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Abstract
Objective: In this study, we aimed to investigate the oncologic outcomes of patients who were diagnosed with primary (muscle invasive cancer at the time of
diagnosis) and secondary (cancer that showed progression from non-muscle invasive bladder cancer) muscle invasive bladder carcinoma (MIBC) before radical
cystectomy (RC).
Materials and Methods: Patients who underwent RC at our clinic for MIBC between July 2008 and June 2017 were included in the study. They were divided into
two groups based on their diagnosis as primary and secondary MIBC. Their clinical, pathological, and oncologic data (upstaging, adjuvant chemotherapy, overall
mortality, overall survival, cancer-specific mortality, and cancer-specific survival) were evaluated retrospectively.
Results: A total of 80 patients underwent RC due to bladder cancer with a mean age of 64.4±7.8 years (range: 42-83 years) and a mean follow-up time of
32.9±32.1 months (range: 1-113 months). The overall and cancer-specific survivals of the patients were 64.7±6.6 and 74±6.8 months, respectively. Sixty-five and 15
patients were evaluated in the primary and secondary MIBC groups, respectively. Lymph node metastasis was higher in primary MIBC group (p=0.031). Although,
there were no statistical differences between the groups, in secondary MIBC group, the overall survival (67.3±7.2 months vs 42.5±8.4 months; p=0.835) and cancerspecific survival (77.6±7.4 months vs 46.6±8.6 months; p=0.546) were lower, while the overall mortality (44.6% vs 53.3%; p=0.372) and cancer-specific mortality
(32.3% vs 46.7%; p=0.293) were higher compared to primary MIBC group.
Conclusion: The pre- and postoperative pathological T stages were similar between the groups, whereas postoperative lymph node positivity was lower for
secondary MIBC patients. The mortality was higher and overall and cancer-specific survivals were lower in secondary MIBC patients; however, these findings were
not statistically significant.
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Introduction
According to the latest statistics, bladder cancer is the fourth
most common cancer in men and the eighth in mortality (1).
Approximately 75% of patients are non-muscle invasive bladder
cancer (NMIBC), while 25% are muscle invasive bladder cancer
(MIBC) at the time of diagnosis (2,3). The best treatment
method for MIBC is extended lymph node dissection and
radical cystectomy (RC) with urinary diversion. In the NMIBC
group, especially in high risk patients, in addition to conservative
treatment, RC can also be recommended due to the 30-50%

risk of progression to MIBC (4-6). When we look at the MIBC
patients we come across two groups of patients. These are
patients who have been previously diagnosed as having highrisk NMIBC and have progressed to MIBC with muscle tissue
invasion in their follow-up (secondary MIBC), and those who
have been diagnosed as having primary MIBC at the time of
initial diagnosis, and the best treatment modality is RC for both
two groups (6,7). The requirement for chemotherapy (CT)
before RC (neoadjuvant) or after RC (adjuvant) varies according
to patient characteristics and physician’s selection (8). When we
look at the RC series, it is seen that 57% of the patients treated
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with RC due to primary MIBC and the rest are secondary MIBC
(9). However, the oncological results of these two groups of
patients are still discussed in the literature with conflicting results
(7). For this reason, in this article, we investigated the post-RC
oncological results of patients with primary and secondary MIBC
who were diagnosed as having MIBC before RC.

Materials and Methods
Patients who underwent RC in our clinic due to MIBC between
July 2008 and June 2017 were retrospectively analyzed. The
study was retrospective and ethics committee approval was
not applied for. Patients who had complete data and were
followed up in our clinic and diagnosed as having MIBC
(urothelial carcinoma) after transurethral resection (TURBT) were included in the study. Patients with non-urothelial
bladder cancer, upper urinary tract tumor, NMIBC (Tis, Ta and
T1), clinical T4 tumors, and missing follow-up data were not
included in the study. The general characteristics, preoperative,
peroperative and postoperative data of the patients were
reviewed. General clinical characteristics of the patients (age,
gender, American Society of Anesthesiologists score, Eastern
Cooperative Oncology Group performance score, Charlson
comorbidity index, presence of hydronephrosis), peroperative
data (operation time, urinary diversion preference), pathological
data (preoperative T stage and, grade, presence of carcinoma in
situ (CIS), presence of squamous differentiation, postoperative
T stage and grade, surgical margin positivity, lymph node
positivity, number of dissected lymph nodes number and
percentage of positive nodes, nodes, prostate, urethra and
ureter invasions, lymphovascular invasion and perineural
invasion) and oncological outcomes (upstaging, adjuvant CT,
overall mortality and survival time, cancer-specific mortality
and survival time) were evaluated. The patients were divided
into two groups as primary and secondary MIBC. Patients with
muscle invasion at the time of diagnosis [patients having muscle
invasion according to the pathology report of the first TUR-BT
(± re-TUR)] were included in the primary MIBC group. In the
secondary MIBC group, patients who were followed up due
to NMIBC and whose muscle invasion was detected in the last
TUR-BT pathology were included.

Statistical Analysis

(42-83) years and the mean follow-up period was 32.9±32.1 (1113) months. The mean overall and cancer-specific survivals of
the patients were 64.7±6.6 and 74±6.8 months. Sixty five and 15
patients were evaluated in primary and secondary MIBC groups,
respectively. Patient characteristics and preoperative data and
comparison results of patients with primary and secondary MIBC
are given in Table 1. In the comparison between groups, patient
characteristics and preoperative data were found to be similar.
Preoperative, peroperative and postoperative pathological
findings and comparison results of the groups are given in Table
2. Among the pathological data, lymph node metastasis was
found to be higher in the primary MIBC group (p=0.031). While
the number of dissected lymph nodes was similar between
the groups (p=0.726), the number and percentage of positive
lymph nodes were higher in the primary MIBC group (p=0.033
and p=0.041). Other pathological findings, urinary diversion
preference and adjuvant CT status, and oncological results
were similar between the groups (Tables 2 and 3). In primary
MIBC group, Overall survival (67.3±7.2 months for primary
Table 1. Patient characteristics, preoperative findings and
comparison results in primary and secondary muscle invasive
bladder carcinoma groups

Age (years),
mean ± SD (min-max)

Secondary
MIBC
(n=15)

p

63.8±8.3
(42-83)

67.2±4
(60-74)

0.081

Female

5 (7.7)

3 (20)

Male

60 (92.3)

12 (80)

TUR number,
mean ± SD (min-max)

1 (re-TUR in
5 patients)

2.9±1.1
(2-6)

-

Follow-up time,
mean ± SD (min-max)

33.2±33.8
(0.3-119.6)

31.6±24.8
(2.1-77.8)

0.618

Gender, n (%)

ASA score, n (%)

ECOG performance
score, n (%)

The data were analyzed using the Statistical Package for Social
Sciences, version 20.0 (SPSS, Chicago, Ill) program. The primary
and secondary MIBC groups were compared using the MannWhitney U and chi-square tests. Additionally, Kaplan-Maier
survival analysis and log-rank test were used for overall survival
and cancer-specific survival data. The data in the tables were
given as mean ± standard deviation, and the statistical results
were analyzed over the median data. Statistical significance was
accepted as p-value <0.05.

Preoperative
hydronephrosis, n (%)

Results

Hydronephrosis, n (%)

In our clinic, among 167 patients who underwent RC for urothelial
carcinoma of bladder 80 patients, all of whom were followed up
in our clinic and who had complete data, were evaluated. Eight
(10%) of the patients were female. The mean age was 64.4±7.8

Primary
MIBC
(n=65)

Charlson comorbidity
index, n (%)

1

5

0

2

43

9

3

16

5

4

1

1

0

17

3

1

35

5

2

11

5

3

2

2

4

0

0

0

1

0

1

3

0

2

14

0

3+

47

15

27 (41.5)

4 (26.7)

Unilateral

22 (92.3)

3 (20)

Bilateral

5 (7.7)

1 (6.7)

0.166

0.145

0.199

0.147

0.210
0.598

Mann-Whitney U test, chi-square test and Fisher’s Exact test. SD: Standard
deviation, MIBC: Muscle invasive bladder carcinoma, ASA: American Society of
Anesthesiologists, ECOG: Eastern Cooperative Oncology Group, min: Minimum,
max: Maximum

187

Çelik et al. Oncological Outcomes of Being Primary or Secondary Muscle Invasive Bladder Cancer

Table 2. Preoperative, peroperative and postoperative findings and comparison results in primary and secondary muscle invasive bladder
carcinoma groups

Preoperative tumor grade, n (%)

Primary MIBC (n=65)

Secondary MIBC (n=15)

Grade 2

3 (4.6)

1 (6.7)

Grade 3

62 (95.4)

14 (93.3)

21 (32.3)

4 (26.7)

CIS positivity, n (%)

p
0.572
0.464

Squamous differentiation, n (%)

10 (15.4)

3 (20)

0.458

Operation time (hour)

5.8±1.2 (3-8)

5.6±2.3 (3-9)

0.502

T0

3 (4.6)

2 (13.3)

Tis-Ta-T1

5 (7.7)

4 (26.7)

T2

36 (55.6)

6 (40)

T3-T4

21 (32.3)

3 (20)

1

1 (1.5)

2 (13.3)

2

2 (1.5)

0 (0)

3

57 (87.7)

10 (66.7)

11 (16.9)

1 (6.7)

Number of dissected lymph nodes

12.5±3.9

12.1±4.8

0.726

Number of positive lymph nodes

0.65±1.3

0

0.033

Postoperative T stage, n (%)

Postoperative tumor grade, n (%)

Surgical margin positivity, n (%)

0.197

0.101

0.323

Lymph node metastasis, n (%)

18 (27.7)

0 (0)

0.031

Percentage of positive lymph nodes

5.8±12.6

0

0.041

Prostate invasion, n (%)

7 (10.8)

0 (0)

0.253

Urethra invasion, n (%)

5 (7.7)

1 (6.7)

0.707

Ureteral invasion, n (%)

18 (27.8)

2 (13.3)

0.208

Lymphovascular invasion, n (%)

16 (24.6)

1 (6.7)

0.061
0.349

Perineural invasion, n (%)
Diversion type, n (%)

9 (13.8)

1 (6.7)

Ureterocutaneostomy

20 (30.8)

8 (53.3)

Diversion

45 (69.2)

7 (46.7)

0.177

Mann-Whitney U test and chi-square test. MIBC: Muscle invasive bladder carcinoma, CIS: Carcinoma in situ

MIBC and 42.5±8.4 months for secondary MIBC, p=0.835) and
cancer specific survival (77.6±7.4 months for primary MIBC and
46.6±8.6 months for secondary MIBC, p=0.546) were higher
and mortality rates (overall mortality 44.6% vs 53.3%, p=0.372;
cancer specific mortality 32.3% vs 46.7%, p=0.293) were lower
than secondary MIBC group, but there was no statistically
significant difference between the two groups. The overall and
cancer specific survival curves of the patients are given in Figure
1 and Figure 2.

Discussion
In comparisons between the primary and secondary MIBC
groups; pathological T stage, tumor grade, surgical margin
positivity and the number of dissected lymph nodes were similar
between the groups, while number of lymph node positivity and
percentage of lymph node positivity were higher in the primary
MIBC group. When we looked at the oncological results, although
there was no statistically significant difference, the numerical
differences between the groups were remarkable. Accordingly,
although the rates of T2-4 N + patients and adjuvant CT were
higher in the primary MIBC group; the overall survival (67.3±7.2
months vs 42.5±8.4 months; p=0.835) and cancer-specific
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Table 3. Postoperative findings, oncological results and
comparison results of primary and secondary muscle invasive
bladder carcinoma groups
Primary
MIBC
(n=65)
Up-staging, n (%)
Stage change, n (%)

Secondary
MIBC
(n=15)

p
0.418

22 (33.8)

4 (26.7)

Up-staging

22 (33.8)

4 (26.7)

Down-staging

8 (12.3)

5 (33.3)

No change

0.138

35 (53.8)

6 (40)

Adjuvant chemotherapy, n (%)

16 (24.6)

1 (6.7)

0.114

Overall mortality, n (%)

29 (44.6)

8 (53.3)

0.372

Overall survival

67.3±7.2

42.5±8.4

0.835

Cancer specific mortality, n (%)

21 (32.3)

7 (46.7)

0.293

Cancer specific survival

77.6±7.4

46.6±8.6

0.546

Length of stay

11.7±5.6

11.8±6.7

0.482

Mann-Whitney U, chi-square test and Kaplan-Maier Survival analyses.
MIBC: Muscle invasive bladder carcinoma
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Figure 1. Overall survival curves of primary and secondary muscle invasive
bladder carcinoma groups
MIBC: Muscle invasive bladder carcinoma

Figure 2. Cancer specific survival curves of primary and secondary muscle
invasive bladder carcinoma groups
MIBC: Muscle invasive bladder carcinoma

survival (77.6±7.4 months vs 46.6±8.6 months; p=0.546) were
lower, overall mortality (44.6% vs 53.3%; p=0.372) and cancer
specific mortality (32.3% vs 46.7%; p=0.293) were higher
in the secondary MIBC group without reaching a statistical
significance.
In a study conducted by Moschini et al. (10) with 768 patients
with primary and secondary (progressive) MIBC, 10-year
recurrence-free survival (43% vs 36%; p=0.01), cancer specific
survival (43% vs 37%; p=0.01) and overall mortality (35% vs
28%; p=0.03) results were shown to be worse in the secondary
MIBC group. On the other hand, in a study by Aziz et al. (11),
cancer-specific survival was similar in primary and secondary

MIBC, while subgroup analysis of secondary MIBC showed that
high European Organization for Research and Treatment of
Cancer (EORTC) score was associated with short cancer-specific
survival. In that study, it was emphasized that the EORTC risk
score was not only associated with the progression to MIBC but
also with the results after RC and the importance of early RC
in these patients was highlighted (11). In a recently published
meta-analysis evaluating 13 important studies, it was reported
that oncologic results were worse in patients with secondary
MIBC compared to patients with primary MIBC (7). Although
early RC was emphasized in patients with secondary MIBC, it was
also emphasized that it could not be routinely recommended in
all patients with NMIBC (7). Considering the heterogeneity and
progression-related factors (high grade, pT1 stage, multifocality,
tumor diameter (>3 cm), CIS, complete non-responsiveness and
P53 expression) in addition to the organ-sparing approach was
important in disease management (7,12,13). Therefore, it can be
concluded that oncological results may be poor after diagnosis
of MIBC especially in patients with high risk of progression and
that early RC is an important option in these patients.
Many studies have examined the time until RC after MIBC
diagnosis and it has been shown that oncological results worsen
as the time gets longer (14,15,16). It is also one of the questions
to be asked that whether the time until RC in patients with
secondary MIBC may be similarly prolonged. When the time
until RC was examined in a study, it was observed that 12.5% of
patients with primary MIBC had a period of >3 months, whereas
this rate was 28.7% in patients with secondary MIBC (17).
When we looked at the factors that may have caused this delay,
neoadjuvant CT appeared as a reason. As a matter of fact, in a
recent study by Pietzak et al. (18), it was shown that secondary
MIBC was more resistant to neoadjuvant CT. In addition, another
reason that may have prolonged this period, according to us, was
that the patients became accustomed to the disease and wanted
to avoid an operation with high morbidity such as RC. Therefore,
it should be emphasized that the patient management should be
discussed in detail with this patient group and that especially the
oncological results may deteriorate. When we returned to the
study conducted by Pietzak et al. (18), we saw that there were
genomic differences between primary and secondary MIBC. In
that study, 288 patients (245 patients with primary MIBC and
43 with secondary MIBC) who received neoadjuvant CT out of
2105 patients who underwent RC have been evaluated. Mortality
developed in 103 of the patients with a median follow-up of 4
years. When the pathological responses were examined, it has
been observed that the neoadjuvant chemo-response was lower
in the secondary MIBC group compared to the primary MIBC
group (45% vs 26%). At the same time, recurrence-free survival,
cancer-specific survival and overall survival were also reported to
be low in this group. In the study, ERCC2, ATM, FANCC and RB1
gene mutations that may be related to neoadjuvant CT hve been
also examined. Especially, the ERCC2 gene has been found to be
lower in the secondary MIBC group (11% vs 1.8%, p=0.044).
Also, while KMT2D change was more frequent in primary MIBC
(23% vs 10%, p=0.013), STAG2 (7.8% vs 17%, p=0.014) and
TSC1 (5.5% vs 14%, p=0.007) changes were more frequent in
secondary MIBC (18). In the light of all this information, we
see that secondary MIBC behaves differently from primary
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MIBC both molecularly and oncologically. Therefore, besides
the standard approach, disease-specific approaches should be
developed for this patient group. When we examine the points
that need to be emphasized, neoadjuvant CT and early RC in
secondary MIBC should be investigated in large series, new
agents as neoadjuvant options should be investigated and RC
option should be discussed in the high risk NMIBC group.

Study Limitations
Considering the limitations of our study, the low number of
all patients in the study and low number of patients in the
secondary MIBC group were observed as important limitations.
Our secondary MIBC rate (18.7%) was found to be lower than
retrospective large series (31.7-43%) (7,9,10,18,19). However,
our rate was observed to be similar to prospective series (14.923.4%) (11,17,18). Although the number of patients was small,
the fact that patients with complete data were examined in
our study, partially reduced the possibility of bias. Therefore,
although no significant difference was observed in terms of
the oncological results, the existence of significant survival
differences between the groups showed that our results could
be taken into account.

Conclusion
Pathological T stage after RC was similar in primary and
secondary MIBC was similar, lymph node positivity was lower,
mortality was higher, overall survival and cancer specific survival
were lower in secondary MIBC statistically. This situation shows
us that we should be careful in patient management both
before and after the development of muscle invasion in patients
with secondary MIBC and that early RC is an important option.
Nevertheless, the findings of our study should be examined in
larger series and with molecular mechanisms.
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