT=Interstitial Radiation Therapy; 
TUR=Trans Urethral Resection)
^ Other treatment options not included in analysis 
* Estimate of hazard ratio (HR) is significant, 95% confidence interval does not include 1.0
# Patient with unrecorded comorbidity included.  Source: Eindhoven Cancer Registry.

Table 4: Multivariate Cox regression model of risk on death for patients with new diagnosed 
muscle-invasive bladder cancer, in the South of the Netherlands, 1995 - 2009 (based on 
overall survival)



7574

Chapter 4

Chapter 4

MIBC is an aggressive malignancy; if left untreated its course is usually 
fatal with ≥85% of patients dying from their disease in 24 months.17;21 As 
compared to earlier population-based studies, the 35% of our patients 
treated with EBRT for MIBC is relatively high, whereas the 34% undergoing 
cystectomy, is similar to the results of other series.22 With increasing age and 
comorbidity treatment will be progressively less invasive. This is in contrast 
to our study, where IRT was less used in the elderly although it is a bladder 
preserving, and therefore a less aggressive but still an invasive treatment. No 
conclusions can yet be drawn on the group of patients who received neo-
adjuvant chemotherapy because of small numbers and probably marked 
selection.
As expected in this retrospective study, undergoing a cystectomy was 
significantly associated with longer survival in comparison to ERBT and IRT, 
also after adjustment for differences in age, comorbidity and stage, these 
results might have been affected by referral bias. After adjustment for 
cystectomy, high age and comorbidity were also independently associated 
with shorter survival. The negative impact of comorbidity on overall survival 
was also reported in two other retrospective studies including 210 and 
1,121 patients.24,25 In the first study, age was not an independent predictor 
of overall survival. Another study in a population-based radical cystectomy 
cohort including 11,260 patients showed age to be the main determinant of 
other-cause mortality and cancer-specific mortality.23 However, in this study 
comorbidity was not assessed.
The critical factor for success of any treatment for MIBC in the elderly is 
patient selection.26 The question then remains whether the patients having 
good prognosis after cystectomy would have had the same good result 
after treatment with IRT or EBRT. A Dutch study on IRT showed that at 1, 3 
and 5 years, the disease-free probability was 85%, 68% and 61% and overall 
survival probability was 91%, 74% and 62%, respectively. This concerns a 
selected patient population (solitary, T1G3 -T3 bladder tumors, diameter<5 cm.).16 
Despite the apparent benefits of radical cystectomy in selected elderly 
patients, to date no guidelines are available for patient selection.10 Although 
several validated geriatric assessment scales and indicators are used for the 
elderly referred for chemotherapy, these tools are rarely applied to patients 
treated with other modalities.27 It is reasonable to assume that for fit 
elderly patients radical cystectomy offers the best form of disease control.9 

Screening tools to distinguish between fit and frail patients will increase their 
chance of survival or prevent early death and treatment can be individualised 
for frail elderly patients in order to maintain optimal quality of life.28

Another factor, which has not been observed in this study, that can 
contribute positively to the survival of the cystectomy patients is the 
relationship between the volume of operations performed in a center and 
survival after cystectomy.29 Though not examined in our study, the possible 
benefit of additional chemotherapy to EBRT or surgery is another issue that 
must be subject of the discussion on patient selection. Moreover, EBRT 
concurrently combined with chemotherapy offers comparable results with 
those of surgery.18

Strengths and weaknesses
The present study has both strengths and limitations. A main strength is 
that our results are based on a large unselected population of patients with 
diverse treatment policies in about 10 hospitals, rather than from a single 
institution or clinical trial series in which patients are carefully selected, 
making the results applicable to a general population of patients with 
bladder cancer. A second main strength is the availability of the comorbidity 
status for assessment because of special efforts undertaken by the registry. 
A limitation includes the impossibility to examine disease-specific survival, 
and the use of a modified Charlson comorbidity index which may hamper 
comparison to other studies where the standard Charlson comorbidity index 
is used.2 Further limiting aspect of this study is that due to its retrospective 
character, registration of the exact treatment in the group “other treatment” 
and the motivation for patient selection for treatment is lacking which may 
have affected the results. Then, with respect to the observational design 
of this study we could have utilized the propensity score methods for the 
correction of confounding factors. However, given the common incidence 
of the outcome, the regression analyses yielded same results and the 
propensity score methods were not applied.30

Conclusions
Higher age and serious comorbidity were independent predictors for 
abstaining from cystectomy. Cystectomy is associated with a better survival, 
independently from age, SES and serious comorbidity. As it is the preferred 
treatment6, also in elderly and in patients with serious comorbidity, it can be 
questioned whether cystectomy was underutilized in elderly and in patients 
with serious comorbidity. As with the increasing diversity in fit versus frail 
elderly patients, the need for awareness for good counselling of the patient 
and choosing the best treatment for the individual patient is becoming 
more important. Nowadays with the standardized multidisciplinary meetings 
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between urologist, oncologist and radiation oncologist before treatment 
for MIBC, the awareness has increased and shared decision making on 
treatment plan is being done. Reasonably, regionalisation for cystectomy, 
as in 2010 a volume-based proposal was introduced in the Netherlands, 
may not only contribute to better outcome of cystectomy but as well to 
development of selection tools to help decision-making in individualized 
treatment. Then, referral to IRT or EBRT could be inferior to cystectomy in 
patients with good prognosis. Thereby the status of alternative treatment 
options for patients with MIBC is an ongoing debate.
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5
 History, development,     
 and the current  
 role of retrograde 
 ureteropyelography     
 in diagnosing upper 
 urinary tract tumors 

Today it is possible to examine the whole urothelium, starting from the 
calyces of the kidney and running towards the urethral meatus, in a harmless 
way with respect to the integrity of the body. There is a long history behind 
this that involves not only many experiments with animals but also involving 
humans.

The interest the physicians have in being able to diagnose pathology in 
body cavities hidden from the naked eye has existed since ancient times. 
The bladder was the first cavity to be sounded. By catheterization of the 
urethra, using rolled-up palm leaves or metal sounds, for example, it 
became possible to relieve painful retention of urine. The first reference to 
endoscopy was from Hippocrates (460-377 BC), who described the use of 
a rectal speculum. Over two thousand years later, the evolution of imaging 
of the urinary tract continued with the concept of internal visualization 
of the human cavities through natural orifices, which was introduced in 
1806 by Philipp Bozzini (1773-1809), an army surgeon living in Frankfurt, 
Germany.1 He invented an instrument that was the forerunner of the 
modern endoscope. His “Lichtleiter” consisted of a candle holder in a box 
and a hollow tube (like a speculum) for viewing, which could be used for 
making the pharynx, nasal cavities, or female urethra visible 1,2 (Figure 1). 
The instrument failed when applied to the bladder, because it was too large 
for the urethra and the view obtained from reflected candlelight was too 
weak. Moreover, his instrument caused burns in patients and investigators; 
the Faculty of Medicine in Vienna stated its disapproval of the instrument 
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when it came to examining such “private regions” of the human body. 
This led to a delay in any further development. Nevertheless, almost five 
decades later Antonin-Jean Desormeaux (1815-1894), a surgeon working 
in L’Hôpital Necker in Paris, and under the aegis of the person considered 
the father of urology, Professor Jean Casémir Felix Guyon (1831-1920), 
constructed an instrument with a lamp burning alcohol and turpentine 
held in a reservoir in the handle, along with a concave mirror with a central 
hole to reflect light into the organ by means of the instrument 2 (Figure 
2). In 1853, Desormeaux’s urethroscope was the first to be introduced into 
the urethra and bladder of a patient. It was Maximillian Nitze (1848-1906) 
who constructed an operating cystoscope between 1891 and 1894. He 
optimized visibility by means of two essential ideas. First, he used lenses in 
the form of a miniature telescope to magnify the image at the end of the 
endoscope. Second, he illuminated the bladder through the endoscope’s 
tip, using a water-cooled electric platinum-filament lamp.3 In collaboration 
with Joseph Leiter (1830-1892), an optician from Vienna, he constructed 
an angled metal 21 French catheter containing lenses and a water-cooled 
platinum wire (Figure 3). Then Nitze constructed cold and hot wire loops 
for galvanocautery, and was the first to succeed in coagulating a bladder 
papilloma. With the invention of the incandescent light bulb, the visibility 
of the endoscopic instrument was optimized. It was Thomas Alva Edison 
(1847-1931), an American inventor and businessman, who made practical 
improvements to and patented the incandescent light bulb in 1879, which 
led to widespread commercial use.4 Subsequently, several others developed 
a special tube that allowed for catheterization of the ureters and the 
exchange of fluid during examination. Today we still use the moveable 
lever, integral to the cystoscope, to guide the ureter catheter designed by 
Joaqim Albarran (1860-1912), a professor of urology working together with 
Desormeaux in L’Hôpital Necker in Paris (Figure 4: Albarran lever). At the 
same time it was the Czech gynecologist Karl Pawlik (1849-1914) of Prague, 
who was the first to conduct a radical cystectomy for treatment of bladder 
cancer in 1889; he had already probed the female ureter by means of finger 
control of an air-filled bladder in 1886.1,5 

Retrograde ureteropyelography (RUP) 
With the discovery of the X-ray by Wilhelm Conrad Roentgen (1845-1923) 
in 1895, the development of real urography began. There are many reports 
of the first visualization of renal and ureteral calculi in 1898 on the plain 
abdominal film.6,7 In 1897, the surgeon Théodore Tuffier(1857-1929), also 

Figure 1
Bozzini and his “Lichtleiter”.
Adapted from Sports Injuries, 1st ed. Ber-
lin Heidelberg: Springer-Verlag; 2012:5–
13. Doral MN, Tandogan RN, Mann G, 
Verdonk R et al. Chapter “The Past and the 
Future of Arthroscopy”, Hans H. Pässler, 
Yuping Yang.

Figure 2 
A. Desormeaux and his urethroscope. B. 
Desormeaux’s urethroscope with a lamp 
burning alcohol and turpentine held in a 
reservoir in the handle.

A Adapted from Sports Injuries, 
1st ed. Berlin Heidelberg: Springer-Verlag; 
2012:5–13. Doral MN, Tandogan RN, Mann 
G, Verdonk R et al. Chapter “The Past and 
the Future of Arthroscopy”, Hans H. Pässler, 
Yuping Yang.
B Adapted from De l’endoscope by 
A.J. Desormeaux, 1865, (Courtesy of Well-
come Library, London, UK).

2B

2A

1
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Figure 3
The Nitze-Leiter instrument. 
Adapted from the web page of the Medical University of 
Vienna, Vienna, Austria, Department of History of Medicine. 

Figure 4
Albarran’s lever, as we still use it today, which allows ureteric catheters 
to be deflected in order to assist cannulation of ureteric orifices.
A In horizontal position.
B In deflected position.
C Close up. 

working at L’Hôpital Necker in Paris, was the first to pass a radiolucent 
catheter, guided by a metallic wire that was facilitated by the Albarran’s lever 
integrated in the cystoscope, through the ureteral orifice in the bladder and 
into the ureter (Figure 4). But the first imaging technique of the bladder was 
reported by Adam Wittek in 1903.8 He filled the bladder with air to exhibit a 
stone in it. All sorts of gas (air, oxygen, and carbon dioxide), injected in the 
peritoneum and the retroperitoneal space, were used in radiology for many 
years until better imaging techniques such as IVU and CT-scanning became 
available to obtain a better view of the renal outlines. A year later, P. von 
Wulff showed a bladder anomaly by filling the bladder with a mixture of 
bismuth, starch, and water. It was Maurice-Auguste Chevassu (1877-1957), 
a French urologist and surgeon, who in 1904 invented a bulb-ended sound 
(so-called sonde-bouchon) with an open tip, which facilitated entering 
(and also designed to prevent reflux of injected contrast from) the ureteral 
orifice in order to administer contrast retrogradely into the upper urinary 
tract (figure 5). But the technique of how to visualize the upper urinary tract 
using the technique of retrograde pyelography was described by Friedrich 
Voelcker (1872-1955) from Germany and Alexander von Lichtenberg (1880-
1949) from Hungary, both working as surgeons at the university center in 
Heidelberg, Germany.9,10 Initially they performed a cystogram by instilling a 
colloidal silver media – formerly used for antiseptic wound treatment, called 
Kollargol (German brand name) in a 2% to 5% solution – into their own 
bladders without major adverse events. This rapidly led to the retrograde 
injection of the ureteral orifices through catheters in order to perform the 
first retrograde pyelography in 1906. This Kollargol salt solution, comprised 
of the cation silver and the anion iodide, which together formed silver 
iodide, was very radiopaque. William Frederick Braasch (1878-1973), a 
prominent urologist and head of the urology department of the Mayo 
Clinic in the US, amassed a great deal of practical experience using this new 
technique, resulting in a book titled Pyelography (1915), which described 
most of the structural lesions, including malignant diseases, recognized 
today.11 Furthermore, he used other contrast agents such as sodium iodide 
(12%) and sodium bromide (25%), and also noted their eventual negative 
consequences.

Technique of RUP
Since RUP is a minimally invasive method of imaging the upper urinary tract 
that requires cystoscopic visualization in order to introduce a catheter into 
the ureteral orifice, sterility is important. Potential introduction of bacteria 

A
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directly into the renal collecting system and bloodstream can lead to 
serious sepsis. Before injecting contrast into the catheter, it allows urine to 
be collected from both upper tracts separately for cytologic analyses. Prior 
to inserting the catheter into the urine, air bubbles need to be eliminated 
by rinsing the catheter, because these can act as false filling defects. After 
a plain film, 5 to 10 ml of diluted contrast agent is slowly injected to avoid 
high pressure. Under fluoroscopic guidance the ureter and the renal 
collecting system are assessed in turn (Figure 6). The imaging features of 
upper urinary tract tumor, visualized with RUP, appear as filling defects, 
irregularities of the contour, stenosis of the ureter, nonvisualized calyces, 
and hydronephrosis. The cup-shaped collection of contrast, distal to the 
filling defect, is called the Goblet or Champagne glass sign, and suggests 
a ureteral tumor.12,13  Viewed independently from comparison with other 
imaging techniques, the RUP as it is performed today has its advantages and 
disadvantages. One of its greatest advantages is fluoroscopic monitoring, 
performed by the urologist him/herself, which allows the region of interest 
to be optimized in order to correctly diagnose any pathology. In this way, 
contrast instillation in the ureter can be repeated in the same setting so as 
to reach optimal intracavitary filling (opacification) throughout the whole 
tract for evaluation of any pathology. As for the exposure to contrast 
media involved in RUP, severe adverse events are only seen infrequently. 
Allergic reactions to the contrast agents used in retrograde studies are very 
rare (0.26%). And only a few case reports have documented anaphylactic 
reactions during RUP.14,15 Contrast-induced nephropathy has been 
described, but seems to be associated with bilateral obstruction. Moreover, 
in patients with renal impairment, who cannot excrete intravenous contrast 
or are at risk of developing deterioration of their renal failure upon exposure 
to intravenous contrast, RUP can offer complete urography without the 
previously mentioned dangers. Finally, ancillary diagnostic procedures and 
therapeutic interventions, which can be performed at the same time as 
the RUP, should be mentioned. In addition to collecting selective ureteral 
cytology, a ureteral stent can be placed directly into the ureter to relieve 
symptoms caused by any eventual obstruction caused by a tumor. The 
major disadvantage of the RUP technique is the difficulty or even the 
impossibility of cannulating the ureter as a result of an enlarged prostate, a 
tumor at the ureteral orifice, the presence of a bladder diverticulum, cloudy 
or hematuric urine, or a reimplanted ureter. More experienced urologists 
will deal with these problems better as a result of their superior skills and 
acquired techniques. The main inconvenience of RUP in terms of the patient 

is the requirement of cystoscopy and ureteral catheterization. However, 
this negative aspect will not be relevant when performed during the trans-
urethral resection of the tumor, a procedure performed under spinal or 
general anesthesia. Although the technique is minimally invasive, several 
serious complications from cystoscopy and ureteral catheterization have 
been described, including perforation of several locations of the urinary 
tract, stricture with secondary obstruction, and infection and sepsis. When 
the injection pressure due to the ureteral contrast is too excessive, or 
there is trauma in the urothelium of the renal pelvis and calyces, contrast 
media can leak into lymphovascular spaces.16 The very rare negative 
consequences from this backflow can be air embolism, renal tubular toxicity, 
renal ischemia, renal transplant rejection, prolonged obstruction, urinoma, 
or retroperitoneal abscess. Backflow should be prevented by keeping the 
intrapelvic pressure low (< 30 mmHg), although some individuals with 
normal anatomy will suffer from backflow despite perfect low-pressure 
technique. The final drawback of RUP is that this technique cannot establish 
extrauretral extension or distant spread of a detected tumor. For staging of 
a diagnosed upper urinary tract tumor, additional imaging is required.

Contrast agents
Improvements in contrast agents made over the last 100 years have made 
RUP much safer for the patient. In the era when silver media were used, in 
the urinary tract of dogs the silver could be seen to act as foreign bodies 
and cause focal necrosis. Another cause of adverse effects from this earlier 
technique was the exaggerated distension of the renal pelvis. This not only 
might cause tearing lesions but also could facilitate contrast into the body’s 
circulatory system, which might lead to major adverse reactions.11 Although 
the silver-containing media even resulted in fatalities, several urologists 
continued to use various silver preparations (silver oxide and silver iodide) 
for over a decade. For a while, a minor improvement was made with the 
introduction of a crystalloid.10 But in 1918 the silver decade definitively came 
to an end, and surgeon Donald F. Cameron from the University of Minnesota 
proposed sodium iodide for the retrograde study of the upper tract.17 
The advantage of iodine is its greater molecular weight and its quality of 
selective absorption of X-rays. Moreover, it is not that hypertonic. Oily 
contrast compounds have also been used, for example Lipiodol, also known 
as ethiodized oil, which we know today from markers used for positioning 
techniques in radiotherapy. Lipiodol will not form a nice homogeneous 
solution with water or urine and, therefore, is not suitable for pyelography.18
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It was not until 1929 that Uroselectan, the precursor of later iodinated, 
intravenously used contrast agents, was first reported by an American 
urologist Moses Swick (1900-1985), at the time working at the St Hedwig’s 
Krankenhaus in Berlin.19 Initially on a research fellowship, he was studying 
antibacterial drugs as internist in Leopold Lichtwitz’s Clinic in Hamburg, 
Germany. Lichtwitz was experimenting with the compound Selectan neutral, 
formerly used as a treatment for coccus infections in cows and synthesized by 
Arthur Binz (1868-1943), professor of chemistry at the Agricultural College in 
Berlin, for the treatment of urinary tract infections in man.20 While Swick was 
evaluating the compound in rabbits, the studies revealed that it was promptly 
excreted in the urine, and, since this compound was iodine-containing, he 
obtained radiographs, which showed urograms. Thereafter, he gave several 
injections of Selectan neutral to patients, and intravenous ureteropyelography 
(IVU) was born. Swick attributed the toxic manifestations, such as nausea, 
vomiting, and double vision (actually a hangover), to the methylgroup – better 
known as alcohol – based on empirical findings. As a result, he contacted 
Binz, who was synthesizing a new compound containing iodine atoms with 
the methyl radical substituted. Further modification took place together with 
Kurt Räth, a colleague of Binz and professor of chemistry of the Agricultural 
College of Berlin, by increasing the solubility and lowering toxicity. The new 
preparation, named Uroselectan (Iopax), yielded good X-ray visualization. 
Eventually, Uroselectan was replaced by ionic monomers, then by tri-iodinated 
nonionic agents (Omnipaque), and finally by iso-osmolar nonionic compounds 
(Visipaque).20 These newer and safer agents are commonly used in different 
cross-sectional imaging techniques today. However, there are still some 
drawbacks to IV contrast-enhanced imaging. In addition to allergic reactions 
(0.6%), contrast-induced nephropathy is a feared complication of intravenous 
iodinated contrast media.21 In a recent meta-analysis, the pooled incidence 
of contrast-induced nephropathy was 6.4%. The risk of the need for renal 
replacement therapy after contrast-induced nephropathy was low, at 0.06%. The 
decline in renal function persisted in 1.1% of patients.22 The toxic effects caused 
by iodinated contrast media are considered multifactorial. Numerous studies 
on toxicity of contrast media on various cell types in cell culture models have 
shown evident signs of apoptosis and impairment of several cell functions.23 

This has led to direct cell-membrane damage and increased oxidative stress to 
cultured cells, endothelium, and tubules. As a result, hypoperfusion, hypoxia, 
high osmolarity, and high viscosity may aggravate the cytotoxic effects. In light 
of these potential nephropathy-inducing conditions, several adaptations of 
contrast protocols have been made to minimize the risks for the patient.

Excretory urography or intravenous urography (IVU)
The existence of infections in the pre-antibiotic era resulted in a growing 
resistance to the invasiveness of this retrograde procedure. A contrast 
medium that would be safely excreted by the kidneys was needed. The first 
excretory ureteropyelography with intravenous sodium iodide was produced 
in 1918 and reported in 1923 by internist Leonard George Rowntree (1883-
1959), and dermatologist Earl Osborne (1895-1960) and coworkers at the 
Mayo Clinic, US.16 Further development of excretory urography (1929-1931), 
with both oral and intravenous contrast, was carried out with contrast that 
produced poor visualization and frequent toxicity. As excretory urography 
techniques were refined and newer agents were developed, it became one 
of the most useful and accurate examinations in clinical urology for the 
four decades after 193020,24 (Figure 7). Using IVU as an alternative to these 
retrograde studies has meant a shift from the urologist to the radiologist, 
when performing the imaging of and diagnosis of upper urinary tract 
pathology. Although the urologist could still carry out this procedure, most 
urology practices have lost their own X-ray facility. And this might also have 
contributed to the decrease in enthusiasm for practicing RUP on a wide scale.

Modern imaging of the upper urinary tract
In 2001, there seemed to be no question that IVU would remain the primary 
modality for evaluation of the urinary tract. Still, the introduction of sectional 
imaging and its rapid development did end up completely replacing the IVU.10 
IVU was inexpensive and could assess renal function, estimate the degree of 
obstruction, and depict surgical anatomy. However, IVU had poor sensitivity 
with regard to the detection of small (≥ 3cm) masses. Its other drawbacks 
were the dependency of sufficient renal function, potential contrast-induced 
nephropathy, and the necessity of obtaining delayed films in cases of severe 
obstruction.25 In 1974, radiologist Morton Arthur Bosniak showed that 
nephrotomography increased the detection of renal masses compared to 
standard IVU alone26 (Figure 8). In the late 1970s, ultrasound was also added 
as an important modality, primarily in the differentiation between solid and 
cystic masses of the kidney (Figure 9). After 1980, computer tomography 
(CT) quickly emerged as a powerful “all-in-one” sectional imaging tool for 
diagnosing many diseases of the urinary tract, such as renal infection, calculi, 
(malignant) masses, and trauma. However, at the time IVU was still needed to 
image the urothelium. 
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Figure 5
First radiopaque catheterism of the ureter 
by Tuffier.
Adapted from a manuscript submitted to 
the International Society for the History of 
Radiology (ISHRAD) for eventual publica-
tion on the website of the society. Discus-
sion intended to be held on November 11, 
2011, at the ISHRAD meeting of the BIR.
 

Figure 6 
Normal RUP.
From the collection of the urology department of the Uni-
versity Medical Center Groningen. No signs of UUTT.

Figure 7 
IVU without signs of 
UUTT.
Adapted from Wikipedia 
on ureteral cancer. 
(Wikimedia Commons, 
the free media repository)

Figure 8 
Nephrotomography
A. IVU revealing calcified (L) psoas abscess (black arrow), 
impinging on the ureter.
B. Nephrotomography with calcified caseous renal mass 
(arrowheads) more apparent.

Adapted from Merchant S, Barati A, Merchant N, 
Tuberculosis of the genitourinary system-Urinary tract 
tuberculosis: Renal tuberculosis-Part I. Genitourinary and 
Obstetric Radiology (2013) 23, 1; 46-63.

8A7 8B
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Later on, with the introduction of the multi-row detector CT in the 1990s, 
it was possible to produce a large number of thin section images in a short 
period of time. The spatial, temporal, and contrast resolution became 
sufficient for appropriate images of the urothelium. Subsequently, contrast 
administration and scanning protocols were developed to produce 
IVU-like images of the urinary tract, referred to as CT-urography (CTU) 
(Figure 10).27 As in IVU, normal renal function is a prerequisite in CTU in 
order to produce evaluable (opacified) images in a safe way with respect 
to potential development of renal failure. Meanwhile, magnetic resonance 
imaging (MRI) has become an important imaging technique as well, 
especially in patients with renal insufficiency and in patients with an allergy 
to iodine contrast media. Comparatively speaking, the MRI technique was 
evolved to produce urographic images, which are referred to as MRU. 
Currently, CTU is the modality of choice for evaluation of macroscopic 
hematuria. It allows stones, parenchymal renal masses, and, to a high 
degree, urothelial abnormalities to be identified.27 Regarding the diagnosis 
of these urothelial growths, rates from the recent literature in terms of 
sensitivity and specificity for detection of upper urinary tract tumor are 96% 
and 99%, respectively.28 American and European guidelines recommend the 
use of CTU in such cases.29,30 The scientific evidence is primarily based on 
several studies aimed solely at the performance of the CTU but without any 
comparison to the performance of other imaging modalities. The sensitivity 
/ specificity figures mentioned for the detection of upper urinary tract 
tumor for CTU, MRU, IVU, and RUP in literature are 96% / 99%, 69% / 97%, 
80% / 81%, and 96% / 96%, respectively.31 Hence, in addition to CTU, the 
performances of MRU and RUP seem to be, at the very least, comparable. 
Considered independently from the influence of guidelines as to the 
choice of certain imaging modalities in daily practice, the availability of the 
different techniques plays an important role in their actual use. For example, 
since the majority of all urology practices no longer have their own X-ray 
facilities, performing an RUP has become a time-consuming procedure. 
First, the urologist needs to canalize the orifice of the ureter with a catheter. 
Then a mobile X-ray device has to be organized or the patient has to be 
transported to the X-ray department in order to perform the retrograde 
urography.

Each single modality, CTU, RUP, or MRU, has advantages and disadvantages, 
which might alter the choice of the one recommended for specific patients. 

The benefits and drawbacks of the RUP have already been discussed. It 
is clear that CTU and MRU have major advantages, not only with regard 
to accuracy but also in terms of a low level of inconvenience for patients. 
As a result, it saves the urologist in question time and expense. On the 
other hand, the increased use of CTU is associated with a higher radiation 
exposure for the growing population using the healthcare system. Though 
there is clear evidence that larger radiation doses are carcinogenic, the true 
risk of radiation-induced carcinogenesis has never been directly studied 
and therefore remains uncertain.32 Furthermore, the large increase in the 
use of IV contrast, which accompanies CTU, is one of the new hazards to 
be dealt with, in particularly among the population who need to be imaged 
on a regular basis, such as those at high risk for non-muscle-invasive 
bladder cancer. In an attempt to diminish radiation and intravenous contrast 
exposure, many protocols have been developed, but consensus regarding 
the optimal protocol has yet to be reached.27 The challenge remains to use 
the most sensitive and specific imaging technique with the lowest exposure 
to IV contrast and to potentially damaging radiation.

Current role of RUP in diagnosing upper urinary tract tumor
At the same time as IVU fully emerged as the urological imaging tool, 
urologists ceded a part of their knowledge and concern in terms of specific 
urological pathology, in particular that involving the upper urinary tract. 
From that point on, retrograde studies have no longer formed the basis 
for urological imaging, resulting in the loss of availability of X-ray facilities 
in urological practices. From an economical standpoint, this alteration has 
saved time and expense for those practices. In the meantime, CTU and MRU 
continue to be recommended as first-choice imaging tools in the detection 
of upper urinary tract tumor. The advantages of RUP, however, are now 
apt to be forgotten, and, with that, the detailed knowledge and thorough 
experience involved in it will gradually disappear from daily practice. Both 
in primary investigation of a ureteral carcinoma, as well as in follow-up of 
the upper urinary tract in patients with NMIBC or those formerly treated for 
upper urinary tract tumor, not every patient will be a suitable candidate for 
CTU or MRU because of the reasons already discussed. In those patients, 
and in patients with suboptimal CTU, who warrant additional imaging, RUP 
has always been a valuable technique. And, likewise in the future, it is to be 
expected that RUP will not disappear from upper urinary tract imaging with 
respect to diagnosing abnormalities of the urothelium.
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Figure 9 
Ultrasound of the right kidney. 
From the collection of the urology department of the University Medical Center Groningen.

Figure 10 
CTU 
A Coronal section. 
B Transversal section. In the right renal pelvis a tumor is to be expected.

From the collection of the urology department of the University Medical Center Groningen.

A B
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Opacification in the 
distal and middle 
part of the ureter 
by retrograde 
ureteropyelography is 
superior compared to 
CT-urography 

Introduction
The urographic phase will add important information on the imaging of the 
intraluminal part of the UUT provided that the whole tract is opacified. 
Different urographic imaging modalities aim at optimal opacification 
throughout the UUT. Traditionally IV urography was practiced though has 
largely been replaced by CTU recommended by the European Association 
of Urology as the preferred imaging modality detecting synchronous and 
metachronous upper urinary tract tumors in patients with confirmed muscle 
invasive bladder tumor.1-7

RUP has never been used routinely although it has the advantages not using 
intra venous (IV) contrast and has low radiation exposure. On the other hand 
it may be more invasive for the patient as cystoscopy is needed to perform 
the examination. With Magnetic Resonance (MR) no iodinated contrast 
is needed for opacification in the T2-weighted hydrographic sequences.8 
For diagnostic performance CTU and MR with use of gadolinium have the 
advantage of the attenuation of tissue of the UUT whereas RUP has not. 
Only a small number of studies refer to opacification as a prerequisite to 
detect lesions. Apparently, opacification is an important issue to deal with 
facing the numerous studies on what is the best CTU protocol to achieve 
optimal opacification.7,9-12 Nevertheless, there is no generally accepted 
protocol for CTU. Studies comparing the degree of opacification on different 
imaging techniques are lacking. 

6
Abstract
Objective Opacification is required for the optimal evaluation of 
intraluminal lesions in the upper urinary tract (UUT) with different types of 
contrast urography. In retrograde ureteropyelography (RUP) and contrast 
enhanced CT urography (CTU), we compared the degree of opacification 
of both studies within the same patient throughout the UUT, using a 
semi-qualitative assessment in a single center cohort study.

Material and methods Paired images of 100 UUT were included in the 
study. CTU images obtained by late phase CTU (29 UUT) and multiphase 
CTU (71 UUT) were compared with RUP (100 UUT). Opacification was 
determined in four segments (renal pelvis and calyces, proximal, mid and 
distal ureter). Opacification was graded as: 0: No filling of the segment 
with contrast; 1: Incomplete filling of the segment with contrast;  
2: (Nearly) complete filling with contrast. Two independent observers 
scored the grade of opacification using a 3-point scale. A paired simple 
T-test was performed to consider the significance of the differences.

Results The mean opacification score of the RUP was significantly 
higher compared to CTU in all segments of the ureter (proximal ureter 
RUP versus CTU 1.74 versus 1.13, p<0.001, mid ureter 1.90 versus 1.02, 
p<0.001 and distal ureter 1,73 versus 1,02, p<0,001). No significant 
difference was found in mean opacification of the renal pelvis and 
calyceal system (RUP 1,87 versus CTU 1,78, p=0.072). No differences in 
the numbers of non opacified segments between late phase CTU and 
multiphase CTU were found.

Conclusion In this study the opacification of the UUT by CTU is imperfect 
compared to RUP in all segments of the ureter but not in the renal pelvis 
and calyceal system. The next area under discussion to investigate is if 
RUP is superior in detecting lesions in the ureter.
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To determine the difference in the degree of opacification in CTU and RUP, 
we assessed the opacification of the UUT semi-qualitatively in patients 
who underwent CTU as well as RUP in a retrospective single center cohort 
study. Depending on the results there may be a justification for further 
investigation to compare these techniques on lesion level.

Materials and Methods
Paired images (CTU and RUP) of the UUT were included in a retrospective 
study. The clinical indications for using both RUP and CTU in the same 
patient were diverse: a unilateral technically insufficient RUP or a persistent 
suspicion of a malignancy after a negative RUP who underwent a CTU or 
vice versa. Impaired renal function was an exclusion criterion. CTU images 
obtained by late phase CTU (29 UUT) and multiphase CTU (71 UUT) were 
compared with RUP (100 UUT). One radiologist and one urologist scored 
the degree of opacification in four segments of the UUT by CTU and RUP 
independently, respectively. Patient demographics, indication for the upper 
tract imaging, date of the study were drawn from the medical records. A 
general informed consent was obtained for the anonymous use of imaging 
data prior to this study.

CT Urography Acquisition Technique
The CT scans were obtained on a 16-row multidetector CT (MDCT) scanner 
(SOMATOM Sensation 16, Siemens Medical Solutions, Erlangen, Germany), 
on a 64-row MDCT scanner (SOMATOM Sensation 64, Siemens Medical 
Solutions, Erlangen, Germany) or on a Dual Source MDCT scanner (SOMATOM 
Definition, Siemens Medical Solutions, Erlangen, Germany). IV contrast 
(Visipaque 270/320, GE Healthcare) was administered by means of a power 
injector (Stellant, Medrad, Warrendale, PA, USA). Technical parameters of 
the CT are provided in table 1. All abdominal scans were obtained during 
a single breath-hold, from diaphragm to pubic bone with the patient in 
supine position. Initially a single bolus of 120 mL of IV contrast material was 
administered at a rate of 3.5 mL/sec. Patients underwent an unenhanced scan, 
a contrast-enhanced scan in a corticomedullary and/or nephrogenic phase, 
and an excretory scan obtained approximately 300 seconds after contrast 
administration. Twenty nine UUT images were included using the late phase 
excretory CTU protocol. A multiphase contrast injection CTU protocol was used 
in 72 UUT. Prior to scanning, the patients were asked to drink 500 mL of water. 
An unenhanced scan was obtained followed by IV contrast administration 
using a multiphase infusion protocol. The first contrast injection phase 

consisted of a bolus of 45 mL at a rate of 2.5 mL/sec, followed by slow 
infusion of contrast (0.1 mL/sec) during a period of 220 seconds. After this a 
second bolus of 70 mL at 3.0 mL/sec was administered, followed by 
40 mL of saline at 3.0 mL/sec. Contrast-enhanced scanning of the abdomen 
was started about 300 seconds after the start of the administration of 
the first contrast bolus and about 60 seconds after administration of the 
second bolus, thus yielding both a corticomedullary and excretory phase 
(multiphase) in a single scan. 

CT Urography Reconstruction and Interpretation
All axial images were transferred to a dedicated workstation (Rogan-Delft, 
Veenendaal, the Netherlands). Maximum-intensity-projections (MIP) or 
coronal and/or sagittal reconstructions were not routinely generated by 
the radiology technician. However, additional reformatting (including 
MIP, multiplanar reformations, and Volume Rendering) was performed by 
the reading radiologist if requested, using a 3D post-processing server 
(AquariusNET, TeraRecon, San Mateo, Ca).

RUP Technique
One hour preceding the RUP the patient was given 500 mg of ciprofloxacin 
orally. The patient was placed in lithotomy position. All procedures were 
performed with a flexible or rigid cystoscope. After inspection of the bladder 
mucosa, the tip of a 5 - 6 French open end vascular catheter (Cook Medical) 
was introduced into the ureteral orifice. After a blank radiographic shot a 
few milliliters (< 10mL) of diluted contrast agent (Telebrix ®: saline 0.9%; 
1 : 1) was injected in the catheter under low pressure. Fluoroscopy of the 
entire UUT was performed; with detailed imaging of the renal pelvis and 
potential abnormalities. Subsequently the performing urologist assessed the 
images of the fluoroscopy and reported the results in the patient’s file. The 
fluoroscopy studies were performed using a Siemens Polydoros SX 65/80 
X-ray tube (Siemens Medical Solutions, Erlangen, Germany).

Tube 
Voltage

Collimation Rotation 
Time

Pitch Reconstruction

16 MDCT 120 kV 16 × 1.5 mm 0.5 sec 1.25 3.0 / 1.5 mm
64 MDCT 120 kV 24 × 1.2 mm 0.5 sec 1.00 2.0 / 1.5 mm
Dual Source CT 120 kV 24 × 1.2 mm 0.5 sec 1.05 2.0 / 1.5 mm

Table 1 Scan parameters for multiphase CTU protocol on various scanners.
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Opacification Analysis 
To assess opacification, the UUT was divided in four segments: 1) The renal 
pelvis and calyceal (collecting) system; 2) The proximal ureter from the 
ureteropelvic junction to the iliac crest; 3) The middle ureter from the iliac 
crest to the inferior sacroiliac joint ; 4) The distal ureter from the inferior 
sacroiliac joint to the ureterovesical junction the lower sacral bone all 
according to Kekelidze et al.10

The opacification was graded as follows: 0: No filling of the segment with 
contrast; 1: Incomplete filling of the segment with contrast; 2: (Nearly) 
complete filling with contrast. The density of contrast material was not 
scored. Thus, in case of CTU, no minimal Hounsfield Unit was defined as cut-
off for opacification. For assessment of the RUP this was not an issue.

Statistic Analysis
To compare the mean opacification between CTU and RUP in the four 
segments of the UUT a paired sample T-test was performed using PSAW-
Statistics-18. Differences were considered significant with p<0.05 (two tailed 
test).

Results
Imaging data from 63 patients, a total of 100 UUT paired imaging sets, were 
available for comparison in opacification score on a one to one base. The 
mean opacification score of RUP was higher than the opacification score of 
CTU in every single part of the ureter. The difference in opacification score 
was most evident in the mid and distal ureters; mid RUP mean 1.90 versus 
CTU mean 1.02 (p< 0.001) and distal RUP mean 1.73 versus CTU mean 
1.02 (p< 0.001). No significant differences in opacification in the collecting 
system were seen between CTU mean 1.78 and RUP mean 1.87 (p=0.072) 
(Figure 1). There were no significant differences between opacification score 
and numbers of non opacified segments between the excretory CTU versus 
the multiphase CTU (tables 2 and 3). Typical examples of RUP and CTU are 
presented in Figures 2 and 3.

Discussion
We retrospectively evaluated the opacification grade of two different 
techniques based on urography. We have shown that there is a significant 
difference in opacification grade between CTU and RUP in all three 

Segment of UUT RUP (100) Excretory CTU (29) Multiphase CTU (71)
Pyelum-calyces   1.87       1.86 1.77
Proximal Ureter 1.74 * 1.24 1.08
Middle Ureter 1.90 * 1.17 0.96
Distal Ureter 1.73 * 1.10 0.99
* p < 0.001 versus CTU. All others NS.

Table 2 Mean opacification scores by RUP and CTU

Segment of UUT RUP (100) Excretory CTU (29) Multiphase CTU (71)
Pyelum-calyces 3 (3%) 1 (3%) 1 (1%)
Proximal Ureter 3 (3%) 7 (24%) 18 (24%)
Middle Ureter 2 (2%) 8 (27%) 28 (38%)
Distal Ureter 3 (3%) 10 (34%) 28 (38%)

Table 3 Number of non-opacified segments by RUP and CTU (percentage)

Figure 1 Mean opacification scores by RUP and CTU (100 UUT)
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ureters irrespectively of the CTU protocol used. Recently the effect of oral 
hydration and contrast volume on renal enhancement and UUT opacification 
was evaluated. It was found that oral hydration with an intake of 1000 mL of 
water 30-45 minutes prior to scanning significantly reduced the attenuation 
of excreted contrast, but did improve the continuous opacification of the 
UUT and probably increased diagnostic confidence.18 In our CTU protocol 
half of that amount of oral fluid (500 mL) was given. A longer scan delay 
after contrast injection is another factor to improve UUT opacification. 
Kemper et al applied test images to individually establish urographic timing 
after low dose furosemide administration. For optimal opacification, a median 
scan delay of 420 second was found.19 We applied a relatively shorter scan 
delay of 300 seconds in our protocol.

On opacification score of RUP there are no series in literature. The several 
retrospective series reported on the assessment of the opacification grade 
of the CTU all reported a minor opacification grade of the distal ureter 
unless all effort to optimize the supply of contrast and the distension of 
the ureter. Kekeledze et al divided each UUT in four segments and used a 
3-pointscale for the score of opacification. Unopacified segments were seen 
in 13% of middle and 21% of distal ureters.10 Sanyal et al studied various CTU 
protocols to investigate the best ureteric delineation. The ureter was divided 
in three segments and a 4-scale was used. The mean opacification score 
with furosemide in the distal ureters was significantly better than with saline, 
supine and prone positioning (2.89 versus 1.87 and 1.83 respectively).15

Patel et al used a 4-pointscale to score the opacification in multi detector 
CT. They have shown a high degree of correlation between ureteral 
opacification and distention and therefore promote using a high volume of 
low-concentration IV contrast agent, preprocedural per oral hydration, IV 
furosemide administration, and IV saline infusion. Unless these efforts the 
distal ureter remain less opacified according to the three separate readers 
with opacification score of 2.63 to 2.83 (score of 3 is 100% opacification).20

So far no clinical study has addressed the value of contrast enhancement 
of pelvic and ureteral wall in the detection of tumors in the UUT using 
CTU, to exclude the need for opacification to identify lesions. However, in 
recent reports the importance of 3D reconstructions have been discussed 
in order to identify subtle ureteral wall thickening and strictures which can 
easily be overlooked on tomographic images. The authors state that lack of 

segments of the ureters in favor of the RUP. No significant difference in 
opacification grade was assessed in the renal pelvis and collecting system. 

Although there are ways to improve our CTU protocol, these results indicate 
that RUP is superior in opacification of the UUT, especially of the middle and 
lower segments of the ureters. Predominantly this can be explained by the 
retrograde character of the RUP whereby contrast is injected in the ureter 
under direct vision of the urologist. For optimal opacification additional 
contrast administration can be provide instantly.
There are a number of reasons that can be mentioned for the generally less 
opacification grade of the UUT in our CTU cases. First the delay between 
contrast injection and scanning may have been relatively too short. In 
six patients there was a relatively wide renal pelvis, without signs of 
obstruction, which was not fully opacified at the start of scanning. In these 
cases opacification could have been simply improved by adding a scan in a 
later phase in which more excretion would have been achieved. Secondly, 
although detection of lesions was not the subject of this study the presence 
of a lesion influenced the opacification grade negatively in seven CTUs by 
obstructing the proximal part of the ureter.
Various techniques and protocols have been investigated with the intention 
to improve opacification in CTU. Abdominal compression, infusion of 
saline and/or furosemide, oral intake of water, and adjusting scan delay 
following contrast administration will increase the opacification grade and 
are subsequently discussed. Abdominal compression will improve proximal 
distension and increases the number of completely opacified segments, 
especially with a longer scan delay of 300 seconds.13 However, in a more 
recent study by the same investigators comparing the effect of abdominal 
compression, IV saline, and different imaging delays on both opacification 
and distension of the entire urinary tract, showed no significant effects 
with regards the opacification of the lower ureteral segments.14 Previously, 
it has also been shown that administration of 250 mL of IV saline 10-15 
minutes before CTU significantly improved opacification of the proximal 
urinary tract.14 According to Sanyal et al a low dose of furosemide gives 
a significantly better result than saline infusion.15 A third study showed 
no benefit of the combination of IV saline and furosemide compared to 
IV furosemide alone.16 In a recent study by Portnoy et al there was no 
difference in the opacification of the UUT segments using 250 mL saline IV 
with or without furosemide IV.17 Our study is in concordance with the results 
of Portnoy et al, in lack of complete opacification in all segments of the 
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opacification is the main reason for missing these lesions on coronal images. 
Filling of the entire ureter in 3D reconstructions allow visualization of the 
ureter and accentuate filling defects, thickening of the wall and stenosis.21 
Although RUP is completely dependent on opafication its superior 
performance in the distal ureter may play a favourable role in the diagnosis 
and follow up of high risk non muscle invasive bladder cancer. For 75% of 
the tumors in the UUT are actually situated in the distal and middle segment 
of the ureter. The majority of these tumors are non muscle invasive tumors, 
which can therefore easily be missed by CTU, especially with low-dose CTU 
protocols.22,23 Thereby optimal opacification of the RUP is lacking in  the 
potential risk of contrast-induced nephropathy compared to CTU.24 And RUP 
has a much lower radiation exposure which may be prudent nowadays with 
increasing utilization of medical imaging using radiation exposure.25

Another potentially important advantage of the creation of opacification in 
RUP, which we didn’t investigate though, is its dynamic character. It allows 
waiting for peristalsis of the ureter through which the bolus of contrast is 
pushed throughout the entire UUT. The eventual decision for using RUP 
or CTU in daily practice will depend primarily on the accuracy of the used 
technique for the specific indication. But factors like radiation exposure, 
invasiveness, risk of contrast-induced nephropathy and costs play an 
increasingly important role. Unless the advantage of a paired comparison 
of two urographic modalities this study has several limitations due to its 
retrospective character. As two separate readers assessed the RUP and the 
CTU this will result in an intra observer bias concerning the scoring of the 
opacification. Thereby the reader of the RUP is dependent on the skills of the 
different operators and of the stored selection of the stills of this dynamic 
study. The opacification might be even improved with skilled operators 
only. Owing to the lack of a standardized opacification score scheme or a 
standardized subdivision of the UUT we decided to use the same Keklidze 
practiced in his study in 2010.10 Using a 3-point scale instead of a 4-point 
scale forces differences in scores more clear but ignore fine distinction. 

The remaining question of our study is if the superior opacification of 
the ureter by RUP will lead to detection of more clinically relevant lesions 
compared to CTU, particularly in the distal part. To answer this question a 
prospective head-to-head study where CTU is compared to RUP on a lesion 
level must be performed. Ureterenoscopy should then be considered as the 
golden standard. 

Conclusion
In this study the opacification of the upper urinary tract by CTU is imperfect 
compared to RUP in all segments of the ureter but not in the renal pelvis and 
calyceal system. Adjustment of the applied technique and protocol, based 
on the proven advancements mentioned in literature, could lead to greater 
opacification of the ureters of the CTU. The subject of further investigations will 
be the question if superior opacification leads to better detection of lesions, 
particularly in the distal ureter.

Figure 2 Normal retrograde ureteropyelography (RUP) with complete opacification.
A. Lower and middle segment of the ureter. 
B. Proximal segment of the ureter and collecting system.

Figure 3 Normal CT urography (Maximum Intensity Projection, multiphase CTU) 
with complete opacification.

A B
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Introduction
A UUTT can either be found as solitary tumor or diagnosed synchronous 
with the presentation of a bladder tumor (0.3% - 2.3%), or it can be 
metachronous at follow-up of primary bladder cancer (2% - 7%). The 
median time for developing to secondary UUTT is found to be between 
2.5 and 7.3 years. For patients with high-grade bladder cancer, most of 
the upper tract recurrences will occur within five years from treatment of 
the initial bladder tumor, while patients with low-risk bladder cancer can 
develop a UUTT up to ten years after the primary bladder tumor.1,2

The optimal imaging technique for early detection of UUTTs is unclear. 
To detect UUTTs at an early stage, different diagnostic strategies for the 
assessment of the upper urinary tract (UUT) comprise excretory urography, 
ultrasound, RUP, magnetic resonance urography (MRU) and computer 
tomography urography (CTU). The current European guidelines advocate 
CTU as the preferred imaging modality based on level A evidence and 
proposes RUP as an option for the exclusion of a tumor in the UUT.3 The 
American guidelines on asymptomatic microscopic hematuria recommend 
RUP as an option for those patients who are not candidates for CTU or 
MRU.4 Studies comparing the detection rate of RUP with other imaging 
techniques or studies assessing the diagnostic accuracy of the RUP itself 
are sparse. After all, RUP promptly provides the urologist with information 
about potential intraluminal lesions of the UUT in patients presenting 
with symptoms of hematuria or flank pain, in contrast to the more time-
consuming review of a CTU. As renal function can be disregarded, the whole 
UUT can be safely and fully opacified with contrast. With respect to radiation 

7
Abstract
Purpose: The optimal imaging technique for early detection of upper 
urinary tract tumors (UUTTs) is unclear. Considering the low radiation and 
contrast exposure, the feasibility and effectiveness of the first retrograde 
ureteropyelography (RUP) was evaluated.

Methods: In this retrospective study, a consecutive series of 122 patients 
with pathologically proven urothelial cell carcinoma (UCC) undergoing a 
first RUP, with a minimal follow-up of two years were included to evaluate 
the presence of UUTT. When there was no UUTT diagnosed at baseline 
or within two years of follow-up, UUTT was considered as absent. Data 
regarding patient and tumor characteristics, diagnostics, treatment and 
outcome were retrieved from medical records. The RUP was evaluated by 
assessing feasibility, sensitivity, specificity, and accuracy. Two scenarios 
were applied to analyze data from patients with inconclusive results.

Results: In 20 patients (16%), inconclusive results were obtained. In the 
two years of follow-up in these patients, no UUTTs were diagnosed. In 11 
out of 102 evaluable patients (10%) abnormalities were detected; in all a 
malignancy was diagnosed. The sensitivity was 100%. When inconclusive 
RUPs were considered as positive findings, the specificity of the RUP 
was 82%. When inconclusive RUPs were considered as negative findings, 
the specificity was 100%. The accuracy was estimated as 84% and 100%, 
respectively.

Conclusion: An initial RUP is a feasible, sensitive, and highly specific 
diagnostic technique. Considering the low radiation and contrast 
exposure, it might be an effective diagnostic tool for early detection of 
UUTTs in patients with pathologically proven UCC.
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exposure, RUP can contribute to superior radiation hygiene as compared to 
the generally increased clinical utilization of CTU, which has an estimated 
10-fold to 50-fold higher effective radiation dose than does the RUP per 
examination.5-8

In this study we evaluated the performance of the initial RUP in patients with 
pathologically proven UCC, by assessing feasibility, sensitivity, specificity and 
accuracy. Because of the low incidence of UUTTs we used a design with an 
enriched population, which was achieved by including only patients with a 
pathologically proven UCC. 

Patients and Methods
Every year more than 500 RUPs are performed in our institution to 
investigate hematuria and flank pain, or used as an initial diagnostic tool or 
follow-up for the UUT in patients with non-muscle-invasive bladder cancer. 
In this retrospective study, we evaluated a consecutive series of patients with 
pathologically proven UCC, who underwent their first RUP between March 
1998 and April 2008 in our center in order to investigate the presence of a 
UUTT. Patients with a follow up of two years and over were included. By only 
including patients with a pathologically proven UCC, our study population 
was enriched for patients diagnosed with a UUTT after investigation using 
RUP for the indications of hematuria and/or flank pain.

Data regarding gender, age, tumor characteristics, results from RUPs, 
and use of alternative imaging techniques, treatment, and outcome were 
collected from the patient’s medical records. Data were entered into a 
separate, anonymous, password-protected database. According to Dutch 
law, this meant that no further approval from our Institutional Review Board 
was needed.

RUP Technique
All RUPs were performed during cystoscopy in an outpatient setting or 
preceding transurethral resection of a bladder tumor to check the UUT for 
a UUTT, performed under regional or total anaesthesia. One hour prior to 
performing the RUP, the patient was given 500 mg of ciprofloxacin orally. 
The patient was placed in lithotomy position. All procedures were performed 
with a flexible or rigid cystoscope. After inspection of the bladder mucosa, 
the tip of a 5-French or 6-French open-end vascular catheter (Cook Medical) 
was introduced into the ureteral orifice. After a blank radiographic shot, a few 
milliliters (< 10 ml) of diluted contrast agent (Telebrix 35: saline 0.9%; 1 : 1) 

was injected in the catheter under low pressure. Fluoroscopy of the entire 
UUT was performed, along with detailed imaging of the renal pelvis and 
potential abnormalities. Subsequently the performing urologist assessed 
the images from the fluoroscopy and reported the results in the patient’s 
file. The fluoroscopy studies were performed using a Siemens Polydoros SX 
65/80 X-ray tube (Siemens Medical Solutions, Erlangen, Germany).

Reference standard
In the follow-up of patients with a treated high-risk bladder tumor or a 
UUTT, the UUT is evaluated regularly with radiological examination and 
cytology of the urine for at least five years.3 In case of suspicion of recurrent 
disease found in upper tract imaging and/or in cytology results, or in case 
of the patient is presenting directing symptoms, a ureterorenoscopy will 
be performed, and consequently resection or biopsy of the suspected 
mass will be conducted. Eventually histology will confirm the presence of 
a missed malignancy. In this study we used two years of follow up as cut 
off; malignancies diagnosed after this period were considered as newly 
developed lesions which were not present at the time of the first RUP. 

Statistics
Descriptive statistics were applied to describe patient and tumor 
characteristics. All failed RUPs were evaluated and the feasibility of RUP 
was assessed. In the successfully performed RUPs, the sensitivity, specificity, 
as well as the accuracy was calculated for RUP in terms of diagnosing a 
UUTT. To analyze patients with inconclusive results two different scenarios 
were applied. In one scenario all inconclusive RUPs were considered as 
positive findings on the RUP and the other scenario inconclusive RUPS were 
considered as negative findings on the RUP. Data analyses were performed 
using IBM SPSS statistics version 20. 

Results
Between March 1998 and April 2008 a total of 156 patients, with a 
pathologically proven UCC, underwent their first RUP. Of these patients 122 
were in follow up for two years or more. Males were four-fold more present 
than females, and the mean age was 64 (23-87) years. The characteristics of 
the patients and their urinary tract tumors are found in table 1. 

In 20 patients (16%), inconclusive results were obtained. In 20 of these 
patients, the attempted RUP failed because of technical difficulties. In 
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Sex
      Characteristic                          Number

male 97 (79.5%)
female 25 (20.5%)

Mean age (years) 64 (range 23 – 87)

Tumor stage 0   6 (4.9%)
a 73 (59.8%)
1 26 (21.3%)
2 7 (5.7%)

3 / 4 0
Unknown 10 (8.1%)

Tumor grade 0 3 (2.5%)
1 31 (25.4%)
2 53 (43.4%)
3 28 (23.0%)

Unknown 5 (4.1%)

Concomitant CIS Yes 11 (7.1%)
No 145 (92.9%)

Multifocal Yes 30 (24.6%)
No 92 (75.4%)

Table 1 Characteristics of patients and their tumors (N=122) Figure 1 RUP results in 122 patients with follow up (FU) two years or more. *Time from examination 
to diagnosis: 52 and 65 months, respectively. There were considered as newly developed lesions
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Subject Result RUP Diagnosis Classification Additional Treatment
1 Contrast defect 

renal pelvis
Renal cell carcinoma 
left

T3N0M0 URS Nephrectomy

2 Contrast defect 
renal pelvis

UCC renal pelvis left T1G2NxM0 URS Nephro-
ureterectomy

3 Contrast defect 
renal pelvis

UCC renal pelvis left T1G2NxM0 CT Nephro-
ureterectomy

4 Contrast defect 
upper pole 
calyx

UCC renal pelvis left T3G2NxM0 URS Nephro-
ureterectomy

5 Tumor upper 
pole calyx

UCC renal pelvis left TaG3NxM0 CT Nephro-
ureterectomy

6 Contrast defect 
upper pole 
calyx

UCC renal pelvis right TaG2NxM0 none Nephro-
ureterectomy

7 Contrast defect 
upper pole 
calyx

UCC renal pelvis right TaG2NxM0 CT Nephro-
ureterectomy

8 Complete stop 
ureter

UCC ureter right TaG2NxM0 URS Partial 
ureterectomy

9 Contrast defect 
upper pole 
calyx

UCC renal pelvis right T1G3NxMx URS Nephro-
ureterectomy

10 Contrast defect 
renal pelvis

UCC renal pelvis right T2G3NxM0 URS Nephro-
ureterectomy

11 Contrast defect 
ureter

UCC ureter right TxGxNxMx URS Endoscopic 
coagulation

URS – ureterorenoscopy; CT – computed tomography; UUT – upper urinary tract; 
UCC – urothelial cell carcinoma

Table 2 Patients with abnormalities on retrograde ureteropyelography (RUP)

fourteen cases out of 20 an orifice could not be identified because of a 
tumor. Other reasons for failure in performing the RUP were hematuria and 
prostatic enlargement which impeded smoothly entering of the orifices 
with a catheter. In 18 of 20 patients, alternative imaging was performed, 
with intravenous pyelography (IVP) in 10 patients, CTU in 7 patients, and 
with both in one patient. In the two years of follow-up in these patients, no 
UUTTs were diagnosed. 
In 11 out of 102 evaluable patients (10%), abnormalities detected on the 
RUP prompted treatment and/or further examinations (Table 2). In both 
scenarios regarding the inconclusive RUPs this led to a sensitivity of 100%. 
When the inconclusive RUPs were considered as positive findings on the 
RUP, the specificity of the RUP was 82%. When the inconclusive RUPs were 
considered as negative findings on the RUP, the specificity was 100%. The 
accuracy was estimated as 100% and 84%, respectively.  

Discussion
This study shows the feasibility and effectiveness of a RUP for initial 
evaluation of the UUT in an enriched, consecutive population of unselected 
patients with histologically proven UCC. Of 122 patients who underwent 
their first RUP, 20 (16%) showed inconclusive results. In 11 (10%) out of 102, 
evaluable RUPs abnormalities were detected. In all 11 patients a malignancy 
was diagnosed. Taking into consideration two scenarios of estimating the 
inconclusive RUPs the sensitivity was 100%, the specificity was 82% and 
100% and accuracy was 84% and 100%, respectively. 

The concern about feasibility of the RUP performed in an outpatient setting 
has been mentioned earlier. McFarlane and collegues presented a failure 
rate of 11%. In almost two-thirds of patients this was because of failure to 
visualize the ureteric orifce.9 Our results on effectiveness were comparable 
to the sparse available figures in the literature.10

Cowan and colleagues compared RUP and multidetector CTU in a 
retrospective study of a selected high-risk group of 106 patients with 
macroscopic hematuria, after investigation with an IVP and flexible 
cystoscopy. For the RUP they reported a sensitivity and specificity of 96% 
and 97%, respectively.11 Another retrospective study by Lee and colleagues 
assessed the diagnostic performance of the MRU by using RUP as a 
reference in 35 patients with suspected malignancy in the UUT. In this study 
for RUP the sensitivity and the specificity were 53% and 97%, respectively.12 
The lower sensitivity was partly due to the presence of subtle, small, or flat 
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upper urinary tract lesions. Additionally, as the RUP examinations were not 
all performed by the same urologists, the interpretation of these studies 
remains operator dependent. 

Razavi and colleagues critically appraised and compared the diagnostic 
performance of imaging modalities that are used for the diagnosis of upper 
urinary tract malignancies in current available literature. The retrieved 
sensitivity/specificity for the detection of UUTT for CTU, MRU, IVP, and RUP 
were 96%/99%, 69%/97%, 80%/81%, and 96%/96%, respectively. However 
the heterogeneity between the studies and the mostly retrospective 
character give wide confidence intervals.10

Advantages of RUP comprise less radiation exposure, a negligible risk for 
contrast induced nephropathy (CIN), the more complete opacification 
of the distal ureters, and an extremely low risk for an allergic reaction 
to urinary contrast material. From the ALARA (As Low As Reasonably 
Achievable) point of view, patients who have undergone RUP are exposed 
to doses comparable to a conventional anterior-posterior abdominal X-ray 
examination with approximately 0.25 mGy, which is at least 50 times less 
than the corresponding dose from an abdominal multiphase CT scan (16 
mSv in 2-phase and 22 mSv in 3-phase CTU).7,8 Optimum results of the 
CTU are largely depending on the technique used. For both the detection of 
intraluminal lesions as ureteral and renal pelvis wall thickening a minimum 
of two accurate planned scanning phases after administration of contrast 
are required.12,13 To delineate irregular areas of the upper tract, even more 
subtle lesions than detectable on conventional CTU, post-processing 3 D 
reconstruction techniques are very helpful. Consequently the additional 
imaging sets can be performed real time for immediate evaluation.14 Besides 
the increased exposure of radiation necessary in multiple phase scanning 
the increase of the volume of IV administered contrast material in split 
bolus CTU protocols (in order to save scanning phases) is a concern to pay 
attention to.7,15,16,17 In our cohort, three patients needed additional imaging 
with CTU to establish definitive diagnosis while in 111 (91%) patients a CTU 
was avoided. Radiation has a proven carcinogenic potential, although the 
exact risks for developing cancer are not clear yet, and as the patients at risk 
for a UUTT are often over 65 years of age, the problem with radiation might 
be of minor importance.7

With respect to the IV-contrast administration for CTU, there is increasing 
awareness of CIN. The major risk factor for developing CIN is preexisting 
renal impairment.15,18,19 Moreover, diabetes mellitus, heart failure, and 
dehydration also contribute to the risk of CIN. These comorbidities are 
especially rather common in the population with UCC.15,18,20 Another 
potential advantage of the RUP is the more entire opacification of the distal 
ureter. As the incidence of more distally located UUTTs is higher than tumors 
located in the mid or proximal ureter this might be important for clinical 
practice.21,22 To overcome the problem of the incomplete opacification of the 
distal ureters in CTU various protocols have been developed.23,24

As disadvantages of the RUP can be mentioned its invasiveness and 
variation in patient factors (e.g. anatomy and pathology of the bladder or 
clarity of the urine), which can lead to inconclusive results. Notwithstanding 
its invasiveness, the RUP entails collection of urine for cytology from each 
UUT separately.

Strengths and weaknesses of the study
One of the strengths of this study is its description of the feasibility of the 
RUP for detection of UUTT in daily practice. The use of an enriched design 
allowed us analyzing a relatively small group of patients with a rather 
uncommon tumor. A disadvantage of this design was that the positive 
predictive value and the negative predictive value could not be calculated. 
The retrospective character of the study, however, implies a drawback. 
Since not every patient underwent a URS a two years period of the follow-
up was chosen as a reference standard for detecting UUTT. To overcome 
the difficulty in the analysis with the inconclusive RUPs the specificity and 
accuracy in two different scenarios were reported. 
As missing a UUTT can lead to progression of T-stage and lymph vascular 
invasion and consequently to worse prognosis a high sensitive test is 
crucial.25 Our study showed that no lesions were missed on the evaluable 
RUPs. Consequently RUP can positively contribute to diagnosing a UUTT, in 
addition to the use of other intravenous contrast and radiation demanding 
imaging modalities.

Conclusion
RUP is a feasible urographic technique and an initial RUP is very sensitive, 
specific, and highly accurate in early detecting of UUTTs in patients 
diagnosed with UCC of the bladder or upper urinary tract. Taking the 
increasingly important issues as radiation hygiene and contrast exposure 



129128

Chapter 7

Chapter 7

into account a more prominent role for RUP among other imaging 
modalities may be justified. Considering which technique for urography 
should be used advantages and disadvantages of every single imaging 
technique should be outweighed in the individual patient.
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8a
 Summary

This thesis focuses on the outcome of diagnosis and treatment of urothelial 
cell carcinoma. Depending on the location it is mentioned bladder cancer 
respectively upper urinary tract tumor (UUTT).
The first part of this thesis attends to bladder cancer care in different regions 
of the Netherlands at the time that only European and American guidelines 
were available. The pattern of care for patients with high risk non muscle 
invasive bladder carcinoma (NMIBC) as well as muscle invasive bladder 
cancer (MIBC) are evaluated to assess the impact of patient-, tumor- and 
doctor-related factors on treatment choices and treatment outcome.

The second part of the thesis deals with the visualization of the upper 
urinary tract (UUT) with regard to the diagnosis and treatment of UUTT. 
The history and background of the different urographic techniques are 
discussed in detail. Throughout the last century various imaging modalities 
have been used, but today CT scanning with intravenous contrast (CTU) is 
most frequently used. Although not routinely performed in most urological 
clinics, retrograde ureteropyelography (RUP) still plays a significant role in 
our center, especially because of the excellent X-ray facilities during the last 
four decennia. 

The first study evaluates the feasibility and efficacy of RUP in the diagnosis 
of UCC of the UUT and compares the grade of opacification of RUP with that 
of CTU. The second one focuses on the early detection of UUTT using RUP 
urography in patients with proven urothelial cell carcinoma.
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Part I 
Urothelial cell carcinoma of the bladder - Patterns of care in relation to 
outcome
The most important aim was to evaluate the treatment of bladder cancer 
in the Netherlands since the nineties of the last century. At that time 
recommendations with regard to adjuvant treatments after TUR in patients 
with NMIBC as well as with regards to radical cystectomy in case of high 
risk NMIBC or primary MIBC patients were more or less internationally 
accepted but not implemented throughout the whole Western world. Dutch 
guidelines came only available in 2009.
We analyzed three retrospective studies which focused on the patterns of 
care to patients with NMIBC and MIBC in two geographically separated 
Comprehensive Cancer Centers (CCC) in the Netherlands. These regions 
are covered by the Northern CCC and the Eindhoven Cancer Registry (ECR) 
and comprise twenty medium to large and five small community hospitals. 
The Dutch network and registry of histo- and cytopathology (the so-called 
PALGA) submits the reports of all diagnosed malignancies to the CCCs. 
The national hospital discharge databank completes case ascertainments. 
Registry personnel of the CCCs collects data on demographics, comorbidity, 
diagnosis, staging, treatments and follow up from the medical records, 
including the results of histopathological examinations and surgical reports.

In Chapter 2 evaluates the pattern of care and the determining factors 
for the choice of treatment(s) in patients with newly diagnosed high risk 
NMIBC in the CCCs, in the period of 1997-2002, in relation to stage, sex, 
age, comorbidity, teaching hospital. After selection on tumor characteristics 
and completeness of data, a cohort of 412 patients from three teaching 
respectively 12 non-teaching hospitals was analyzed. Only 77 percent 
of these high risk bladder cancer patients received a form of adjuvant 
instillation therapy after transurethral resection (TUR) of their bladder 
tumor. No more than 34 percent was treated with intravesical induction 
therapy of Bacillus Calmette-Guérin or mitomycine. Increasing age and 
non-teaching hospital type were associated with less adjuvant treatments. 
These differences in treatments did neither significantly affect the 5-year 
recurrence free rates nor progression free survival rates.

Out of the same period of time and region a cohort of 548 patients with 
newly diagnosed MIBC was analyzed by a population based study described 

in Chapter 3. To answer the question which factors contribute to the choice 
of treatment in MIBC patients the following variables were evaluated: sex, 
age, comorbidity and TNM stage. The consequences of treatment choices 
with regard of the outcome were assessed by the 5-year disease free 
survival (DFS) and the 5-year disease specific survival (DSS). Comparable to 
other studies only one third of the patients underwent the recommended 
treatment consisting out of radical cystectomy and urine derivation.
TNM stage and age were identified as the most significant variables for 
this non-recommended treatment choices in twothird of the patients. 
Remarkably comorbidity did not contribute as much as these two factors. 
In those patients (n=205 out of 548) who actually underwent a radical 
cystectomy TNM stage, age as well as comorbidity were assessed as 
independent variables for DSS.

In Chapter 4 the third population-based study of a large cohort of 
unselected patients with MIBC from the ECR region is described. The aim 
was to assess whether increasing age, Social Economic Status (SES) and 
the presence of serious comorbidity affect treatment choice and survival 
in a population-based series of patients with MIBC in the Netherlands. 
All included 2455 patients with MIBC were diagnosed and treated in the 
period 1997-2009, that is in a period that radical cystectomy was not 
limited to centers. SES was also addressed as a possibly influencing factor 
on the choice of treatment as well as the outcome. Higher age (≥ 75 
years) and serious comorbidity were independent predictors for abstaining 
from cystectomy, where SES was not. The patients who underwent 
radical cystectomy, External Beam Radiation Therapy (EBRT) or Interstitial 
Radiotherapy (IRT) lived longer independent of age, SES, and serious 
comorbidity. Among these different treatment modalities radical cystectomy 
was associated with the best survival.

Part II
Urothelial cell carcinoma of the upper urinary tract - The role of 
urography
UUTT can either be found as a primary solitary tumor or diagnosed 
synchronous at the presentation of a bladder tumor, or it can be 
metachronous during the follow-up of primary bladder cancer. Throughout 
the last century different imaging techniques have been used to visualize 
the UUT and UUTTs in particular. The basis for all these techniques is 
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urography. This means that at urography the lumen of the ureter and the 
pyelocalyceal system are filled (opacified) with contrast medium. Today 
the European guidelines recommend CTU as first choice imaging modality. 
CTU is presumed to have the best results in detecting tumors in the UUT. 
The aim of this part is to highlight the background of upper tract imaging 
in order to understand the specific choice for using primarily CTU. As there 
are not many studies on RUP, one of the alternative techniques, this was 
the immediate reason for further investigation on RUP and of detection of 
UUTTs in particular. The question was how the performance is of the RUP 
versus CTU in terms of opacification and detection of suspect lesions.

Chapter 5 provides an overview of the history of the urography of the 
upper tract. Its history  starts with the invention of an tube like instrument to 
bring light into the bladder. By then the orifices of the ureters could be seen, 
while earlier only blind canalization was possible. About one century ago 
the discovery of X-ray combined with the use of contrast medium was a real 
breakthrough.
Depending on the indication (stones, tumors, external compression etc.) 
for imaging studies of the UUT one modality has a better performance 
over another. This chapter deals with imaging techniques particularly used 
in depicting lesions of the urothelium of the UUT. Today CTU is the first 
choice, but this may have serious consequences with regard of harm due to 
radiation exposure and the nefrotoxicity of intravenous iodine containing 
contrast. These disadvantages are also discussed in this chapter.

For depicting lesions in the calyces, the renal pelvis and the ureter complete 
internal coverage with contrast medium, opacification, is needed. The basic 
assumption in Chapter 6 is that with a complete opacification more lesions 
of the upper tract will be diagnosed, maybe in an earlier phase. Is there a 
difference in the degree of opacification in between CTU and RUP, was the 
question. In this retrospective single center cohort study we used a semi-
qualitative method to determine the grade of opacification in patients 
who had CTU as well as RUP in a retrospective single center cohort study. 
Considering the whole ureter RUP showed significantly better opacification 
than CTU, but there was no significant difference in the opacification grade 
of the renal pelvis. Unfortunately prospective comparative studies on RUP 
and CTU in UUTTs are very sparse.

Chapter 7 comprises a retrospective study on the performance of initial 
RUP in patients with pathologically proven UCC of their bladder and/or 
upper tract. Feasibility, sensitivity, specificity and accuracy of the RUP were 
assessed in 122 patients with a follow up of at least two years. RUP turned 
out to be a feasible technique and the initial RUP was very sensitive, and 
specific, and highly accurate for the early detection of UUTTs. In 11 patients 
a UUTT was detected without missing one. Furthermore the RUP was 
inconclusive in 20 patients.

RUP has the advantages that one needs no intravenous contrast and 
compared to CTU the radiation exposure is minimal. However, it is an 
invasive examination which gives no information about other anatomical 
structures than the ureter and the pyelocalyceal system. These issues should 
be discussed with the individual patient, especially while in our clinic the 
first RUP can be often combined with a TUR of the bladder tumor and in 
the follow up it can be easily combined with the repeated routine control 
cystoscopies.
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8b
 Samenvatting

Dit proefschrift is gericht op de resultaten van diagnose en behandeling 
van urotheelcelcarcinoom (UCC). Afhankelijk van de locatie wordt 
urotheelcelcarcinoom blaaskanker respectievelijk hoge urineweg tumor 
(UUTT) genoemd.
Na een algemene inleiding over de diagnose en behandeling van UCC van 
de blaas en de hoge urinewegen (UUT) is het proefschrift opgedeeld in twee 
delen. Het eerste deel is gewijd aan de blaaskankerzorg binnen verschillende 
regio’s in Nederland in een tijd dat er alleen Europese en Amerikaanse 
richtlijnen beschikbaar waren. De zorgpatronen van zowel patiënten met een 
zogenaamd hoog risico niet-spierinvasief blaascarcinoom (NMIBC) als van 
patiënten met spierinvasief blaascarcinoom (MIBC) zijn geëvalueerd teneinde 
te kunnen bepalen welke invloed patiënt, tumor en arts gerelateerde factoren 
hebben gehad op de behandelkeuzes en de behandeluitkomsten. 

In het tweede deel van het proefschrift wordt vooral de toepassing van 
urografie met betrekking tot het opsporen en behandelen van UCC van 
de hoge urinewegen behandeld. De geschiedenis en achtergrond van 
de verschillende urografische technieken worden in detail besproken. 
Sinds de dertiger jaren van de vorige eeuw zijn er verscheidene soorten 
beeldvormende technieken gebruikt maar tegenwoordig wordt de 
computertomografie scan met urografische fase (CTU), na het inspuiten 
van intraveneus contrast, het meest frequent gebruikt. Alhoewel niet 
routinematig in de meeste urologische praktijken gebruikt, speelt het 
retrograde ureteropyelogram (RUP) een belangrijke rol. Dat heeft vooral te 
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maken met de uitstekende toegang tot röntgen faciliteiten gedurende de 
afgelopen vier decennia. 

In twee studies wordt de uitvoerbaarheid en de efficiëntie van de RUP bij 
het stellen van de diagnose UCC van de UUT nagegaan. In de eerste wordt 
de mate van opacificatie van RUP met die van de CTU vergeleken en in de 
tweede de nauwkeurigheid van RUP bij het vroegtijdig opsporen van UUTTs 
geëvalueerd. 

Deel I
Urotheelcelcarcinoom van de blaas - Zorgpatronen in relatie tot 
uitkomst
Het belangrijkste doel was om de behandeling van blaaskanker in 
verschillende regio’s in Nederland sinds de negentiger jaren te evalueren. 
In die tijd werden aanbevelingen ten aanzien van aanvullende behandeling 
na de endoresectie bij patiënten met NMIBC en na  de radicale cystectomie 
in geval van hoog risico NMIBC weliswaar internationaal min of meer 
geaccepteerd, maar over het algemeen niet geïmplementeerd. De 
Nederlandse richtlijn ten aanzien van de behandelingen van blaascarcinoom 
kwam pas in 2009 beschikbaar. Wij hebben drie retrospectieve studies 
verricht waarin de zorgpatronen van patiënten met NMIBC en MIBC in 
twee geografisch verschillende Integrale Kanker Centrum (IKC) regio’s in 
Nederland werden geanalyseerd. Deze regio’s bestonden uit de Integraal 
Kankercentrum Noord-Nederland en de Eindhovense IKC en omvatten 
samen twintig middelgrote tot grote en vijf kleine algemene ziekenhuizen. 

Het Nederlandse registratienetwerk van histo- en cytopathologie (de 
zogenoemde PALGA) doet verslag van alle gediagnosticeerde maligniteiten 
aan de IKC’s. De Nederlandse ‘Hospital Discharge Databank’ vult de 
gegevens aan. Vervolgens verzamelt speciaal hiertoe opgeleid personeel 
van de IKC data over demografie, comorbiditeit, diagnose, stagering, 
behandelingen en follow up uit de statussen, inclusief de verslagen van 
histopathologisch onderzoek en operatieverslagen.

In Hoofdstuk 2 hebben we de zorgpatronen uit de periode van 1997-
2002 van patiënten met primair gediagnosticeerd hoog risico NMIBC uit de 
regio van het Integraal Kankercentrum Noordoost Nederland geëvalueerd. 
Factoren die de keus voor behandelingen bepaalden zoals geslacht, leeftijd, 
comorbiditeit en al dan niet opleidingsziekenhuis werden geanalyseerd. 

Na de selectie van patiënten op basis van de tumorkarakteristieken en 
op volledigheid van de gegevens kon een cohort van 412 patiënten uit 
drie opleidings- respectievelijk 12 niet-opleidingsziekenhuizen worden 
geanalyseerd. Slechts 77 percent van de hoog risico blaaskanker patiënten 
kreeg na de endoresectie van de tumor aanvullende blaasinstillaties 
toegediend. Slechts 34 procent werd behandeld met intravesicale inductie 
van Bacillus Calmette-Guérin of intravesicale mitomycine toedieningen. 
Hogere leeftijd en niet-opleidingsziekenhuis bleken geassocieerd met 
minder of geen aanvullende behandelingen. Deze verschillen kwamen echter 
niet significant tot uitdrukking in meer 5-jaars recidieven of een afname in 
progressie vrije overlevingscijfers. 

In Hoofdstuk 3 hebben we uit dezelfde periode 1997-2002 een cohort 
van 548 patiënten met primair gediagnosticeerd MIBC geëvalueerd en 
beschreven in een observationele studie. De vraag was welke factoren 
bepalend waren bij de keuze van behandeling van patiënten met 
MIBC. Hiervoor werden de volgende variabelen geëvalueerd: geslacht, 
leeftijd, comorbiditeit en het TNM stadium. Als uitkomstmaat voor de 
behandelkeuzes werden de 5-jaars ziektevrije overleving en de 5-jaars ziekte 
specifieke overleving bepaald. De gouden standaard bij de behandeling van 
patiënten met het MIBC, de radicale cystectomie, werd slechts bij één derde 
van de patiënten gevolgd. 

TNM stadium en leeftijd bleken als meest significante variabelen om af te 
wijken van de aanbevolen behandelkeuze bij de overige van de patiënten. 
Opmerkelijk genoeg bleek de factor comorbiditeit er minder toe te doen 
dan de twee voornoemde variabelen. Bij de patiënten (n=205 van de 548) 
die een cystectomie ondergingen waren zowel het TNM stadium, leeftijd 
als comorbiditeit onafhankelijke variabelen met betrekking tot de ziekte 
specifieke overleving. 

In Hoofdstuk 4 wordt een groot cohort van ongeselecteerde patiënten 
met MIBC uit de regio van de Eindhovense IKC beschreven. Het doel van de 
studie was om vast te stellen of hogere leeftijd, sociaal economische status 
(SES) en de aanwezigheid van comorbiditeit bepalende factoren zouden 
kunnen zijn voor zowel de keuze van behandeling als in de overleving 
van patiënten met MIBC in deze regio. Alle 2455 patiënten werden 
gediagnosticeerd en behandeld in de periode van 1997 tot 2009, waarin de 
radicale cystectomie nog niet gecentraliseerd was. Een hogere SES bleek 
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zowel een grotere kans te geven op het ondergaan van een cystectomie 
als een grotere kans op een betere overleving nadien. Leeftijd boven de 75 
jaar en ernstige comorbiditeit waren onafhankelijke voorspellers voor het 
afzien van cystectomie. De patiënten die radicale cystectomie, uitwendige 
radiotherapie of inwendige radiotherapie ondergingen leefden langer 
onafhankelijk van leeftijd, SES en ernstige comorbiditeit. Van de genoemde 
behandelmodaliteiten was cystectomie geassocieerd met de beste 
overleving.    

Deel II
Urotheelcelcarcinoom van de hoge urinewegen – De rol van urografie
Een UUTT kan als primaire solitaire tumor voorkomen maar ook als UUTT 
ten tijde van de eerste presentatie van een blaaskanker. Een UUTT kan ook 
worden ontdekt in de loop van de follow up van primair hoog risico NMIBC 
of MIBC. De afgelopen honderd jaar zijn er verscheidene beeldvormende 
technieken gebruikt om de UUT in beeld te brengen en UUTTs in het 
bijzonder. Al deze technieken zijn gebaseerd op urografie. Dit betekent dat 
tijdens een dergelijk onderzoek het lumen van de ureter en het pyelocalcieel 
systeem zijn gevuld (geopacificeerd) met contrastvloeistof. 

Tegenwoordig wordt in de Europese richtlijn CTU aanbevolen als eerste 
keus beeldvormende techniek. Van de CTU wordt aangenomen dat deze 
de beste resultaten geeft met betrekking tot het opsporen van tumoren 
in de UUT. Het tweede gedeelte van het proefschrift is vooral bedoeld 
om de beeldvorming van de UUT nader toe te lichten om de specifieke 
keuze voor CTU beter te begrijpen. Er zijn nauwelijks studies zijn waarin de 
betrouwbaarheid van de RUP, één van de alternatieven voor CTU, bij het 
opsporen van UUTT onderzocht is. 
Hoofdstuk 5 biedt een overzicht van de geschiedenis van de urografie 
van de UUT. De uitvinding van een instrument om de urethra te kunnen 
sonderen en de ontwikkeling van op elektriciteit werkend licht leidden tot 
de cystoscoop. Vanaf dat moment konden de ureter- uitmondingen in de 
blaas worden waargenomen terwijl eerder slechts blinde katheterisatie 
mogelijk was. Iets meer dan een eeuw geleden leidde de ontdekking van 
röntgenstralen gecombineerd met het gebruik van contrastvloeistof tot een 
wezenlijke doorbraak in de beeldvorming van de urinewegen. 
Afhankelijk van de indicatie (stenen, tumor, hydronefrose etc.) kiest men 
anno 2014 voor beeldvormend onderzoek. Dit hoofdstuk gaat over 
beeldvormende technieken die afwijkingen van het urotheel van de UUT 

kunnen weergeven. Het steeds wijder verbreid  gebruik van de CTU als eerste 
keuze kan schadelijke gevolgen met zich meebrengen, onder andere voor 
wat betreft de blootstelling aan in potentie carcinogene röntgenstraling en 
nefrotoxische eigenschappen van intraveneus toegediend contrastmiddel. 
Deze nadelen worden ook in dit hoofdstuk nader toegelicht besproken. 

Om afwijkingen in de kelken, het nierbekken en de ureter af te beelden is 
een volledige intraluminale vulling met contrast (opacificatie) nodig. De 
aanname in Hoofdstuk 6 is dat er met volledige opacificatie meer laesies 
in de UUT kunnen worden gediagnosticeerd en wellicht in een vroeger 
stadium. De vraag was of er een verschil is in de mate van opacificatie tussen 
CTU en RUP. In deze retrospectieve ‘single center cohort’ studie hebben 
we gebruik gemaakt van een semi-kwalitatieve methode om de mate van 
opacificatie vast te stellen bij patiënten die zowel een CTU als een RUP 
hadden ondergaan. De gehele ureter toonde bij RUP een significante hogere 
opacificatie dan bij CTU maar er kon geen verschil worden aangetoond in de 
mate van opacificatie van het pyelocalicieel systeem. Helaas zijn er nauwelijks 
prospectief vergelijkende studies van de RUP met de CTU beschreven. 

Hoofdstuk 7 omvat een retrospectieve studie waarin de resultaten van een 
initiële RUP bij patiënten met een pathologisch bewezen UCC van hun blaas 
en/of UUT wordt nagegaan. Bij 122 patiënten, met een follow up duur van 
minstens twee jaar, werden de uitvoerbaarheid, sensitiviteit, specificiteit 
en accuratesse van de RUP vastgesteld. RUP bleek een goed uitvoerbare 
techniek. Het resultaat van de RUP bleek bij 20/122 patiënten niet voldoende 
om conclusies uit het onderzoek te trekken. De initiële RUP bleek zeer 
sensitief en specifiek met een hoge accuratesse voor de vroege opsporing 
van UUTTs. Bij 11/102 patiënten met een afwijkende RUP werd een UUTT 
vastgesteld. 

RUP heeft de voordelen dat er geen intraveneus contrast nodig is en dat 
de blootstelling aan röntgenstralen minimaal is ten opzichte van CTU. 
RUP is echter wel een invasief onderzoek  dat geen informatie geeft over 
anatomische structuren anders dan de intraluminale urinewegen. Genoemde 
aspecten zouden moeten worden besproken met de individuele patiënt. 
Temeer daar waar in onze kliniek de initiële RUP eenvoudig kan worden 
gecombineerd met de endoresectie van een blaastumor alsmede gedurende 
de follow up met de herhaaldelijke controle cystoscopieën.
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9General discussion
and 
future perspectives

This thesis covers two aspects of different manifestations of urothelial cell 
carcinoma (UCC): UCC of the bladder, also known as bladder cancer, and 
UCC of the upper urinary tract (UUT).
The first part of the thesis focuses on the actual pattern of the care in 
high risk non muscle invasive bladder cancer (NMIBC) and of muscle 
invasive bladder cancer (MIBC), in different regions in the Netherlands, 
and it includes three studies. These studies were conducted in an era 
when American and European guidelines were available but when there 
was still no national Dutch guideline. The first American guideline on 
the management of bladder cancer became available in 1998 through 
the National Comprehensive Cancer Network (NCCN). The American 
Urological Association (AUA) published its first Clinical Practice Guideline 
(CPG) for NMIBC in 1999, updated in 2007, and recently reviewed in 2010. 
The European Association of Urology (EAU) presented the first European 
guideline in 2002, with the latest update in 2013 for both NMIBC and MIBC. 
The first national Dutch guideline, based on the EAU guideline, became 
available in 2009. The aim of the studies in the first part of the thesis was 
to explore the impact of patient-, tumor-, and doctor-related factors 
concerning treatment and outcome of high risk NMIBC and MIBC in daily 
practice.

The second part of the thesis focuses on the diagnosis of UCC of the UUT, 
particularly in terms of the visualization of the UUT using urography in order 
to depict a urothelial neoplasm. The aim was to study the feasibility and 
efficacy of retrograde ureteropyelography (RUP) in the diagnosis of UCC of 
the UUT.
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Part I: Urothelial cell carcinoma of the bladder – Patterns of care
The pattern of care study in patients with high risk NMIBC (Chapter 2) 
shows fewer instances of application of the adjuvant intravesical instillations 
of chemotherapy or BCG after TUR, as compared to the recommended 
treatment, based on actual guidelines. Factors associated with this underuse 
of adjuvant instillation in our cohort study are age of the patient and 
treatment in non-teaching hospitals. The observed differences in treatment, 
however, do not significantly affect the five-year recurrence-free and 
progression-free survival rates in our cohort. 

The two pattern of care studies on MIBC (chapters 3 and 4) reported 
independently that only one-third of patients were treated with a radical 
cystectomy, at that time the treatment gold standard. Both studies assessed 
higher age as a predictive factor for abstaining from cystectomy. In one 
study, a more advanced stage of the tumor and, in the other, a higher 
number of comorbidities were independent variables for abstaining from 
cystectomy. Considered independently from age, socioeconomic status 
(SES), and serious comorbidity, patients who underwent radical cystectomy 
lived longer.

We observed in three pattern of care studies that patients with UCC of the 
bladder were undertreated with respect to adjuvant intravesical instillations 
and radical cystectomy. This implies that compliance with the guidelines for 
the management of bladder cancer was suboptimal. This observation of the 
poor adherence to recommendations from guidelines regarding bladder 
cancer has been described earlier in both patient- and physician-based 
survey studies. Cookson and collegues showed a wide variation in the use 
of intravesical postoperative chemotherapy in a survey with retrospective 
review of the last four patients treated for NMIBC among 259 urologists.1 
Another more recent survey, with exclusively intermediate or high risk 
NMIBC patients, based on a retrospective chart review including 971 
patients treated by 102 urologists from Europe and North America, found 
that 47% of the intermediate-risk patients received a form of intravesical 
treatment and that 50% of the high risk patients received maintenance 
BCG instillations, as recommended by the EAU and AUA guidelines, thus 
indicating an underuse of adjuvant instillations especially in the high 
risk NMIBC group of patients.2 Witjes and collegues did observe largely 
matching policies for treating NMIBC using the EAU guideline among Dutch 
and Belgian-Flanders practices in the absence of a national guideline. Not 

only was underuse observed in the recommended early single instillation of 
chemotherapy in NMIBC but also overuse of intravesical therapy in a small 
group of patients with low risk NMIBC.3 In addition to the survey studies, 
the pattern of care studies analyzing sizeable data from the Surveillance, 
Epidemiology, and End Results Program (SEER), as well as records from the 
National Cancer Data Base in the United States, also showed underutilization 
of recommended treatments. Chamie and collegues observed that within 
a cohort of 4545 patients with high-risk NMIBC, treated between 1992 and 
2002, only one patient received all the recommended diagnostics, treatment, 
and surveillance. No overuse of treatment was reported.4
In the management of MIBC, the treatment according to the recommended 
guidelines is significantly less likely to be received by the elderly, racial 
minorities, those with inadequate insurance coverage, and patients seen at 
low volume centers, as reported by Gray and collegues5 In a retrospective 
analyzed cohort of 28,691 patients with T2-T4 MIBC, where only 52% 
were treated with curative treatments such as radical cystectomy, partial 
cystectomy, or radiation therapy. Porter and collegues and David and 
collegues both reported on the underuse of neoadjuvant chemotherapy: 
Only 11% respectively 1.2 % of all patients with surgically resectable MIBC, 
received neoadjuvant chemotherapy.6,7 At that time randomized controlled 
clinical trials had already proved that there was a survival benefit for 
neoadjuvant chemotherapy in T2-4 MIBC.8

Reflecting on our data with respect to the literature, the non-adherence 
to recommendations from guidelines on NMIBC and MIBC is very similar. 
The only difference is the lack of a national guideline at that time. On what 
grounds do urologists decide not to use the available guidelines? And are 
they aware of what the guidelines entail in making this decision? Before 
exploring the rationale for underuse, the clinical consequences of this 
underuse should be clarified first.
In our studies with NMIBC, we did not find a significant difference in the 
five-year recurrence-free and progression-free survival rates, despite 
underutilization of adjuvant intravesical instillations. Apparently in 
NMIBC, the clinical outcomes of the observed treatment schemes are not 
so different in the cohorts of patients studied. This immediately raises 
the question of whether this lack of difference in recurrence-free and 
progression-free survival is due to the specific cohort studied and/or to 
a low or lower clinical impact on the part of the recommendations from 
the guidelines. In general, the recommendations in the guidelines are 
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created by means of evaluation of a systematic literature search by panels 
of expert clinicians, frequently in combination with clinical epidemiologists. 
The highest levels of evidence regarding the management having the best 
benefits in terms of recurrence-free, progression-free, or overall survival are 
derived from large randomized controlled trials (RCTs) or a meta-analysis.9,10 
The quality of evidence generated in the RCTs on bladder cancer itself is up 
for discussion. A recent systematic literature review of 13 RCTs on immediate 
instillation of chemotherapy in NMIBC patients explored the quality of 
evidence in the light of contemporary methodology. This meta-analysis 
still supports the fact that immediate instillation prolongs a recurrence-free 
interval but suggests the quality  of evidence is low.11 The cause cited was 
the high risk of bias in all but one trial due to lack of blinding and unclear 
randomization. Other reasons were the presence of significant statistical 
heterogeneity and the concern that studies with large negative effects were 
not published. Although RCTs provide the highest grade of evidence, only a 
small number of valid RCTs are published: 238 out of 29,106 studies in the 
period between 1995 and 2010.12 Regarding the quality, only 8% of these 
studies was double-blinded, and less than one-third of trials reported a 
statistical power calculation (31.5%), and an even fewer number reported 
completing planned accrual (23.5%).12 This underscores the need for more 
well-designed trials with larger sample sizes in order to optimize and 
validate diagnostic and treatment strategies. On the other hand, results from 
trials regarding a selected group of patients with specific age, comorbidity, 
and tumor characteristics that do not reflect the bladder cancer population, 
who have been treated in daily practice. The majority of patients developing 
bladder cancer are elderly, often with a history of smoking and with a variety 
of comorbidities comprising pulmonary and cardiac problems that might 
have disqualified them from participation in such RCTs.

So we do not know if the guideline recommendations for NMIBC, based on 
a scarcity of good quality RCTs, are truly representative and thus applicable 
to the contemporary group of NMIBC patients, who have never been eligible 
or willing to participate in one of those trials. In an attempt to deal with this 
issue, the results of observational studies, as we have presented them, could 
provide the additional information needed to refine the current general 
recommendations found in the guidelines for bladder cancer.
For MIBC, we did find longer survival in MIBC patients after radical 
cystectomy versus other treatment schemes. This was to be expected, as 
radical cystectomy is recommended as the first choice of treatment. There is 

no evidence from comparative studies to support such a recommendation, 
however. All the evidence is based on large retrospective unicenter and 
multicenter series with some prospective data.13 Since the results of 
cystectomy are superior, then it is remarkable that our series as well as other 
published series report utilization of cystectomy in no more than half of the 
patients with MIBC. One explanation could be that the large retrospective 
series concentrate on cystectomy but not on the treatment of MIBC disease 
in its entirety.

Motives for minor adherence to one of the guidelines (NCCN, AUA, or EAU) 
are numerous and varied. Physician surveys referring to practices at the time 
before the dissemination of the modern clinical practice guidelines of the 
AUA have reported clear associations between variation in management 
of NMIBC and number of years in practice, practice type (academic versus 
community hospital), and other physician-related factors.14 Although Nielsen 
and collegues reported that the contemporary self-reported practices were 
generally aligned with the AUA 2007 guidelines on the early instillation 
of chemotherapy, and that the observed variations are still associated 
with practice type and number of years in practice.15 In a population-
based study on NMIBC using claims data, Chamie and collegues found no 
statistically significant increase in provider compliance after publication 
of clinical practice guidelines, with the exception of the use of BCG in 
high risk patients. Increasing surgeon volume was associated with higher 
rates of compliance with perioperative intravesical chemotherapy.4 Other 
explanations cited for the heterogeneous compliance with the guidelines, 
particularly for NMIBC, are the organization of reimbursement, or hospital 
and coordination difficulties between operating room, pharmacy, and 
recovery room.

The individual treating urologist plays a pivotal role in decision-making 
in terms of the choice of treatment. Several conditions have an effect on 
his/her decision process. First, the availability of guidelines has greatly 
improved over the last two decades, with easy access to a national or an 
international guideline nowadays. The personal opinion and beliefs of 
the treating urologist about the recommendations in the guidelines also 
play a role. The EAU Research Foundation survey found uncertainty about 
efficacy outweighing toxicity, concerns about delaying cystectomy, and 
patient refusal as the major reasons for the very low use of neoadjuvant 
chemotherapy observed in selected major European tertiary centers (with 
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only 12% of the 5000 patients with MIBC undergoing cystectomy).16

Furthermore, there are subtle differences in recommendations in the 
different guidelines, and also variations in the guideline updates and 
adjustments. As a result, recommendations have been provided by assigning 
a level of evidence and grade (highest level A to lowest level D) in the EAU 
guidelines or different grades of statements (standard, recommendation, 
option) in the AUA guidelines. These differences imply a certain degree of 
scientific uncertainty resulting in potential variability in approaching disease 
management on the part of clinicians.

Besides physician and practice factors, the patient preferences for 
surveillance and non-invasive treatment strategies in NMIBC may also play 
a role. For instance, the invasive nature of evaluation every three months 
and its subsequent impact on quality of life, as well as the adverse effects 
of intravesical therapy, may also contribute to noncompliance with the 
guidelines in a subset of patients. For MIBC, patients’ physical status-
derived factors, such as advanced age or pre-existing comorbid conditions, 
will hamper compliance to the preferred management. This is illustrated 
by Thompson and collegues who reported that half of the 767 patients 
who underwent radical cystectomy (single treatment) for MIBC T2-4 N0 
M0 disease would not have been eligible for cisplatin-based neoadjuvant 
chemotherapy, having a GFR < 60mL/min pre-operatively.17 With an 
increasing population of elderly patients with MIBC, the limitations due to 
chronic kidney failure will increase within the upcoming decades. In addition 
to kidney failure, probably other comorbidities also prevent patients from 
being treated with neoadjuvant chemotherapy. As we already saw in the 
last decade, two-thirds of all patients with MIBC suffered from at least one 
comorbid condition, and one-third had at least two concomitant comorbid 
conditions. And the percentage of patients without comorbidity decreased 
with increasing age to less than one-third of the patients aged ≥75 years.

The most important concern in contemporary bladder cancer treatment 
is how to reduce the under-treatment observed, which limits patients’ 
quality and duration of life. One of the strategies should be to find a way 
to overcome the gap between best clinical practice recommendations and 
routine execution. As a result, profiting from these recommendations could 
be improved by more individualized, guided adaptation of them.
It has been shown that improving provider-level adoption of guidelines 
for BCG use and immediate single instillation after TUR not only improve 

the care of patients with intermediate- and high-risk NMIBC but can 
subsequently lead to cost reduction by reducing recurrences.2,18,19 

Theoretically, guideline adoption could be stimulated by linking the 
financial incentive of the physician to a greater adherence to clinically 
effective measures, so as to facilitate positive patient outcomes and avoid 
complications. However, this might lead to an undesirable situation, where 
patients are refused invasive bladder-cancer treatment by their urologist, 
based on the believed unfit status of these patients, with the accompanying 
higher risk for complications.

To apply the guidelines on bladder cancer care to the contemporary bladder 
cancer patient population with frail elderly and various comorbidities, the 
guidelines could benefit from an update with additional data in addition 
to the results of RCTs. Collected relevant information from pattern of care 
studies and prospective registry data will better reflect daily practice. With 
these supplementary data on factors associated with disease-specific 
outcome, the guidelines could be enriched. This would allow for an 
individualization of guiding treatment, particularly in the growing group 
of elderly patients. As screening tools to distinguish between fit and frail 
patients are validated, doctors are better equipped to increase their patients’ 
chance of survival and to maintain optimal quality of life. With the growing 
diversity in the psychological, physical, and social status of elderly cancer 
patients, close collaboration with geriatric doctors would appear obvious. 
Several standardized comprehensive geriatric assessment scales and 
indicators have been developed for the elderly referred for chemotherapy, 
but these are rarely applied to patients treated with other treatment 
modalities.20 In cases where cystectomy is considered, the Charlson 
comorbidity score and the performance status (e.g., Karnofsky, ECOG, or 
ASA) will contribute to the assessment of the peri- and postoperative risks. 
In the end, the outcome of bladder cancer management is greatly 
dependent on how suggestions for improvement can and will be 
implemented in the healthcare organization.

In recent years, there have been several developments leading towards 
higher quality in bladder cancer care, which have occurred in the 
Netherlands. Since 2005, urologists have been requested by the Healthcare 
Inspectorate to provide information from their clinical practice on 
measurable parameters regarding bladder cancer treatment that does not 
directly reflect the outcome. After feedback from the Dutch Association 
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of Urologists, a more comprehensive list of requirements for better 
quality of care was developed. Recently, Dutch urologists have been 
obliged to present every newly diagnosed genito-urinary cancer patient 
at multidisciplinary case conferences. In these conferences, guidelines are 
principally the rule, but well-motivated treatment decisions not matching 
the recommendations can also be discussed and subsequently documented. 
These meetings can contribute to greater adherence to the guidelines, and 
the likelihood of under-treatment can be diminished.

In addition to the multidisciplinary perioperative approach, the 
centralization of treatment in MIBC optimizes its quality as well. In 2011 in 
the Netherlands, a volume-based centralization norm was implemented with 
a minimum standard of ≥ 10 cystectomies per year. {www.nvu.nl/kwaliteit/
kwaliteitsnormen}. The surgical teams performing these operations should 
become more experienced, particularly in handling complications, and 
quality of care should increase. It is to be expected that the volume level 
will be 20 cystectomies per year in the near future. Then the 30- and 90-day 
mortality directly related to the surgery will probably diminish. However, 
more cystectomies in the elderly create a higher risk of non-disease-specific 
mortality. As a result, it is doubtful whether the disease-specific survival of 
these patients will increase. Perhaps additional centralization of the MIBC 
disease treatment itself can attain this. This might improve the selection 
of patients for cystectomy with or without neoadjuvant chemotherapy 
or alternative treatments such as radiotherapy, partial cystectomy, or 
brachytherapy of the bladder. To evaluate the results of such alterations 
in clinical practices, a reliable registration of patient characteristics, and 
treatment and outcome is crucial. 
 
Part II Urothelial cell carcinoma of the upper urinary tract (UUT): The 
role of urography
The study that semi-quantitatively assessed the opacification-grade within 
the upper urinary tract of both retrograde uretero pyelography (RUP) and 
computer tomography urography (CTU) in the same patients showed 
that CTU underperformed compared to RUP in all segments of the ureter, 
although not in the renal pelvis and calyceal system. The study on initial 
RUP for the detection of lesions in the UUT showed that RUP is a feasible, 
sensitive, and highly specific diagnostic technique.

Over the past two decades, intravenous urography (IVU) has obviously 
been replaced by CTU for indications of upper urinary tract tumor (UUTT). 
Although there is no agreement on the optimal protocol, according to the 
European and American guidelines of urology and radiology, CTU is the 
preferred imaging modality for detecting upper tract lesions.21,22 In the EAU 
guidelines, sensitivity and specificity from 0.67 to 1.0 and from 0.93 to 0.99, 
respectively, are reported, depending on the technique used.21 Magnetic 
resonance urography (MRU) remains the preferred option in patients who 
cannot undergo CTU, usually in those cases where radiation or iodinated 
contrast media are contraindicated. The use of RUP might only be reserved 
for those patients who are not candidates for CTU or MRU, such as patients 
with renal impairment or proximal obstruction of the upper tract.

The accuracy of RUP for detecting UUTT has not been systematically 
evaluated. Only two studies have reported on similar diagnostic sensitivity 
and specificity for diagnosing UUTT in RUP, compared to CTU and 
MRU.23,24 One of the reasons why explicit investigation of RUP has not 
been conducted might be its invasive nature. However, this argument may 
be less relevant now, since RUP is performed at the same time as a trans 
urethral resection (TURT) of the bladder tumor (under anesthesia) or when 
routine follow-up with cystoscopy (outpatient clinic) is performed. Another 
reason may be the revolutionary development of computer tomography 
(CT) technology since 1990, which has resulted in an enormous quantity 
of studies on a broad range of urological indications. At first the advent 
of the spiral (helical) CT made a volumetric acquisition of the abdominal 
cavity possible, such that small stones could be imaged with CT. Later 
the introduction of the multidetector CT, comprising a large number 
of thin section images in a short period of time, resulted in superior 
spatial, temporal, and contrast resolution that is as good as conventional 
radiography. With a scanning phase before and after intravenous 
contrast material, a comprehensive examination (referred to as CTU) of 
the urothelium of the UUT has become available. As a result, CTU for the 
urologist is no longer a time-consuming task and, for the patient, it is a 
negligibly invasive examination.

Though, with respect to the growing use of CTU and the ever-decreasing 
use of RUP in the detection of UUTT, there are negative consequences 
that need to be mentioned. First, the radiation dose for CTU is substantial 
as compared to RUP (9.73 to 14.8 mSv versus 0.5 - 0.9 mSv per single 
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acquisition, respectively).25,26 Several studies have addressed the cumulative 
radiation burden from medical imaging.27–29 Not knowing the exact cancer 
risk from radiation exposure, the risk does slightly increase in many 
patients, when undergoing radiation-based imaging. Another concern 
about the exponential growth of contrast-enhanced CTU utilization is the 
risk of contrast-induced nephropathy (CIN), particularly in patients with 
pre-existing renal impairment. Due to increased awareness of the clinical 
setting, improvement of prophylactic strategies, and the introduction of 
contrast media with lower nephrotoxicity, the incidence of CIN after CTU 
has decreased in the last decade.30 However, particular attention remains 
to be drawn to the population diagnosed with UCC, because these patients 
frequently have major risk factors for developing CIN (e.g., in diabetes 
mellitus the risk of CIN ranges from 5.7 to 29.4%).
In addition to the considerations concerning the harm of radiation exposure 
and intravenous contrast in CTU itself, we should question whether all this 
radiographic imaging is beneficial in the diagnosis and follow-up of all 
patients with high risk NMIBC of the bladder or UUTT. The EAU recommends 
considering annual UUT imaging in high risk NMIBC.31 Recently Sternberg 
and collegues assessed the need for routine upper-tract imaging in 
asymptomatic patients followed for NMIBC. In this study, 51 of 935 patients 
developed a UUTT, while only 29% of the tumors were detected on routine 
imaging with CTU. Overall 3,074 routine imaging scans were conducted 
for an overall efficacy of 0.49%.32 In similar older series, the incidence of 
detected UUTT was even less (40 out of 1529 and 16 out of 680 patients, 
respectively).33,34 In the latter study, only two of the 16 patients with 
metachronous UUTT were diagnosed by routine imaging (IVU); all other 
patients had symptoms indicating tumors in the urinary tract or had tumor 
from the ureteral orifice during routine cystoscopy. The same pattern is 
seen in the follow-up of the upper tract of patients treated for MIBC. In a 
meta-analysis, 5885 patients underwent routine UUT imaging (loopgraphy, 
urography, or CT) to identify only 40 recurrences with imaging, of 161 
patients with recurrent disease.35 In the end, all these imaging examinations 
lead to low detection efficacy, due to the low incidence of the disease and 
inaccuracy, and will also lead to low cost-effectiveness.

The fundamental basis for a more effective way of diagnosing UUTT calls for 
a twofold approach. In one respect, it must be apparent which radiographic 
modality has the best accuracy in terms of the explicit indication versus 
the least harm, and favorability versus the lowest cost. On the other hand, 

the question is which patient is at what risk for having (or developing) a 
UUTT. By combining these two issues, an individual approach is considered 
necessary in every single patient. Although a review of the literature on 
the diagnostic accuracy of CTU, IVU, and RUP reveals a lack of comparative 
studies with RUP, we show that an initial RUP is a feasible, sensitive, and 
highly specific diagnostic technique. This must be a sufficient motive for 
the exploration of a comparative study of RUP as opposed to CTU or MRU 
in terms of diagnosing UUTT. Contrary to what the guidelines suggest, RUP 
might not only be reserved for those patients who are not candidates for 
CTU or MRU. RUP could perhaps also be used, without detriment to the 
patient, in combination with the TUR in newly diagnosed NMIBC or MIBC 
patients who need an initial evaluation of the UUT. In addition, RUP makes 
selective urine sampling of the UUT possible at the same time. In patients 
with suspected or proven MIBC, CTU may be a superior choice, because a 
CTU gives additional information on the T-stage and potential metastases in 
the same scan.

In choosing and timing the UUT imaging in the follow-up for NMIBC or 
MIBC, the odds of development of UUTT play a crucial role. One of the aims 
of regular follow-up is to increase the likelihood of the early detection of 
any subsequent UUTT, enabling treatment at a curable stage. As discussed 
previously, the available imaging techniques and the timing are apparently 
not adequate for detecting all lesions before these cause complaints. 
Sternberg and collegues also assessed alternatives to routine CTU, such 
as patient history, physical examination, urine cytology, and ultrasound 
upper-tract surveillance. These would have identified all but three patients 
(6%) in the cohort. When directing the use of CTU based on the results 
of such investigations, exposure to radiation and contrast media for the 
majority of the patients can be decreased.32 On the other hand, risk factors 
for developing UUTT have been introduced in order to make decisions 
regarding the timing of imaging. In the follow-up of patients treated for 
NMIBC, annual imaging of the UUT is recommended for the high risk group 
and biannually for the intermediate group, although patients with a history 
of recurrent bladder cancer and cystectomy for NMIBC are at higher risk as 
well.33,35–37 In the follow-up of patients with MIBC, no recommended follow-
up strategy regarding timing is mentioned in the guidelines. Since most UUT 
recurrences occur later than three years after RC, at a time when the risk of 
local and systemic recurrence is decreasing, a panel of experts performing a 
critical analysis of the literature on follow-up after cystectomy for MIBC has 
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recommended lifelong annual UUT imaging for all patients.38 Perhaps this 
interval could be adapted, depending on risk of recurrence. Risk factors for 
UUTT consist of superficial UCC involvement in the urethra, positive surgical 
margins of the urethra, and ureter of the cystectomy specimen.35,39 

 
Conclusions
Patient-, tumor-, and doctor-related factors influence the choice of 
treatment and outcome of high risk NMIBC and MIBC in daily practice. 
When referring to current national and international guidelines, the vast 
majority of patients appear to be undertreated. Bladder cancer care could 
be improved by optimizing the adaptation of clinical guidelines in daily 
practice. However, the guidelines themselves should be adapted using 
data from observational studies in order to generate guidelines which are 
more appropriate for the contemporary bladder cancer patient. Therefore, 
an individual approach towards each and every patient is of significant 
importance.

As long as there are no comparative studies on different imaging techniques 
and follow-up schedules regarding imaging strategy in UUTT, decisions are 
best made by the treating physician, who has detailed knowledge regarding 
the patient’s history, status, and risk factors, and these decisions further 
depend on the availability of imaging options in the clinical setting. In 
the end, that same physician needs to bear in mind that he is the primary 
physician who can contribute to improving the imaging strategy of UUTT 
patients by familiarizing himself with the advantages of various techniques, 
however often used.

Future perspectives
Regarding the improvement of clinical care in bladder cancer, various 
aspects require consideration. The results of pattern of care studies have 
already shown that recommended treatments will not always be or can be 
performed on all patients, and consequently an inferior outcome is to be 
expected. The prospective registration (studies) of current practice, doctor- 
and patient-related factors in terms of decision-making and treatment 
outcome can now be elucidated. In 2011, the Dutch registration database 
for MIBC and cystectomy began operation. Participation by the treating 
urologists is obligatory. An important aspect of prospective registration 
is the opportunity to benchmark against other treating physicians and 
hospitals. Theoretically, this should contribute to revising current daily 

practice in an indirect way. Combined with the implementation of a 
minimum volume for cystectomies per institute per year, this has already led 
to centralization, which can lead to an improved level of bladder cancer care.

As a result, prospectively gathered information on bladder cancer treatment 
can serve as important input for the design of future studies, for example, by 
increasing the study participation of the growing population of elderly with 
MIBC. Increased comorbidity and frailty will require broader inclusion criteria 
and a more observational character for the study design.

Furthermore, estimating quality of daily-care developments in new agents 
and techniques is urgently needed as well. In the treatment of NMIBC 
several intravesical treatment modalities, other than those the guidelines 
recommend, have been investigated, but more phase III trials and longer 
follow-up are warranted before these can be implemented in daily practice. 
Future studies on intravesical treatment should focus more on personalized 
decision-making based on specific tumor characteristics.40

Despite the increasing international availability of guidelines on bladder 
cancer treatment, for over a decade, the survival rates for NMIBC and MIBC 
have not significantly improved. The methodology of guidelines is based 
on levels of evidence, where the highest level (evidence obtained from 
meta-analysis of randomized trials) generally leads to the highest grade of 
recommendation. As previously discussed, it is very likely that there is an 
underrepresentation of older and more comorbid patients in those trials. 
Promoting more interest in observational studies that contribute to the 
recommendation grades could favor the implementation and execution of 
guidelines, and hopefully result in improved outcome.

Regarding future perspectives for the imaging of UUTT, there are two 
aspects that deserve further attention. First, the choice for CTU as the 
preferred technique for detection of UUTT, while comparative studies (on 
other techniques) are lacking and its widespread increased use is leading 
to rising costs and potential harm from radiation exposure and intravenous 
use of contrast. The rarity of the disease hampers conducting a prospective 
study, although a multicenter trial including patients with hematuria and 
patients who are in follow-up for UUTT could probably enroll enough UUTT 
patients. When conducting a prospective study, comparing CTU to RUP, not 
only the performance of the techniques but also the impact of radiation and 
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intravenous contrast exposure and the financial consequences should be 
analyzed.

Second, the different guidelines on the follow-up scheme (imaging modality 
and timing) of the UUT in high risk NMIBC, MIBC, and UUTT patients are not 
totally similar and complete. Rationally, the negative effects for patient and 
society of following any chosen technique along with the timing of imaging 
in the specific patient should be balanced with the risk of developing 
recurrent disease. The translation of theory to daily practice will require a 
lot of pragmatism, given the lack of studies with a clinical endpoint that can 
contribute to any sustainable evidence.

References
1.  Cookson MS, Chang SS, Oefelein MG, Gallagher JR, Schwartz B, Heap K. 
National practice patterns for immediate postoperative instillation of chemotherapy 
in nonmuscle invasive bladder cancer. J Urol. 2012;187(5):1571–1576.
2.  Witjes JA, Palou J, Soloway M, Lamm D, Kamat AM, Brausi M, et al. 
Current clinical practice gaps in the treatment of intermediate- and high-risk 
non-muscleinvasive bladder cancer (NMIBC) with emphasis on the use of bacillus 
Calmette-Guérin(BCG): results of an international individual patient data survey 
(IPDS). BJU Int. 2013;112(6):742–750.
3.  Witjes JA, Melissen DO, Kiemeney LA. Current practice in the management 
of superficial bladder cancer in the Netherlands and Belgian Flanders: a survey. Eur 
Urol. 2006;49(3):478–484.
4.  Chamie K, Saigal CS, Lai J, Hanley JM, Setodj CM, Konety BR, et al. 
Compliance with guidelines for patients with bladder cancer: variation in the 
delivery of care. Cancer. 2011;117(23):5392-53401.
5.  Gray PJ, Fedewa SA, Shipley WU, Estathiou JA, Lin CC, Zietman AL et al. Use 
of potentially curative therapies for muscle-invasive bladder cancer in the United 
States: Results from the National Cancer Data Base. Eur Urol. 2013;63(5):823–829.
6.  David KA, Milowsky MI, Ritchey J, Carroll PR, Nanus DM. Low incidence of 
perioperative chemotherapy for stage III bladder cancer 1998 to 2003: a report from 
the National Cancer Data Base. J Urol. 2007;178(2):451–454.
7.  Porter MP, Kerrigan MC, Donato BMK, Ramsey SD. Patterns of use of 
systemic chemotherapy for Medicare beneficiaries with urothelial bladder cancer. 
Urol Oncol Semin Orig Investig. 2011;29(3):252–258.
8.  Advanced Bladder Cancer (ABC) Meta-analysis Collaboration. Neoadjuvant 
chemotherapy in invasive bladder cancer: update of a systematic review and meta-
analysis of individual patient data advanced bladder cancer (ABC) meta-analysis 
collaboration. Eur Urol. 2005;48(2):202–205; discussion 205–206.
9.  Sylvester RJ, Oosterlinck W, Witjes JA. The schedule and duration of 
intravesical chemotherapy in patients with non-muscle-invasive bladder cancer: a 
systematic review of the published results of randomized clinical trials. Eur Urol. 
2008;53(4):709–719.
10.  Huncharek M, Geschwind JF, Witherspoon B, McGarry R, Adcock D. 
Intravesical chemotherapy prophylaxis in primary superficial bladder cancer: 
A meta-analysis of 3703 patients from 11 randomized trials. J Clin Epidemiol. 
2000;5397):676–680.
11.  Perlis N, Zlotta AR, Beyene J, Finelli A, Fleshner NE, Kulkarni GS. Immediate 
post-transurethral resection of bladder tumor intravesical chemotherapy prevents 
non-muscle-invasive bladder cancer recurrences: An updated meta-analysis on 2548 
patients and quality-of-evidence review. Eur Urol. 2013;64(3):421–430.
12.  Bachir BG, Shariat SF, Zlotta A, Svatek R, Black PC, Shah JB et al. 
Demographic analysis of randomized controlled trials in bladder cancer. BJU Int. 
2013;111(3):419–426.
13.  Stein JP, Lieskovsky G, Cote R, Groshen S, Feng AC, Boyd S et al. Radical 
cystectomy in the treatment of invasive bladder cancer: long-term results in 1,054 



165164

General discussion 

General discussion 

patients. J Clin Oncol. 2001;19(3):666–675.
14.  Joudi FN, Smith BJ, O’Donnell MA, Konety BR. Contemporary management 
of superficial bladder cancer in the United States: a pattern of care analysis. Urology. 
2003;62(6):1083–1088.
15.  Nielsen ME, Smith AB, Pruthi RS, Guzzo TJ, Amiel G, Shore N et al. Reported 
use of intravesical therapy for non-muscle-invasive bladder cancer (NMIBC): 
Results from the Bladder Cancer Advocacy Network (BCAN) survey. BJU Int. 
2012;110(7):967–972.
16.  Burger M, Mulders P, Witjes W. Use of Neoadjuvant Chemotherapy for 
Muscle-Invasive Bladder Cancer Is Low Among Major European Centres: Results of a 
Feasibility Questionnaire. Eur Urol. 2012;61(5):1070–1071.
17.  Thompson RH, Boorjian SA, Kim SP, Cheville JC, Thapa P, Taral R, et al. 
Eligibility for neoadjuvant/adjuvant cisplatin-based chemotherapy among radical 
cystectomy patients. BJU Int. 2014;113(5b): .
18.  Perlis N, Zlotta AR, Beyene J, Finelli A, Fleshner NE, Kulkarni GS. Immediate 
post-transurethral resection of bladder tumor intravesical chemotherapy prevents 
non-muscle-invasive bladder cancer recurrences: An updated meta-analysis on 2548 
patients and quality-of-evidence review. Eur Urol. 2013;64(3):421–430.
19.  Madeb R, Golijanin D, Noyes K, Fisher S, Stephenson JJ, Long SR, et al. 
Treatment of Nonmuscle Invading Bladder Cancer: Do Physicians in the United 
States Practice Evidence Based Medicine? Cancer. 2009;115(12):2660–2670.
20.  Extermann M, Hurria A. Comprehensive Geriatric Assessment for Older 
Patients With Cancer. J Clin Oncol. 2007;25(14):1824–1831.
21.  Rouprêt M, Babjuk M, Compérat E, Zigeuner R, Sylvester R, Burger M, et al. 
European guidelines on upper tract urothelial carcinomas: 2013 update. Eur Urol. 
2013;63(6):1059–1071.
22.  Davis R, Jones JS, Barocas DA, Castle EP, Lang EK, Leveillee, et al. Diagnosis, 
evaluation and follow-up of asymptomatic microhematuria (AMH) in adults: AUA 
guideline. J Urol. 2012;188(6 Suppl):2473–2481.
23.  Lee KS, Zeikus E, DeWolf WC, Rofsky NM, Pedrosa I. MR urography versus 
retrograde pyelography/ureteroscopy for the exclusion of upper urinary tract 
malignancy. Clin Radiol. 2010;65(3):185–192.
24.  Cowan NC, Turney BW, Taylor NJ, McCarthy CL, Crew JP. Multidetector 
computed tomography urography for diagnosing upper urinary tract urothelial 
tumour. BJU Int. 2007;99(6):1363–1370.
25.  Nawfel RD, Judy PF, Schleipman AR, Silverman SG. Patient radiation dose at 
CT urography and conventional urography. Radiology. 2004;232(1):126–132.
26.  Neisius A, Wang AJ, Wang C, Nguyen G, Tsivian M, Kuntz NJ, et al. Radiation 
exposure in urology: a genitourinary catalogue for diagnostic imaging. J Urol. 
2013;190(6):2117–2123.
27.  Fazel R, Krumholz HM, Wang Y, Ross JS, Chen J, Ting HH, et al. Exposure 
to low-dose ionizing radiation from medical imaging procedures. N Engl J Med. 
2009;361(9):849–857.
28.  Sodickson A, Baeyens PF, Andriole KP, Prevedello LM, Nawfel RD, Khorasani 
R. Recurrent CT, cumulative radiation exposure, and associated radiation-induced 

cancer risks from CT of adults. Radiology. 2009;251(1):175–184.
29.  Smith-Bindman R, Miglioretti DL, Johnson E, Lee C, Feigelson HS, Flynn 
M, et al. Use of diagnostic imaging studies and associated radiation exposure 
for patients enrolled in large integrated health care systems, 1996-2010. JAMA. 
2012;307(22):2400–2409.
30.  Detrenis S, Meschi M, del Mar Jordana Sanchez M, Savazzi G. Contrast 
medium induced nephropathy in urological practice. J Urol. 2007;178(4 Pt 1):1164–
1170.
31.  Babjuk M, Burger M, Zigeuner R, Shariat SF, van Rhijn BW, Compérat E, et al. 
EAU guidelines on non-muscle-invasive urothelial carcinoma of the bladder: update 
2013. Eur Urol. 2013;64(4):639–653.
32.  Sternberg IA, Keren Paz GE, Chen LY, Herr HW, Donat SM, Bochner BH, 
et al. Upper tract imaging surveillance is not effective in diagnosing upper tract 
recurrence in patients followed for nonmuscle invasive bladder cancer. J Urol. 
2013;190(4):1187–1191.
33.  Millán-Rodríguez F, Chéchile-Toniolo G, Salvador-Bayarri J, Huguet-Pérez 
J, Vicente-Rodríguez J. Upper urinary tract tumors after primary superficial bladder 
tumors: prognostic factors and risk groups. J Urol. 2000;164(4):1183–1187.
34.  Holmäng S, Hedelin H, Anderström C, Holmberg E, Johansson SL. Long-
term followup of a bladder carcinoma cohort: routine followup urography is not 
necessary. J Urol. 1998;160(1):45–48.
35.  Picozzi S, Ricci C, Gaeta M, Ratti D, Macchi A, Casellato S, et al. Upper 
Urinary Tract Recurrence Following Radical Cystectomy for Bladder Cancer: A Meta-
Analysis on 13,185 Patients. J Urol. 2012;188(6): 2046-2054.
36.  Hurle R, Losa A, Manzetti A, Lembo A. Upper urinary tract tumors 
developing after treatment of superficial bladder cancer: 7-year follow-up of 591 
consecutive patients. Urology. 1999;53(6):1144–1148.
37.  Volkmer BG, Schnoeller T, Kuefer R, Gust K, Finter F, Hautmann RE. Upper 
Urinary Tract Recurrence After Radical Cystectomy for Bladder Cancer-Who is at 
Risk? J Urol. 2009;182(6):2632–2637.
38.  Soukup V, Babjuk M, Bellmunt J, Dalbagni G, Giannarini G, Hakenberg OW, 
et al. Follow-up after surgical treatment of bladder cancer: A critical analysis of the 
literature. Eur Urol. 2012;62(2):290–302.
39.  Sanderson KM, Cai J, Miranda G, Skinner DG, Stein JP. Upper tract 
urothelial recurrence following radical cystectomy for transitional cell carcinoma 
of the bladder: an analysis of 1,069 patients with 10-year followup. J Urol. 
2007;177(6):2088–2094.
40.  Arentsen HC. New intravesical treatment modalities for non-muscle invasive 
bladder cancer. 2014



167

Appendices
part 4



169168

Abbreviations

Abbreviations
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ASA  physical status classification system adopted by the    
  American Society of Anesthesiologists
AUA  American Association of Urology
BCG  Bacille Calmette Guérin
CCI  Charlson Comorbidity Index
CIS  Carcinoma in Situ
CPG  Clinical Practice Guideline
CT  Computer Tomography
CTU  Computer Tomography Urography
CCCN  Comprehensive Cancer Center North-Netherlands
DFS  Disease Free Survival
DSS  Disease Specific Survival
EAU  European Association Urology
EBRT  External Beam Radiation Therapy
ECOG  Performance status adopted by the Eastern Cooperative    
  Oncology Group 
ECR  Eindhoven Cancer Registry
EORTC  European Organization for Research and Treatment of Cancer
ESR  European Standardized Rate
GFR  Glomerular Filtration Rate
HR  Hazard Ratio
IV  Intra Venous
IVP  Intra Venous Pyelography
IRT  Interstitial Radiation Therapy
MDCTU  Multidetector Computer Tomography with urinary phase
MIBC  Muscle Invasive Bladder Cancer
MMC  Mitomycin C
MRU  Magnetic Resonance Urography
NCCN  National Comprehensive Cancer Network
NMIBC  Non Muscle Invasive Bladder Cancer
NVU  Dutch Association of Urology
OR  Odds Ratio

OS  Overall Survival
PALGA  Dutch network and registry of histopathology and cytopathology
PFS  Progression Free Survival
PLND  Pelvic Lymph Node Disection
PUNLMP Papillary Urothelial Neoplasm of Low Malignant Potential
RCT  Randomized Controlled Trial
RFS  Recurrence Free Survival 
RS  Relative Survival
RUP  Retrograde Ureteropyelography
SEER  Surveillance, Epidemiology, and End Results
SES  Socio Economic Status
TNM  Tumor Node Metastasis
TUR(T)  Trans Urethral Resection (of Tumor)
UCC  Urothelial Cell Carcinoma
UUT  Upper Urinary Tract
UUTT  Upper Urinary Tract Tumor
WHO  World Health Organization
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woorden: “uithuilen en opnieuw beginnen”. Het helpt inderdaad 
niet om bij de pakken neer te gaan zitten. Als geen ander heb jij 
het zogenaamd “regeren en vooruit zien” in de vingers. Niet alleen 
in het grote geheel van de afdeling maar juist ook op het vlak van 
persoonlijke ontwikkeling. Het is goed om bepaalde vaardigheden te 
bezitten maar om verder te komen zal je nieuwe uitdagingen moeten 
aangaan. Heel veel dank voor die altijd aanwezige steun hierbij! 
Ik hoop dat ik nog jarenlang mag genieten van jou als trouwe en 
hooggeleerde collega met een positieve blik.

Prof. dr. G.T. de Bock, promotor, beste Truuske. Begin 2013 
heeft Igle Jan jou gevraagd mijn promotor te zijn. Na het lezen 
van het manuscript zei je ‘ja’, ook al moesten er zeer rigoureuze 
veranderingen aangebracht worden. Ik heb zeer veel geleerd van 
jouw degelijke, systematische en betrouwbare manier van werken. Jij 
hebt mij ook geleerd om meer van een afstand naar een probleem 
te kijken in plaats van als de praktiserende clinicus die er midden in 
staat. Wellicht dat ik in de toekomst nog eens een beroep op je zal 
doen. Bedankt.

De leden van de beoordelingscommissie Prof. dr. J.A. Gietema, beste 
Jourik, Prof. dr. E. Buskens, geachte professor, Prof. dr. J.J.M.C.H. 

de la Rosette, geachte collega. Heel hartelijk dank voor het kritisch 
beoordelen van het proefschrift.

Drs. A.J. de Ruiter, beste Bert. Jij bent mijn koning van de helderheid, 
anderen zouden kunnen vinden: zwart-wit. Van jou heb ik geleerd dat 
vele problemen op te lossen zijn door eenvoudig (zoals jij dat immers 
vindt) te redeneren. Daarnaast heb ik een graantje mee mogen pikken 
van jouw uitgebreide kennis van de geschiedenis van de urologie. 
Maar zeker ook van de welbespraaktheid die jij bezit om één en ander 
te verwoorden. Reuze bedankt daarvoor.

Dr. M.F. van Driel, beste Mels. Met onze gelijksoortige leerstijlen 
kunnen wij elkaar vaak goed begrijpen. En mede door jouw brede 
interesse en kennis kan ik voor vragen op velerlei vlak altijd, 
ook buiten het ziekenhuis of in het weekend, bij je terecht. En 
gegarandeerd een antwoord binnen een minuut! Tijger van de taal. 
Zeer bedankt voor het becommentariëren van de vele teksten die ik 
zo vaak even door de mail drukte.

Dr. C.A. Goossens-Laan, beste Katja. Ons gezamenlijke “gedrocht” 
heeft er toch maar toe geleid dat het eerste deel van mijn proefschrift 
een feit werd en hiermee voldoende motivatie bestond om het 
tweede deel te voltooien. Dank je voor het constructieve emailverkeer 
dat wij voerden. 

Drs. B.H.J. Doornweerd, beste Ben. Niet alleen bedankt voor je 
aandeel in de verschillende manuscripten maar ook voor je scherpe 
blik en originele ideeën. Ik hoop daar de komende jaren nog vaker in 
te mogen delen. En dan ga ik jou helpen bij het promoveren.

Dr. E. Bastiaannet, beste Esther. De eerste schreden in de wereld van 
de epidemiologie heb ik met jou gezet. Dank je voor de input bij de 
eerste twee artikelen welke het begin vormden van het proefschrift.
Hiernaast wil ik veel dank uitspreken aan alle andere mede auteurs die 
onmisbaar waren voor het volbrengen van de artikelen.

Verder wil ik alle andere collegae van de urologie, verpleegkundigen 
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van het functiecentrum en B4VA en secretaresses hartelijk bedanken 
voor hun aanhoudende interesse en steun in het promotieproces. 

Tot slot. Lieve pappa en mamma. Jullie medeleven en wachten op “de 
datum” worden dan nu eindelijk beloond. Kinderen opvoeden kun je 
maar één keer in je leven doen. Toch aardig gelukt… De belangrijke 
ingrediënten om zover te komen heb ik van jullie meegekregen. 
Daarmee prijs ik mijzelf een gelukkig mens. Jullie beider vitale, sociale 
en actieve way of life is een voorbeeld waar ik nog aan moet zien te 
tippen. 

Lieve Machteld, lieve zus (ja, ook al ben je jonger). Nadat ik je vroeg 
om zo mogelijk de omslag van het proefschrift te ontwerpen bood 
je direct aan om ook de lay-out en de opmaak te verzorgen. Wow, 
wat een geweldig aanbod. Het heeft je heel wat uren gekost. Maar 
gelukkig ben je nu wel helemaal los op de tabellen… Ontzettend 
bedankt.

Lieve paranimfen, pap en Maggie. Ik vind het een hele eer dat jullie 
mij ter zijde zullen staan! Alvast bedankt.

Lieve Luuk, als jij er niet zou zijn was dit proefschrift er niet 
geweest. Jij bent de motor van het thuisfront die altijd alles heel 
vanzelfsprekend gaande houdt. Nooit een onvertogen woord over 
mijn vrijwillige eenzame opsluiting achter de computer waardoor ik 
het meer dan eens laat afweten bij sociale aangelegenheden. Jij houdt 
dan, samen met de kinderen, de naam van de familie hoog. Maar 
echt, wat hebben wij het, ondanks de alledaagse drukte, goed voor 
elkaar met zijn tweeën en samen met de drie “apenkoppen”! 

Lieve Vera, Peer en Tibbe, mijn poppies, gelukkig heeft mama zo lang 
over “dat rotboek” gedaan zodat jullie alle drie mee mogen naar de 
promotie zelf. En dat is voor mij een mooi kado. Dank jullie wel.
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