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Introduction Long-term outcomes of patients treated for invasive bladder cancer in Poland are poorly doc-
umented in the literature. Impact of various clinical parameters on their survival is even less well studied.
Radical cystectomy is a major surgery, so the patients’ condition can be equally important as cancer stage.
The aim of the study was to assess 5-year overall survival (OS) after cystectomy and impact of comorbidity
on OS in a single Polish academic centre.

Material and methods Clinical data of all patients who underwent cystectomy in years 2004-2006 for uro-
thelial cancer were retrospectively reviewed. Survival status was determined at least 5 years after surgery.
Pathological variables, comorbidities, surgery delay and complications were evaluated as potential predic-
tors of OS. Kaplan-Meier estimates of the survival function as well as Cox proportional hazards models were
utilized.

Results Thirty-day, 1-year and 5-year OS for 63 patients was 98.4%, 58.7% and 31.7%, respectively. None
of the investigated parameters were significantly related to five-year OS. However, a composite parameter
consisting of stage, diabetes status and postoperative course was found as a significant predictor. Five-year
OS in 16 patients with pT1-2 and without diabetes and without post-operative complications was higher
than in the remaining 47 patients (56% vs. 23%; P = 0.02).

Conclusions Five-year OS in our group was lower than in most published international series but concor-
dant with a previous Polish report. Improvement in survival after radical cystectomy may be expected

when early diagnosis will be accompanied by optimal care of patients with diabetes mellitus and avoidance
of postoperative complications.
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INTRODUCTION

Around 15-20% of primary bladder tumours are
initially diagnosed as invasive urothelial carcinoma
[1]. It is considered the second most common cause
of death among urological malignancies. Radical
cystectomy with bilateral pelvic lymphadenectomy
is the most effective treatment with 5-year overall
survival (OS) reported between 50 and 70% accord-
ing to large, recently published series [2-9]. For or-
gan confined, lymph node negative disease, 5-year
OS is estimated to be even as high as 80%. However,

Cent European J Urol 2015; 68: 278-283

in patients with extravesicular disease and lymph
node involvement this drops to 25% [8].

Stage, grade and nodal status are proved as the most
significant predictors of OS with hazard ratio ex-
ceeding 2 [9]. Other potential factors include: neo-
adjuvant chemotherapy [9], smoking habits [9], gen-
eral condition status [10], age [11], American Society
of Anesthesiologists score [12], Eastern Cooperative
Oncology Group score, Elixhauser index [13] or de-
lay time from first symptoms to surgery [14].

In Poland, the mortality rate among patients after
cystectomy has not been investigated thoroughly.
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Age-standardized mortality rates for bladder can-
cer in Poland and in other European countries are
around 4.0/100000 [15, 16]. This fundamental epide-
miological parameter may reflect various processes
at a high scale, being unsuitable to evaluate precisely
treatment effectiveness.

With only one report from a Polish department pub-
lished in recent years [17] we decided to investigate
5-year OS and to identify preoperative factors relat-
ed to OS among patients treated in our department.

MATERIAL AND METHODS

This retrospective study involved all patients
who underwent radical cystectomy for urothelial
carcinoma in years 2004-2006 in a single Polish
academic centre. Patients who were diagnosed with
bladder malignancy other than urothelial cancer,
as well as patients with no relevant clinical infor-
mation in the medical records, were excluded from
the analysis.

Preoperative staging included transurethral resec-
tion of the tumour, bimanual examination, intrave-
nous urography, chest X-ray, abdominal CT and ul-
trasound of the urinary tract. Patients with distant
metastases were referred to a regional oncological
centre. A decision to implement lymphadenectomy
and its extent was left to the discretion of a surgeon.
Neoadjuvant or adjuvant radio- or chemotherapy
was not used. Chemotherapy was given only to pa-
tients with distant metastases found in follow-up.
All specimens obtained during surgery were examined
by a single pathologist. Staging was performed accord-
ing to the 2002 TNM classification [18]. The primary
endpoint was a 5-year OS. Data considering mortality
were acquired from the Republic of Poland Nation-
al Registry of Residents, which gathers information
on all citizens of Poland including dates of death.
This information was available for all patients.
Medical data was extracted from hospital records ret-
rospectively. The following variables were tested for
significance in the survival analysis: stage and grade
of the tumour, lymphadenectomy status, lymph
node invasion, time from first episode of haematu-
ria to cystectomy, time from staging resection (or the
last resection in case of recurrent tumours) to cys-
tectomy, age, comorbidities, age-adjusted Charlson
Comorbidity Index, perioperative and postoperative
complications.

OS was assessed as the time from cystectomy to the
date of death. Patients who were still alive were cen-
sored at the date of December 31, 2011. Differences
in OS between the subgroups stratified according
to values of clinical parameters were compared with
the log-rank test. A multivariate survival model was

constructed using the Cox proportional hazards re-
gression with P < 0.05 being considered statistically
significant.

Distribution of values for analysed variables was
checked for normality with a Shapiro-Wilk test.
When distribution was proved to be normal, mean
and standard deviation values were presented. De-
scriptive statistics of other variables were presented
as median values and quartiles in brackets.
Statistical calculations were performed with STA-
TISTICA 10 software (StatSoft Inc., Tulsa, USA)

RESULTS

In the defined period of time, 89 radical cystectomies
were performed. For 26 patients diagnosis was other
than invasive urothelial cancer or relevant clinical
information was missing. They were excluded from
the analysis. Median age of the 63 enrolled patients
was 67 (59; 75). Median time from the first episode
of haematuria to cystectomy was 7 (2.5; 34) months
and median time from the last resection to cystecto-
my was 1.5 (1; 2.5) months. Information about smok-
ing was incomplete and therefore this parameter was
not tested. Median value of age-adjusted Charlson
Comorbidity Index was 2 (0; 4). Other clinical and
pathological characteristics of the group are summa-
rized in Table 1. Significant comorbidities were pres-
ent in 33 (562.4%) patients (Table 2).

Radical cystectomy was accompanied by lymphad-
enectomy in 46 (73%) patients. Postoperative com-
plications occurred in 16 patients (Table 3).

Table 1. Patients’ clinical and pathological characteristics

Variable N (%)

Gender

Male 46 (73%)

Female 17 (27%)
Pathological stage

pTO 2(3.2%)

pT1 2 (3.2%)

pT2 22 (34.9%)

pT3 30 (47.6%)

pT4 7 (11.1%)
Grade

GO 2 (3.2%)

G2 31 (49.2%)

G3 30 (47.6%)
Lymph node status

Nx 17 (27%)

pNO 29 (46%)

pN+ 17 (27%)
Urinary diversion

Ileal conduit 60 (95.2%)

Neobladder 1(1.6%)

Ureterosigmoidostomy 2 (3.2%)
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Table 2. Incidence and significance of clinical variables for overall survival. Univariate analysis for the whole group (n=63)

Variable N (pres;\(ce\?sr. (a)lzs)sent) P for log-rank test
Significant comorbidity 33 (52%) 24% vs. 40% 0.42
Coronary artery disease 19 (30%) 32% vs. 32% 0.63
Myocardial infarction 7 (11%) 29% vs. 31% 0.78
Diabetes mellitus 10 (16%) 10% vs. 36% 0.08
Chronic kidney disease 8 (13%) 37% vs. 31% 0.99
Chronic obstructive pulmonary disease or asthma 5 (8%) 20% vs. 33% 0.91
Cerebrovascular event 3 (5%) 33% vs. 32% 0.83
Time from TUR to cystectomy <3 vs. >3 months 10 (16%) 40% vs. 30% 0.71
Time from haematuria <6 vs. >6 months 24 (38%) 42% vs. 30% 0.91
Early postop. complication 16 (25%) 25% vs. 34% 0.099
Stage T3-T4 37 (59%) 24% vs. 42% 0.16
Grade G3 30 (48%) 33% vs. 29% 0.73
Nodes N+ 17 (37%)* 23% vs. 38% 0.14

OS — overall survival; Log-rank test was calculated for all available follow-up, not censored at 5 years. *calculated for 46 patients with known node status

Table 3. Type and severity of early postoperative complications
according to Clavien-Dindo classification

Grade Patients Specific complication Events

Transient cardiac ischemia 2

I 5 Monoparesis 1
Epididymitis 1
Pneumonia 1
Intestinal anastomosis leakage 2
lleus 3

Illb 9* Ureteric stricture 1
Eventration 3
Urinary leakage 3

Y 0

v Gastrointestinal bleeding 1
Septic shock 1

*Three patients experienced more than one complication.
Clavien-Dindo Grade | complications are not reported.

Five-year OS status was established for all patients.
Median time of follow-up for patients with censored
data was 81 (72; 89) months. Thirty-day mortality
was 1.6%. Thirty-seven patients (58.7%) were alive
after one year. Two-year and 5-year OS was 41.3%
and 31.7% respectively. Median survival time was
16.5 months. Logistic regression analysis showed
that death from any reason within 5 years from sur-
gery was not significantly related to any of the po-
tential clinical and pathological variables. Only for
coexistence of DM, a trend was found with p = 0.08
in a univariate analysis. Results of the log-rank test
for dichotomized qualitative variables are presented
in Table 2. Graphic analysis of Kaplan-Meier curves
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Figure 1. Kaplan-Meier curves depicting overall survival

after radical cystectomy in patients with: pT1-2 tumours

AND no diabetes mellitus (DM) AND no complications (n=16)
versus patients with: pT3-4 tumours OR DM OR complications
(n=47). The difference in survival is statistically significant
(P=0.02 in the log-rank test).

indicated that high stage (T'3-4), postoperative com-
plications and diabetes mellitus (DM) influenced
survival the most.

Using Cox proportional hazards regression, a trend
towards significance (P = 0.054) was found for the
model consisting of the three variables with the low-
est P values in univariate analysis: stage, diabetes
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mellitus status and postoperative complications.
N-status was excluded for its lack of complete data.
Nine of sixteen (56%) patients with stage pT1-2, with-
out diabetes mellitus and without postoperative com-
plications survived 5 years, while among 47 people
with at least one of the adverse factors 5-yr survival
was 23% (P = 0.02 in the log rank test; odds ratio 4.2,
95% confidence interval 1.3 — 13.9; Figure 1).

DISCUSSION

Five-year OS in this study (31.7%) was slightly higher
than previously reported by another Polish academic
centre (5-year OS: 25% [19]), but substantially infe-
rior to large series from recognized centres reported
in recent years [3-9]. However, in smaller groups
from less well-known institutions, survival rates are
also close to ours [20, 21]. Many factors may con-
tribute to such an outcome, such as advanced stage
at presentation, delay of treatment, improper op-
erative technique, perioperative complication rate
or health status of patients.

Since delay in treatment is considered to be one of the
factors affecting stage and prognosis, we paid special
attention to this issue. Reputable centres showed
median delay from last resection of 2-3 months [4, 9].
With median delay of 1.5 month and median time
from the first episode of haematuria to surgery
of 7 months it seems that our patients did not wait
longer and it should not have affected treatment out-
come. Despite that, the rate of locally advanced dis-
ease was much higher (568.7%) than in most published
studies (19-52% [3-9]), although it was also notice-
ably lower than reported by Leminski et al. (70% [19]).
Apart from disease stage, two other issues may
explain poor outcome of RC in our hands: extent
of lymphadenectomy and use of chemotherapy.
In years 2004-2006 extended bilateral lymphadenec-
tomy was not performed routinely in our department.
Although rate of positive nodes (27%) was not much
different from other studies (18-25%), in a quarter
of patients status of nodes was deficient, while in the
others extent of LND did not always meet current
standards. There is a lot of evidence for positive ef-
fect of extended LND on survival, thus we believe
that this issue could seriously impact the outcome.
The effect of neoadjuvant and adjuvant therapy
is not very obvious. Adjuvant therapy was used
in 20% of patients from previously cited series. Neo-
adjuvant chemotherapy was used less frequently
or was not used at all. In our group neither neoad-
juvant nor immediate adjuvant chemotherapy was
given unless distant metastases were diagnosed. Re-
garding adjuvant treatment, our approach was con-
sistent with international recommendations [22].

At that time only few studies, all with significant
drawbacks, addressed that topic. Recently, recom-
mendations have been changed and now adjuvant
chemotherapy in case of pT3/4 or pN+ disease has
been accepted [23]. Our current approach follows
these recommendations.

Both ours and Leminski’s studies show results in-
ferior to those available in international literature.
Another explanation of this phenomenon is worse
health status of Polish patients. Life expectancy
for men in Poland is 73.5 years, which is 4-6 years
shorter than for most Western European countries.
Also, tobacco consumption is more widespread [24]
and cardiovascular status is worse [25]. With over
30% incidence of coronary artery disease and 15%
incidence of DM our group is representative of the
Polish population and stands for high risk of periop-
erative complications.

Effect of DM on survival is of special interest. With
P = 0.08 in univariate survival analysis this factor
showed the strongest trend towards significance.
There are very few studies that discuss impact
of specific comorbidities on OS after cystectomy [26].
However, during the last decade some authors re-
ported on the relationship between DM and uro-
thelial carcinoma [27, 28]. Recently, the association
of DM with OS after radical treatment of urothelial
carcinoma has also been found [29, 30]. This relation
has yet to be explained. Possible mechanisms include
micro- and macroangiopathy and nephropathy lead-
ing to increased risk of death from non-oncological
reasons.

Our data suggest that early postoperative complica-
tions are also related to poor outcome. Complications
result either from surgical quality or from patient
health status. However, in our analysis early com-
plications were stronger predictors of poor outcome
than nodal status or Charlson Comorbidity Index.
Higher stage, grade and positive lymph nodes are es-
tablished predictors of survival. Lack of significance
in differences between OS for pT2 vs. pT3-4 tumours
and for pN wvs. pN+ is mainly caused by the inad-
equate size of our group. No difference between G2
and G3 tumours can be assigned to inconsistence
in grade evaluation, although one experienced uro-
pathologist was responsible for this process in all
cases. Also, with longer follow-up, predictive value
of oncological variables is decreasing and factors re-
lated to general health status become more impor-
tant [6].

It is quite likely that the presented 5-year OS for
patients treated 10 years ago does not correspond
to our contemporary series of patients, as we have
significantly modified our management. Selection ac-
cording to general health status and extended LND
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has become a standard, while ureterosigmoidostomy
was abandoned. Another study will clarify the role
of parameters discussed here for RC results.

CONCLUSIONS

The effect of cystectomy on survival of patients with
muscle-invasive urothelial bladder cancer is not ho-
mogenous. Mortality rate in Polish centres is much
higher than in most published series. The explana-
tion for this is multifactorial. Worse performance sta-
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