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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

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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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.
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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.

3

Treatment and
outcome in muscle
invasive bladder
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Patients and Methods

Patients

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
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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

Characteristic

Number

Percentage

Sex
Male

427

77.9

Female

121

22.1

≤60

101

18.4

61-74

243

44.4

≥75

204

37.2

II

254

46.4

III

153

27.9

IV

141

25.7

None

171

31.2

One

194

35.4

Two or more

183

33.4

Palliative/ none

97

17.7

No cystectomy

246

44.9

Cystectomy

205

37.4

With PLND

147

71.7*

58

28.3*

Age

Stage

Comorbidity
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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.

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.

Treatment

Without PLND
* 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

51

% Cystectomy

Univariate analysis
OR

p-value

Multivariate analysis

n

5-yrs

OR

DFS

DFS

p-value

HR

p-value

Sex

Sex
Male

37.2

Ref

Female

38.0

1.03 (0.68-1.57)

Male
Female

133 70.8

Ref*

40 57.6

1.6 (0.8-3.0)
0.2

0.876
Age

Age
≤60

61.4

Ref

Ref

61-74

48.6

0.59 (0.37-0.95)

0.51 (0.30-0.86)

61-74

≥75

12.3

0.09 (0.05-0.16)

0.06 (0.03-0.11)

≥75

<0.0001

≤60

49 84.7

Ref*

101 61.0

1.7 (0.8-3.5)

23 49.0

1.9 (0.6-6.0)
0.4

<0.0001
Comorbidity

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)

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

0.0973
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0.0003

None

Hospital

Hospital
Non-teaching

39.6

Ref

Ref

Teaching

34.0

0.78 (0.55-1.12)

0.77 (0.50-1.19)
0.186

Non-teaching
Teaching

107 70.2

Ref

66 64.5

1.2 (0.7-2.1)
0.5

0.238
Lymph node dissection

TNM stage
II

32.0

Ref

Ref

Yes

117 71.5

Ref*

III

60.1

3.22 (2.12-4.89)

4.14 (2.50-6.84)

No

56 59.2

1.2 (0.7-2.5)

IV

22.7

0.65 (0.41-1.04)

0.41 (0.24-0.69)
<0.0001

Table 2 Logistic regression analysis for cystectomy as treatment regimen

0.3
<0.0001

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

5-yrs

DSS

DSS

HR

p-value

Sex
Male
Female

n

5-yrs

OS

OS

HR

p-value

Sex
159 58.9

Ref*

46 39.1

1.4 (0.9-2.3)

Male
Female

159

46.5

Ref

46

35.3

1.3 (0.8-1.9)

0.2
Age
≤60
61-74
≥75

0.3
Age

62 67.6

Ref*

118 52.5

1.7 (0.99-2.9)

25 26.2

3.5 (1.7-7.4)

≤60
61-74
≥75

62

63.8

Ref*

118

38.6

2.0 (1.2-3.2)

25

16.5

4.6 (2.4-8.7)

0.004
Comorbidity

<0.001
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)

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)

Hospital
Non-teaching
Teaching

0.02
Hospital

133 53.2

Ref

72 57.3

0.8 (0.5-1.2)

Non-teaching
Teaching

133

42.6

Ref

72

46.6

0.8 (0.5-1.2)

0.3
Lymph node dissection

0.3
Lymph node dissection

Yes

147 59.1

Ref*

No

58 43.9

1.5 (0.9-2.5)

Yes

147

47.0

Ref

No

58

36.9

1.3 (0.9-2.5)

0.08
TNM stage

0.1
TNM stage

II

81 76.0

Ref*

II

81

65.0

Ref*

III

92 44.0

2.6 (1.5-4.5)

III

92

31.4

2.4 (1.5-3.8)

IV

32 29.5

5.5 (2.9-10.6

IV

32

25.3

3.7 (2.2-6.5

<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
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0.003

<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

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

56

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

Chapter 3

Chapter 3

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.

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
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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
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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.

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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