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Background: Despite treatment with radical cystectomy, patients with muscle invasive bladder cancer (MIBC)
have a poor survival. It has been reported that survival is worse in NMIBC patients who progressed to MIBC in
comparison to patients with de novo MIBC. The objective of this study was to compare survival of progressive
versus de novo MIBC. Secondary objective was to explain this difference in survival by clinicopathological factors.
Methods: 431 patients with MIBC who underwent radical cystectomy between 1998 and 2016 in the Radbou
dumc, Nijmegen, were retrospectively analyzed. 313 patients were identified with de novo MIBC and 118 with
progressive MIBC.
Results: 5- and 10-year overall survival (OS) of patients with progressive MIBC was 37% and 20%, respectively.
Patients with de novo MIBC had significantly better survival, with a 5- and 10-year OS of 49% and 39%,
respectively. Patients with progressive MIBC were more frequently diagnosed with concomitant carcinoma in
situ and positive surgical margins in bladder, ureters or urethra. In multivariable analysis that adjusted for these
factors, progressive MIBC was associated with a hazard ratio of 1.40 (0.99 – 1.98). Kaplan-Meier survival curves
show a detrimental effect of progressive MIBC in patients with pT2 versus pT3–4 tumors and in patients with
negative versus positive surgical margins. In multivariable analysis, this effect modification disappeared.
Conclusions: Progressive MIBC is associated with poorer survival than de novo MIBC. Because most patients with
progressive MIBC had a history of high risk NMIBC, considering radical cystectomy is most important in the
highest risk NMIBC.

Microabstract
To examine if patients with muscle invasive bladder cancer have
worse survival in case they were initially diagnosed with non-muscle
invasive bladder cancer, a retrospective analysis has been performed.
A clear difference in survival was detected. However, this difference
could not be explained by the clinicopathological factors analyzed.
Introduction
Bladder cancer is the 12th most diagnosed cancer with approxi
mately 550,000 new cases worldwide in 20181. For clinical practice it is
important to distinguish non-muscle invasive bladder cancer (NMIBC)
from muscle invasive bladder cancer (MIBC). The vast majority, about
75% of all patients, will initially be diagnosed with NMIBC. NMIBC is

known for its high recurrence rate and moderate risk of progression into
MIBC, depending on stage and grade. For high risk NMIBC, the esti
mated 5-year risk of progression is approximately 20%2.
Currently, the ‘gold standard’ treatment for MIBC is radical cys
tectomy (RC) with bilateral pelvic lymphadenectomy. Nonetheless,
MIBC has a 5-year survival of only 50% after RC3. In NMIBC cystectomy
is seldom performed, and restricted to highly selected patients with a
high risk of recurrence and/or progression. Cystectomy is a treatment
with a high morbidity and a strong impact on quality of life, but it
provides good survival in patients with NMIBC. The 10-year
disease-specific survival in patients with lymph node negative high
risk NMIBC is up to 90%4.
Interestingly, several previous studies reported a much worse sur
vival in patients with NMIBC who progressed to MIBC compared to
patients with de novo MIBC5. However, contradicting studies have been

* Correspondence to: Antoine G. van der Heijden, MD, PhD, Department of Urology, Radboud university medical center, Geert Grooteplein 10, 6500 HB, Nijmegen,
The Netherlands.
E-mail address: toine.vanderheijden@radboudumc.nl (A.G. van der Heijden).
https://doi.org/10.1016/j.ctarc.2020.100264
Available online 4 December 2020
2468-2942/© 2020 The Author(s).
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Published

by

Elsevier

Ltd.

This

is

an

open

access

article

under

the

CC

BY-NC-ND

license

M. Vlaming et al.

Cancer Treatment and Research Communications 25 (2020) 100264

Table 1
Overview of survival rates described in literature for de novo versus progressive MIBC.
Study

Country
21

Yiou (2002)

Schrier (2004)

France
6

Ferreira (2007)

The Netherlands

16

Brazil

Lee (2007) 9
May (2007)

Korea

18

Germany

Türkölmez (2007)

20

Turkey

De Vries (2010) 15

The Netherlands

Kotb (2012)

13

Canada

Aziz (2013)

14

Germany

Hidas (2013) 12

Israel

Masson-Lecomte (2013)
Breau (2014)

10

7

Canada

Moschini (2016)
Kayama (2018)

France

11

8

Italy
Japan

Study population (No)
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive

43
12
89
74
185
57
173
50
246
92
109
45
134
54
785
365
125
25
104
40
155
24
481
190
475
293
231
51

5-year overall survival (%)

De novo
Progressive

52%
58%

De novo
Progressive

47%
51%

De novo
Progressive

De novo
Progressive
De novo
Progressive

51%
62%

50%
42%
52%
43%

5-year diseasespecific survival (%)
1

p-value
NS2

De novo
Progressive
De novo
Progressive

48%
47%
55%
28%

De novo
Progressive

61%
36%

< 0.013

De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive
De novo
Progressive

54%
43%
49%
52%
60%
70%
60%
70%
42%
56%
47%
18%
62%
53%
57%
50%
76%
62%

0.973

< 0.013
0.074

0.473

NS2
< 0.013
0.523
0.033
Unknown
Unknown
OS: 0.035
DSS: 0.015
<0.013

1. 10-year disease specific survival, 2. Not significant (no p-value noted), 3. Log-rank test, 4. Wilcoxon test, 5. Statistical test could not be identified.

diagnoses, if any, including pathology reports was obtained from the
referring hospital.
Data was collected about gender, age, smoking status, history of
NMIBC, pre-operative hydronephrosis, concomitant carcinoma in situ
(CIS) in TURBT or the cystectomy specimen, lymphovascular invasion
(LVI), tumor dedifferentiation, positive surgical margins, neoadjuvant
treatment, postoperative chemotherapy and/or radiotherapy. Surgical
margins were assessed in bladder, ureters and urethra. Surgical margin
was scored positive when one or more sites were positive for malignant
cells.
Because this was an observational study, based on medical file re
view, the study does not fall within the scope of the Dutch law on human
experimentation and is therefore exempt from Institutional Review
Board approval.

published as well (see Table 1). Because of the different study results, the
primary objective of this single center study is to examine whether pa
tients with progressive MIBC have a worse survival compared to patients
with de novo MIBC. Secondary objective is to determine if clinicopath
ological factors can explain the hypothesized difference in survival.
Materials and methods
Patients
A historical cohort study was performed in 782 patients who un
derwent a cystectomy between 1998 and 2016 in the Radboudumc,
Nijmegen, the Netherlands. 132 patients were excluded because cys
tectomy was not performed because of bladder cancer, but because of
functional complaints or malignancies other than bladder cancer, such
as prostate cancer or bladder-invading sigmoid cancer. In another 180
patients, the histology was not urothelial cell MIBC that resulted in
exclusion of these patients. A further 37 patients were excluded because
either cystectomy was not intended to be curative or because of ClavienDindo grade 5 complications, which means death of the patient occurred
during hospitalization. 2 patients were excluded because of concomitant
upper tract tumors. Cystectomies were performed in the Radboudumc.
Being a tertiary medical center, most of the NMIBC diagnoses, treat
ments and MIBC diagnoses took place in referring hospitals.
Diagnosis of MIBC was established by transurethral resection of the
bladder tumor (TURBT). Lymph node metastases or distant metastases
were diagnosed by CT or MRI. Clinical and pathological staging was
performed according to the TNM classification system. If lymph node
metastases were expected, induction chemotherapy was advised if
feasible.
Patients were divided into two different groups: patients with MIBC
at initial presentation (de novo MIBC) and patients with a history of
NMIBC, that progressed to MIBC (progressive MIBC). Prior NMIBC was
treated by TURBT and subsequent intravesical chemotherapy or
immunotherapy (with Bacillus Calmette-Guérin (BCG)). For patients
who were referred to our clinic, information about previous NMIBC

Follow-up
Postoperative follow-up schedule included consultation, blood tests
and imaging of the thorax and abdomen every three months for the first
year and every six months for the second year. After two years follow-up
at least once a year was advised. In a substantial number of patients
follow-up was done in the referring hospitals. In these patients a limited
set of data regarding recurrence and progression was available. How
ever, the date of eventual death was collected in all cases.
If tumor recurrence or (extensive lymph node) metastases were
diagnosed, patients were most often treated with palliative chemo
therapy, radiotherapy or immunotherapy. Palliative chemotherapy was
provided with gemcitabine/cisplatin, gemcitabine/carboplatin or
MVAC (methotrexate, vinblastine, adriamycin and cisplatin). Occa
sionally, other combinations of chemotherapy were used.
Statistical analysis
Categorical and continuous baseline characteristics of progressive
and de novo MIBC groups were compared using the Chi-square test and ttest, respectively, with p < 0.05 considered as statistically significant.
2

M. Vlaming et al.

Cancer Treatment and Research Communications 25 (2020) 100264

Table 2
Patient characteristics of de novo and progressive MIBC patients.

Mean age (years)
Gender, n (%)
Male
Female
Smoking status, n (%)
Non/former smoker
Current smoker
Unknown
Hydronephrosis, n (%)
Yes
No
Unknown
NMIBC diagnosis, n (%)
Low/intermediate risk
High risk
Unknown risk
Clinical T-stage, n (%)
<cT2
cT2
cT3
cT4
Unknown
Clinical N-stage, n (%)
cN0
cN1
cN2
Unknown
Pathological T-stage, n
(%)
pT2
pT3
pT4
Pathological lymph node
stage, n (%)
pNx
pN0
pN1
pN2–3
Concomitant CIS, n (%)
Yes
No
Unknown
Lymphovascular
invasion, n (%)
Yes
No
Unknown
Positive surgical margin,
n (%)
Yes
No
Unknown
Histological
dedifferentiation, n
(%)
Yes
No
Neoadjuvant
chemotherapy, n (%)
Yes
No
Adjuvant chemotherapy,
n (%)
Yes
No
Adjuvant radiotherapy, n
(%)
Yes
No

De novo
MIBC n =
313

Progressive
MIBC n = 118

Total n
= 431

pvalue

65.1

66.3

65.4

224 (72)
89 (28)

92 (78)
26 (22)

316 (73)
115 (27)

0.30
0.18

196 (63)
110 (35)
7 (2)

83 (70)
34 (29)
1 (1)

279 (65)
144 (33)
8 (2)

75 (24)
231 (74)
7 (2)

25 (21)
86 (73)
7 (6)

100 (23)
317 (74)
14 (3)

0.26

0.14

23 (19)
87 (74)
8 (7)
17 (5)
211 (67)
51 (16)
7 (2)
27 (9)

30 (25)
58 (49)
11 (9)
5 (4)
14 (12)

47 (11)
269 (62)
62 (14)
12 (3)
41 (10)

278 (89)
29 (9)
4 (1)
2 (1)

106 (90)
11 (9)
0 (0)
1 (1)

384 (89)
40 (9)
4 (1)
3 (1)

159 (51)
112 (36)
42 (13)

60 (51)
49 (41)
9 (8)

219 (51)
161 (37)
51 (12)

25 (8)
211 (67)
28 (9)
49 (16)

12 (10)
78 (66)
15 (13)
13 (11)

37 (9)
289 (67)
43 (10)
62 (14)

106 (34)
197 (63)
10 (3)

65 (55)
51 (43)
2 (2)

171 (40)
248 (58)
12 (3)

106 (34)
81 (26)
126 (40)

44 (37)
29 (25)
45 (38)

150 (35)
110 (26)
171 (40)

40 (13)
272 (87)
1 (0)

28 (24)
90 (76)
0 (0)

68 (16)
362 (84)
1 (0)

83 (27)
230 (73)

36 (31)
82 (69)

119 (28)
312 (72)

47 (15)
266 (85)

14 (12)
104 (88)

61 (14)
370 (86)

13 (4)
300 (96)

3 (3)
115 (97)

16 (4)
415 (96)

3 (1)
310 (99)

0 (0)
118 (100)

3 (1)
428 (99)

<
0.01

0.67

0.20

0.39

<
0.01

Fig. 1. Flowchart of patient selection.

0.80

Overall survival (OS) was compared using the Kaplan-Meier method.
The end point was death from any cause and OS was described as years
between cystectomy and the end point. In case patients were lost to
follow up, these patients were retrieved from the national Basic Regis
tration Persons (BRP) on October 22, 2019. For patients who could not
be retrieved from the BPR (n = 4) or for patients who underwent followup in our hospital (n = 114) and were still alive before October 2018, the
date of last appointment was used as the censoring date. Differences
between the survival rates were compared with the log rank test. To
assess relevant covariables, a multivariable proportional hazards
regression model was performed. All analyses were performed using
SPSS Version 25.0.

<
0.01

0.41

0.40

Results
0.43

313 patients (73%) were treated because of de novo MIBC, 118 pa
tients (27%) because of progressive MIBC. Patient characteristics are
compared in Table 2. There were only statistically significant differences
between the groups for clinical T-stage, concomitant CIS and positive
surgical margins. Concomitant CIS was more frequent in the progressive
MIBC group than in the de novo MIBC group, 55% and 34%, respectively
(p < 0.01). Surgical margins also were more frequently positive in pa
tients with progressive MIBC (24%) than in patients with de novo MIBC
(13%) (p < 0.01).

0.29
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Fig. 2. 10-year overall survival for de novo and progressive MIBC. Log-rank statistic: p < 0.01.

with pT3–4, N+ and positive surgical margins have a significantly lower
survival compared to patients with pT2, N0 and negative surgical mar
gins, respectively. Additional relevant variables in univariable analysis
are LVI, tumor dedifferentiation and hydronephrosis. Patients with
progressive MIBC had worse survival compared to patients with de novo
MIBC with hazard ratio (HR) 1.48 (1.15 – 1.90). All relevant variables in
univariable analysis were added to a multivariable analysis. Only pTstage, N-stage and LVI remain factors that independently deteriorate
patients’ survival. Patients with progressive MIBC had worse survival
compared to patients with de novo MIBC with a borderline significant HR
1.40 (0.99 – 1.98).
To determine whether progressive MIBC has a different effect in
different patient groups, several Kaplan-Meier survival curves were
made (see Figs. 3 and 4). In Fig. 3 an adverse effect of progressive MIBC
can be seen in pT2 compared with pT3–4 patients. In Fig. 4 the effect of
progressive MIBC appears to be detrimental in patients with positive
surgical margins versus patients with negative surgical margins. Because
of this difference in effect of progressive MIBC versus de novo MIBC, two
interaction variables were added to the multivariable analysis. These
interaction variables did not improve the model, however, with p-values
of p = 0.69 and p = 0.57, respectively. Apparently, the different effect of
progressive versus de novo MIBC in the two stage groups and the two
surgical margin groups disappears when all prognostic factors are taken
into account.

Table 3
Univariable and multivariable Cox regression analysis.

Age
Gender
Male
Female
Smoking status
Non/former smoker
Current smoker
Hydronephrosis
Progressive MIBC
pT-stage
pT2
> pT2
pN-stage
pN0
pN+
Concomitant CIS
Lymphovascular invasion
Positive surgical margin
Histological
dedifferentiation

Univariable analysis
HR (95% CI)
pvalue

Multivariable analysis
HR (95% CI)
pvalue

1.02 (1.01 –
1.03)

< 0.01

1.00 (0.99 –
1.02)

0.81

Ref
0.89 (0.68 –
1.17)

0.40

Ref
0.99 (0.89 –
1.10)
2.03 (1.56 –
2.65)
1.48 (1.15 –
1.90)

0.86
0.20

Ref
2.29 (1.80 –
2.91)

< 0.01

1.28 (0.88 –
1.85)
1.40 (0.99 –
1.98)
Ref
1.78 (1.24 –
2.55)

Ref
2.66 (2.06 –
3.44)
1.25 (0.99 –
1.59)
2.98 (2.13 –
4.17)
2.23 (1.65 –
3.01)
1.60 (1.24 –
2.07)

< 0.01

Ref
1.79 (1.24 –
2.58)

< 0.01

1.32 (0.94 –
1.85)
1.69 (1.13 –
2.53)
1.34 (0.89 –
2.02)
0.89 (0.61 –
1.29)

0.11

< 0.01
< 0.01

0.07
< 0.01
< 0.01
< 0.01

0.06
< 0.01

Discussion

0.01
0.16

Current literature is contradicting regarding the survival of patients
with NMIBC who progress to MIBC in comparison to patients with de
novo MIBC. In an earlier collaborative study initiated from our hospital,
not overlapping with the current study, Schrier et al.6 analyzed 163
patients and reported a statistically significant better survival in de novo
MIBC. In the de novo MIBC group 3- and 5-year survival rates were 67%
and 55% respectively, in contrast with the progressive group with sur
vival rates of 37% and 28%. The results of Schrier’s study are in line with
several studies that also reported worse survival in patients with pro
gressive MIBC7–11. In 2018, Ge et al.5 published a systematic review and
meta-analysis including 14 studies. Two studies partially contained the
same study population, so two different meta-analysis hazard ratios

0.53

Fig. 2 shows a lower overall survival in patients with progressive
MIBC (p < 0.01). 5-year OS in progressive MIBC patients is 37% and
49% in de novo MIBC patients. 10-year OS dropped to 20% in the pro
gressive MIBC group and 39% in the de novo MIBC group.
To find relevant covariables determining patients’ survival, a uni
variable and multivariable regression analysis was performed. The re
sults are shown in Table 3. As expected, in univariable analysis patients
4
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Fig. 3. 10-year overall survival in patients with pT2 (A) and pT3–4 (B). Log-rank statistic: (A) p < 0.01; (B) p = 0.30.

were calculated. Model 1, containing the more recent study, showed a
HR of 1.29 (1.07 – 1.56) and Model 2, containing the larger study,
showed a HR of 1.19 (0.90 – 1.56). A hypothesized explanation for the
lower survival in patients with progressive MIBC is stated by Schrier
et al.6. They presumed that intravesical chemotherapy and immuno
therapy in patients with NMIBC may cause selection of therapy-resistant
and more aggressive tumor cell clones, which will progress to MIBC.
In contradiction with most other studies, Hidas et al.12 and Kotb
et al.13 reported poorer survival for de novo MIBC. A possible explana
tion for this difference was stated by Kotb et al., who assumed that pa
tients with NMIBC were followed according to a more conscientious
follow-up regimen. If NMIBC would progress into MIBC, these patients

were diagnosed and treated earlier than patients with de novo MIBC.
Another possible explanation why progressive MIBC patients in the
study of Kotb had better survival were the more favorable baseline
characteristics. The progressive MIBC patients had less hydronephrosis,
less lymph node invasion, less lymphovascular invasion and less tumors
were stage T3–4. Several of these variables were not included in
multivariable analysis. Almost all other available studies reported no
difference in survival14–21.
Our study shows that concomitant CIS and positive surgical margins
are more prevalent in patients with progressive MIBC. This difference in
positive surgical margins was mainly notable in the ureters (14% in
progressive MIBC and 3% in de novo MIBC). Surgical margins of the
5

M. Vlaming et al.

Cancer Treatment and Research Communications 25 (2020) 100264

Fig. 4. Effect of progressive MIBC on 10-year OS in patients with negative surgical margins (A) and positive surgical margins (B). Log-rank statistic: (A) p < 0.01; (B)
p = 0.21.

bladder (9% in progressive and 8% in de novo MIBC) and the urethra (9%
in progressive and 6% in de novo MIBC) were more similar. Because
patients with progressive MIBC were more frequently diagnosed with
CIS, we also find more positive surgical margins with CIS in the ureters
of these progressive MIBC patients. A positive surgical margin is a
relevant prognostic factor. The observed difference in effect in KM
analysis of de novo versus progressive MIBC in patients with and without
positive surgical margins is caused by other variables. Other studies
reported no difference in prevalence of positive surgical margins, i.e., 1 –
8% positive surgical margins in de novo MIBC patients and 3 – 10% in
progressive MIBC patients7,8,11,13. Also the prevalence of concomitant

CIS showed no differences with 9 – 49% concomitant CIS in de novo
MIBC patients versus 16 – 44% in progressive MIBC patients8,11,14,19.
The higher prevalence of concomitant CIS in progressive MIBC patients
in our study was not a key factor determining patients’ survival (HR 1.32
(0.94 – 1.85), p = 0.11).
In KM analysis progressive MIBC is a strong prognostic factor
impairing patients’ survival, with a 5- and 10-year OS of 37% and 20%,
respectively, compared with de novo MIBC with a 5- and 10-year OS of
49% and 39%. This observed difference maintains when date of MIBC
diagnosis is used as starting point of follow-up instead of date of radical
cystectomy, with 5-and 10-year OS of 39% and 20%, respectively, in
6
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progressive MIBC patients and 5- and 10-year OS of 52% and 40%,
respectively, in de novo MIBC patients. When included in a multivari
able analysis, progressive MIBC shows a HR of 1.40 (0.99 – 1.98, p =
0.06). The borderline statistical significance will most likely be caused
by a lack of power.
This study has some limitations. Being a third echelon hospital, a lot
of diagnostic TURBTs were executed in referring hospitals. Also many
patients returned to the community hospitals for further follow up. This
causes incompleteness of information about progression or recurrence,
which made it impossible to determine cancer specific survival. How
ever, we were able to determine overall survival due to dates of death
retrieved from the national Basic Registration Persons (BRP). Another
important limitation of this study is its retrospective character. This may
also have resulted in incompleteness of data. In a significant number of
patients (40%), the LVI-status could not be traced down. In future
(prospective) studies, this is an important variable to determine in every
patient. It is Furthermore, it is remarkable that the number of cT2 pa
tients is significantly higher than the number of pT2 patients. Until 2015
only tumors that were clearly more advanced were classified as cT3 or
cT4. With the use of neoadjuvant chemotherapy after 2015, it became
more important to distinguish cT3–4 patients from cT2, which led to less
misclassification of cT stage.
Patients with NMIBC have a good prognosis, but when they progress
to MIBC survival declines considerably. This worse survival is despite
the strict follow-up regimen of patients with (high risk) NMIBC. A
radical cystectomy is the preferred treatment option in refractory
NMIBC, until more robust efficacy data on alternative, more conserva
tive treatment options will become available22. To improve survival, it is
important to perform a cystectomy before NMIBC patients progress. This
study might contribute to the consideration in which patients with
NMIBC an early cystectomy should be advised. Most patients in this
cohort with progressive MIBC had a history of high risk NMIBC (n = 87).
23 patients were previously diagnosed with low or intermediate risk
NMIBC and 8 were uncertain. The 10 year overall survival of these 3
groups of progressive MIBC did not differ significantly (log rank p =
0.46). Because most patients with progressive MIBC had a history of
high risk NMIBC, considering radical cystectomy is most important in
the highest risk NMIBC.
In this study no specific factor could be identified why patients with
progressive MIBC have worse survival. More studies are needed to
distinguish a specific subgroup of patients with (high risk) NMIBC who
remain non-muscle invasive and a subgroup of patients who progress to
muscle invasive bladder cancer. For a valid prediction of the fate of
patients with high risk NMIBC, clinical factors alone will probably not
do the trick. Mutational and transcriptional profiling leading to a mo
lecular classification of highest risk NMIBC will probably improve such
prediction.Mutational and transcriptional profiling leading to a molec
ular classification of highest risk NMIBC will probably improve such
prediction.
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[3] J.A. Witjes, E. Compérat, N.C. Cowan, et al., EAU Guidelines on Muscle-invasive
and Metastatic Bladder Cancer: summary of the 2013 Guidelines, Eur Urol 65 (4)
(2014) 778–792, https://doi.org/10.1016/j.eururo.2013.11.046.
[4] R.E. Hautmann, R.C. de Petriconi, C. Pfeiffer, B.G Volkmer, Radical Cystectomy for
Urothelial Carcinoma of the Bladder Without Neoadjuvant or Adjuvant Therapy:
long-Term Results in 1100 Patients, Eur Urol 61 (5) (2012) 1039–1047, https://
doi.org/10.1016/j.eururo.2012.02.028.
[5] P. Ge, L. Wang, M. Lu, et al., Oncological Outcome of Primary and Secondary
Muscle-Invasive Bladder Cancer: a Systematic Review and Meta-analysis, Sci Rep 8
(1) (2018) 4–11, https://doi.org/10.1038/s41598-018-26002-6.
[6] B.P. Schrier, M.P. Hollander, B.W.G. Van Rhijn, L.A.L.M. Kiemeney, J.A Witjes,
Prognosis of Muscle-Invasive Bladder Cancer: difference between Primary and
Progressive Tumours and Implications for Therapy, Eur Urol 45 (3) (2004)
292–296, https://doi.org/10.1016/j.eururo.2003.10.006.
[7] R.H. Breau, R.J. Karnes, S.A. Farmer, et al., Progression to detrusor muscle invasion
during urothelial carcinoma surveillance is associated with poor prognosis, BJU Int
113 (6) (2014) 900–906, https://doi.org/10.1111/bju.12403.
[8] E. Kayama, E. Kikuchi, K. Fukumoto, et al., History of non–muscle-invasive bladder
cancer may have a worse prognostic impact in cT2-4aN0M0 bladder cancer
patients treated with radical cystectomy, Clin Genitourin Cancer 16 (5) (2018)
e969–e976, https://doi.org/10.1016/j.clgc.2018.04.004.
[9] Y.H. Lee, K.S. Cho, S.J Hong, The difference in the prognosis and characteristics
between the progressive and primary muscle-invasive bladder cancer treated with
radical cystectomy, Korean J Urol 48 (11) (2007) 1109–1115, https://doi.org/
10.4111/kju.2007.48.11.1109.
[10] A. Masson-Lecomte, D. Vordos, R. Yiou, et al., 1621 Oncological Outcome of
Radical Cystectomy for Bcg Failure Compared To Primary Invasive Disease, J Urol
189 (4S) (2013) e666, https://doi.org/10.1016/j.juro.2013.02.3171.
[11] M. Moschini, V. Sharma, P. Dell’Oglio, et al., Comparing long-term outcomes of
primary and progressive carcinoma invading bladder muscle after radical
cystectomy, BJU Int 117 (4) (2016) 604–610, https://doi.org/10.1111/bju.13146.
[12] G. Hidas, D. Pode, A. Shapiro, et al., The natural history of secondary muscleinvasive bladder cancer, BMC Urol 13 (2013) 23, https://doi.org/10.1186/14712490-13-23.
[13] A.F. Kotb, E. Kovac, W. Kassouf, et al., Radical cystectomy for clinically muscle
invasive bladder cancer: does prior non-invasive disease affect clinical outcomes,
World J Urol 30 (6) (2012) 761–767, https://doi.org/10.1007/s00345-012-08322.
[14] A. Aziz, M. Gierth, H.M. Fritsche, et al., Oncological outcome of primary versus
secondary muscle-invasive bladder cancer is comparable after radical cystectomy,
Urol Int 91 (1) (2013) 97–102, https://doi.org/10.1159/000350232.
[15] R.R. de Vries, J.A. Nieuwenhuijzen, A. Vincent, H. van Tinteren, S Horenblas,
Survival after cystectomy for invasive bladder cancer, Eur J Surg Oncol 36 (3)
(2010) 292–297, https://doi.org/10.1016/j.ejso.2009.11.012.
[16] U. Ferreira, W.E. Matheus, R. Nardi Pedro, et al., Primary invasive versus
progressive invasive transitional cell bladder cancer: multicentric study of overall
survival rate, Urol Int 79 (3) (2007) 200–203, https://doi.org/10.1159/
000107950.
[17] C.T. Lee, R.L. Dunn, C. Ingold, J.E. Montie, D.P Wood, Early-Stage bladder cancer
surveillance does not improve survival if high-risk patients are permitted to
progress to muscle invasion, Urology 69 (6) (2007) 1068–1072, https://doi.org/
10.1016/j.urology.2007.02.064.
[18] M. May, K.P. Braun, W. Richter, et al., Stellen wir die indikation zur radikalen
zystektomie immer zeitgerecht, Urol - Ausgabe A 46 (8) (2007) 913–919, https://
doi.org/10.1007/s00120-007-1361-2.
[19] M. May, M. Burger, S. Brookman-May, et al., EORTC progression score identifies
patients at high risk of cancer-specific mortality after radical cystectomy for
secondary muscle-invasive bladder cancer, Clin Genitourin Cancer 12 (4) (2014)
278–286, https://doi.org/10.1016/j.clgc.2013.11.014.
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