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1. Introduction overall. The incidence rate is 5.3 per 100,000 persons/years

leading to an estimated 165,000 deaths per year [1,2]. At

Bladder cancer (BCa) is the second most common geni- first diagnosis, about 2% of patients present with locally
tourinary malignancy and the ninth most common cancer advanced pT4 BCa [3].

In this challenging therapeutic setting of advanced or met-
astatic BCa, patients’ quality of life and general health can be
severely restricted by local complications such as gross
hematuria, pain, dysuria, urinary retention in the kidneys and
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urinary obstruction. If the control of these symptoms is not
possible by less invasive methods, patients may be offered a
palliative cystectomy (Cx) to locally control the tumor.

Even in advanced BCa, Cx leads to an effective local tumor
control and thereby an effective control of symptoms. The local
recurrence rate of nonorgan confined tumors is reported to be
between 11% and 16% [4,5]. Due to a shorter duration of sur-
gery and less postoperative complications patients should be
offered an incontinent urinary diversion [6].

The careful patient selection for Cx is critical due to the
known peri- and postoperative complication rates. Moreover,
many patients with locally advanced or metastatic BCa are in
bad general condition with several comorbidities. Although a
high rate of complications is known in locally advanced tumor
stage, available data for the outcome of Cx in patients with
pT4 BCa is limited to a few retrospective cohort studies with
a maximum of 20 patients included [7—9].

Due to this lack of information on the outcome, the aim
of this retrospective analysis was to analyze the surgical
outcome of Cx in patients with locally advanced pT4 BCa
with focus on complication rates, overall survival (OS), and
cancer-specific survival (CSS) as well as related subgroup
analyses to identify patients that might benefit most from

surgery.

2. Patients and methods

2.1. Study design

Between January 2008 and September 2017, a total of 905
patients underwent radical Cx in the Department of Urology,
Technical University of Munich, Germany. Of these, 76
patients were diagnosed having histologically confirmed
locally advanced stage pT4 BCa and were included in this ret-
rospective analysis. Performing radical cystectomy as a stan-
dard procedure, hysterectomy and bilateral oophorectomy in
female patients was included and prostatectomy was included
in male patients. All patients uniformly received an ileal con-
duit as urinary diversion in an open procedure.

This retrospective analysis was approved by the indepen-
dent ethics committee of the Technical University of
Munich, Germany.

2.2. Data collection and classification of complications

Patients’ data were collected from the hospitals elec-
tronic database. Included data were patients’ comorbidities,
preoperative laboratory values, preoperative radiologic
findings, preoperative patients’ symptoms, surgical treat-
ment, duration of surgery, histopathology, rate of complica-
tions, intra- and postoperative blood transfusion rate, OS,
and CSS.

We used the Charlson Comorbidity Index (CCI) for sum-
marizing patients’ comorbidities [10]. The American Soci-
ety of Anaesthesiologists’ (ASA) classification of physical
health was applied to describe the patients’ preoperative
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general health status (ASA 1: normal healthy patient (pt.),
ASA 2: pt. with mild systemic disease, ASA 3: pt. with
severe systemic disease, ASA 4: pt. with severe systemic
disease that is a constant threat to life, ASA 5: moribund pt.
who is not expected to survive without the operation) [11].
For our analysis, we grouped the patient population with
ASA-score 1-2 and ASA-score >3, as an ASA-score >3 is
associated with higher risk of surgical complications and an
increased risk of mortality [12,13]. Clavien-Dindo grading
was used for postoperative classification of complication
rates 30 and 90 days after to surgery [14].

2.3. Outcomes

OS and CSS were defined as time from surgery to death
from any cause or death from BCa, respectively. Subgroup
analyses for OS and CSS were performed for the parame-
ters: pT4a/b, presence of visceral and lymph node metasta-
ses, surgical margin status, histological subtype, gender,
age, ASA-score, CCI, hemoglobin, and intraoperative blood
transfusion.

2.4. Statistical analysis

Time-to-event variables and associated 95% confidence
intervals (CIs) with log-rank statistics were calculated with
the use of the Kaplan-Meier method. We used the median
value to dichotomize ASA-score, CCI, and hemoglobin.
We performed a multivariate Cox-regression analysis for
OS with oncological relevant variables (N-/M-/R-status)
and with those variables being significant in univariate anal-
ysis (hemoglobin, ASA-score). Data analysis was per-
formed using SPSS version 25.0.

3. Results

3.1. Patient population and perioperative characteristics

Overall, 76 patients were treated with Cx for pT4 BCa.
The median age of patients was 74 (range 42—90) years
and the median value of the CCI 9 (range 2—13). Overall,
46 (61%) patients presented with symptomatic disease
including urinary retention, chronic pain, recurrent macro-
hematuria, considering that no information is available for
15 (20%) patients (Table 1).

Preoperative imaging indicated 44 (58%) patients not
having metastasis or locally advanced tumor infiltrating
neighboring organs or bone (cT4b). A total of 21 (28%)
patients were suspected of having lymph node or visceral
metastasis. In 7 (9%) patients, imaging showed a locally
advanced tumor infiltrating neighboring organs. However,
no preoperative imaging results were available for 4 (5%)
patients.

Preoperatively, the physical status was estimated as poor
(ASA-score >3) in 40 (52%) patients. Neoadjuvant chemo-
therapy with gemcitabine/cisplatin was conducted in 9
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Table 1
Baseline patient characteristics and final histopathology

Gender, number of patients (%)

Male 56 (74)
Female 20 (26)
Age, years

Median 74
Interquartile range 67-81
Absolute range 42-90
ASA-score, number of patients (%)

1 6(8)
2 30 (40)
3 39(51)

4 1(1)
Preoperative laboratory values, median (range)
Hemoglobin (g/dl)
Preoperative radiologic findings,

number of patients (%)

11.7 (8.9—16.2)

No lesion 44 (58)
NI pelvis 3(4)
N2 pelvis 11 (14)
N+ distant 2(3)
M+ 5()
cT4b 709)
No information available 4(5)
Preoperative symptoms, number of patients (%)
No symptoms 15 (20)
Urinary retention kidney 12 (16)
Urinary retention bladder 1(1)
Chronic pain 8 (11)
Recurrent macrohematuria 23 (30)
Urge symptoms 2(3)
No information available 15 (20)
pT4-status, number of patients (%)
pT4a 57 (75)
pT4b 19 (25)
pN-status, number of patients (%)
c/pNO 35 (46)
c/pN+ 41 (54)
cM-status, number of patients (%)
c/pMO 62 (82)
c/pM1 14 (18)
Peritoneal carcinomatosis 70)
Bone 4(5)
Lung 4(5)
R-status, number of patients (%)
RO 43 (57)
R1/2 33 (43)
Histopathologic subtype, number of patients (%)
Urothelial carcinoma (predominant) 62 (82)
Squamous cell carcinoma 13(17)
Adenocarcinoma 1(1)
Chemotherapy, number of patients (%)
Neoadjuvant 9(12)
Adjuvant 8 (10)

(12%) patients, but was only completed with 3 to 4 cycles
by 2 patients. The reasons for discontinuation of the chemo-
therapy were progressive disease (n=2), adverse effects
(n=2), patients’ incompliance (n=1) and for 2 patients,
the reason is unknown. The median duration of surgery was
4 hours 48 minutes (range 2:39—8:32 minutes). An

intraoperative blood transfusion was necessary in 36 (47%)
patients. Within 30 days postoperatively, 32 (42%) patients
were given blood transfusion, whereas for 11 (15%)
patients, no postoperative data on blood transfusion rate
was available.

3.2. Clinical outcome

At a median postoperative follow-up of 8 months
(range 0—85) 53 (70%) patients were dead. Median fol-
low-up of patients being alive without disease recurrence
was 86 months (range 28—144). During the follow-up
period, 35 (46%) patients died due to progressive disease,
12 (16%) patients died of a noncancer-specific cause
and for 6 (8%) patients the reason of death remains
unknown.

Fifty-seven (75%) patients had pT4a and 19 (25%)
patients had pT4b BCa. Preoperative imaging and postoper-
ative histopathologic examination led to clinical or patho-
logic evidence of lymph node metastases in 41 (54%)
patients (c/pN+) and distant metastases (c/pM+) were pres-
ent in 14 (18%) patients. Any positive surgical margin (R+)
was found in 33 (43%) patients.

Within the group of patients diagnosed with pT4a
BCa, 14 (25%) patients presented with a combination of
¢/pNO and c/pMO and RO. Furthermore, 33 (58%), 12
(21%), and 18 (32%) patients showed a c/pN+, c/pM+,
and R+ status, respectively. Only 3 (16%) patients with
pT4b BCa had a favorable combination of c/pNO and c/
pMO and RO. The number of patients with c¢/pN+, c/pM+,
and R+ in this group was 8 (42%), 2 (11%), and 15
(79%), respectively.

The median OS for all patients was 13.0 months (95% CI
9.7—16.3). Analyzing the association between gender, age,
tumor stage, metastases, surgical margin status, histological
subtype, hemoglobin, intraoperative blood transfusion,
CCI, and ASA-score with OS, the ASA-score of 1 to 2 and
a hemoglobin value >11.7 g/dl correlated significantly with
prolonged OS (Table 2). OS for patients with ASA-score 1
to 2 was 17.0 vs. 7.0 months for patients with ASA-score
>3 (P = 0.03). OS for patients with a hemoglobin value
>11.7 g/dl was also 17.0 vs. 7.0 months for patients with
hemoglobin <11.7 g/dl (P = 0.03). The corresponding
Kaplan-Meier curves are shown in Fig. 1. The 12-and 24-
month OS rate was 38% and 10%, respectively.

For all patients, the median CSS was 16.0 months (95%
CI 11.2—-20.8). None of the analyzed parameters showed
any statistically significant association with CSS (Table 2).

In a multivariate analysis, we included oncologic rele-
vant variables (N-, M-, R-status) together with those varia-
bles being significant on univariable analysis (ASA-score,
hemoglobin). However, none of the variables in the multi-
variate analysis presented significantly as an independent
prognostic marker (Table 3). Nonetheless, an ASA-score
>3 showed a trend but did not reach conventional level of
significance (P= 0.06).



Table 2
Univariate analysis for overall survival and cancer-specific survival
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No. patients (%)

Median 0S, months (95% CI) P

All patients 13.0 (9.7-16.3)

Female 56 (74) 8.0(1.8—14.2)
Male 20 (26) 13.0 (9.3—16.7)
>75 years 37 (49) 13.0 (8.8—17.2)
<75 years 39 (51) 13.0 (6.8—19.2)
pT4a 57 (75) 12.0 (7.1-16.9)
pT4b 19 (25) 13.0 (10.4—15.6)
¢/pMO 62 (82) 13.0 (9.0—17.0)
c/pM1 14 (18) 9.0 (0.0—20.1)
¢/pNO 35 (46) 13.0 (6.5—19.5)
c/pN+ 41 (54) 12.0 (7.8—16.2)
RO 43 (57) 14.0 (7.2—20.8)
R1/2 33 (43) 11.0 (6.0—16.0)
Urothelial subtype 57 (75) 13.0(1.1-15.2)
Other subtype 19 (25) 6.0 (2.4—10.7)
ASA 1-2 36 (47) 17.0 (13.9-20.1)
ASA >3 40 (53) 7.0 (4.2-9.8)
CCI <9 36 (47) 15.0 (5.1-25.0)
CCI >9 40 (53) 12.0 (9.1-15.0)
Intraop. transfusion 40 (53) 16.0 (11.0-21.0)
No intraop. transfusion 36 (47) 8.0 (1.7—14.3)
Hb <11.7 (g/dl) 39 (51) 7.0 (3.3—11.0)
Hb >11.7 (g/dl) 37 (49) 17.0 (7.8-26.2)

Median CSS, months (95% CI) P
16.0 (11.2—20.8)
16.0 (11.8—-20.2)

0.9 N.A. 0.3
14.0 (9.5-18.5)

0.9 16.0 (6.0—26.0) 0.8
17.0 (11.8—22.2)

0.9 16.0 (10.1-21.9) 0.9
17.0 (10.1-23.9)

04 13.0 (4.8—21.2) 0.4
25.0(9.9—40.1)

0.6 14.0 (10.4—17.6) 0.2
17.0 (3.2—30.8)

04 13.0 (10.0—16.0) 0.3
20.0 (11.0—-41.0)

0.9 16.0 (2.2—20.3) 0.8
20.0 (14.6—25.4)

0.03 13.0(11.2-17.3) 0.3
17.0 (10.1-24.0)

0.6 13.0 (11.0—-15.2) 0.4
17.0 (8.9-25.1)

0.1 14.0 (9.8—18.2) 0.3
13.0 (8.0—18.1)

0.03 20.0 (12.0-28.5) 0.1

Significance for bold values is < 0.05.

3.3. Complication rates

Most common complications were respiratory insuffi-
ciency, pneumonia, ileus/subileus, and urinary tract infec-
tion. Detailed information on complications classified by
organ system within 30 and 90 days is reported in the Sup-
plementary Table 1. Within 30 and 90 days after surgery
21% (n=16) and 30% (n = 24) of the patients, respectively,
developed severe complications (Clavien grade >3;
Table 4).

Overall, 30- and 90-day mortality rates (Clavien grade 5)
were 9% (n=7) and 11% (n=38), respectively (Table 4).
Reasons of death were acute coronary syndrome (n=1),
respiratory insufficiency (n =3), asystolic event (n =3) and
pneumonia (n=1). Of patients who died within 30 and
90 days postoperatively, 86% (6 of 7 pts.) and 75% (6 of 8
pts.) had an ASA-score >3, respectively.

4. Discussion

Radical cystectomy is still the standard of care procedure
for patients with muscle-invasive BCa [15]. At the time of
diagnosis up to 2% of these patients present with locally
advanced pT4 BCa [3]. In order to treat or prevent local
complications including gross hematuria, pelvic pain, uri-
nary retention, dysuria, or rectovesical fistula palliative Cx
may be necessary.

However, available data for the outcome of Cx in
patients with pT4 BCa are limited to a few retrospective
cohort studies with a limited number of patients included.

Nagele et al. reported a series of 20 patients with Cx due to
local complications. Two out of 20 patients showed major
complications of acute renal failure and enterocutaneous
fistula due to surgery [7]. Seven patients had minor compli-
cations (minor wound infection, lower extremity paresthe-
sia/-edema, clinically insignificant pulmonary embolism).
After a follow-up of 20 months, 11 patients were alive. In a
study of Zebic et al., 7 patients aged >75 years underwent
Cx in palliative intent, but only in 3 of these patients sur-
gery was performed due to BCa stage pT4a [8]. Three
patients died due to complications within 3 months after
surgery.

In our retrospective cohort study, 76 patients were
treated with Cx for pT4 BCa, whereof 61% had local symp-
tomatic disease and 78% had diagnosis of metastatic dis-
ease or positive surgical margin. The 30- and 90-day
mortality rates for patients with locally advanced BCa were
9% and 11%, respectively. The mortality rate is relatively
high compared to curative Cx series for patients with blad-
der cancer > pT2, which has been reported in the range of
1.2% to 3.2% at 30 days and 2.3% to 8.0% at 90 days [15
—21]. An explanation for this observation is given by the
results of the subgroup analysis. At association analyses
with OS, only a poor general patient condition defined by
ASA-score >3 and a hemoglobin value <11.7 g/dl was sig-
nificantly associated with shorter OS. Moreover, 86% of
the patients who died within 30 days postoperatively had an
ASA-score >3. Our finding correlates with previously pub-
lished cystectomy series [17,18]. Thus, our study revealed
that the ASA-score strongly indicates to be a relevant and
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Fig. 1. Overall survival of patients with ASA-score 1-2 vs. ASA-score >3 (A) and hemoglobin >11.7 g/dl vs. <11.7 g/dl (B).

easily accessible tool, to rate the patient’s condition and
estimate postoperative outcome for palliative Cx in addition
to cancer-specific variables. Our results regarding the pre-
operative hemoglobin value are comparable to those of
other studies. For patients with BCa, Schubert et al.
reported a decreased hemoglobin value (<12 g/dl) to be
associated with significant lower 3-year OS rates [22].
However, neither tumor stage, metastasis status, margin
status, gender, or age were significantly associated with OS

or CSS. This differs to the abovementioned studies, as age
(<70 vs. >70 years), tumor stage (organ confined vs. not
organ confined, lymph node negative vs. lymph node posi-
tive) had prognostic relevance for OS. However, a lack of
statistical significance may be due to the limited number of
patients in our analysis.

Patients’ characteristics (n=38) surviving 36 months or
more are heterogeneous. Only 3 of these 8 patients had a
favorable pathology of pT4a, pNO, cM0, RO. One patient



Table 3
Multivariate analysis
Category HR 95% CI P
ASA-score >3vs. 1-2 1.8 1.0-3.3 0.06
Lymph node +vs. 0 1.3 0.7-2.3 0.4
metastasis (pN)
Distant metastasis (c/ +vs. 0 1.3 0.5-3.2 0.6
pM)
Margin status (R) +vs. 0 1.3 0.8-2.0 0.3
Hemoglobin >11.7vs. <11.7 0.6 04-1.1 0.12
Table 4

Complications classified by Clavien grade and reason of death®

Clavien grade Within 30 days,
number of

patients (%)

Within 90 days,
number of
patients (%)

No complication 23 (30) 17 (22)
1 4(5) 2(3)
2 25(33) 25 (33)
3 11 (14) 19 (23)
3a 50 9 (10)
3b 6(8) 10 (13)
4 50 5()
5 70) 8(11)
Reason of death
Acute coronary 1
syndrome
Respiratory 3
insufficiency
Asystolic event 3
Pneumonia 1

#For complications classified by organ system, see Supplementary Table 1.

had a pT4b, pNO, cMO, RO histology. Five patients pre-
sented with pT4a, pN+ or R+ (ureter both sides) BCa.
Patients’ perioperative or palliative chemotherapy treat-
ment due to progression was heterogeneous as well (1
patient: neoadjuvant chemotherapy, 1 patient: adjuvant che-
motherapy, 3 patients: palliative chemotherapy). Due to this
heterogeneity of patient characteristics and the small num-
ber of patients, no statement can be made about possible
influencing variables on long-term survival.

As a validated instrument the ASA-score can be applied
to assess the risk of postoperative complications. For blad-
der cancer patients with an ASA-score >3, a higher risk
for complications has been reported [23—25]. Subse-
quently, patients should be informed preoperatively about
possible postoperative complications related to their gen-
eral condition.

The rate of patients with severe complications (Clavien
grade >3) 90 days after surgery was 30%, which is compa-
rable to curative Cx studies. In a large single-center study
including 1,000 patients as well as in a large prospective
mutlicenter study including more than 400 patients with
BCa, the rate of severe complications was reported with
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22% and 29%, respectively, within 90 days after Cx
[17,21].

Median OS in our study population is 13.0 months.
Hautmann et al. reported data for OS in patients with pT4a/
b, pNO, cMO BCa with a median OS of about 66 months
[18]. However, in the same study population, OS for
patients with any T category (pT1-4) and a pN+ status was
significantly reduced to an OS of 14% after 20 years.
Finally, the comparability with our data is limited due to
different patient characteristics.

Limitations of this study are its retrospective design and
the limited number of patients. Even in a high-volume uni-
versity hospital, the number of patients with very advanced
BCa selected for surgery is limited in a time period of
almost 10 years. These data should be validated in prospec-
tive multicenter studies along with collection of quality of
life data as it is an essential endpoint for patients.

5. Conclusion

To our knowledge, this is the largest series for patients
with locally advanced pT4 BCa undergoing Cx. Cx per-
formed in patients with locally advanced pT4 BCa is associ-
ated with an increased mortality rate within 90 days
postoperatively. Our study revealed that the ASA-score is a
relevant and easily accessible tool to rate the patient’s con-
dition and estimate the postoperative outcome rather than
detailed cancer-specific variables. Subsequently, patients
should be informed preoperatively about possible postoper-
ative complications and their risk of fatal complications
related to their general condition.

Conflict of interest

None.

Supplementary materials

Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016/].
urolonc.2020.11.042.

References

[1] Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M,
et al. Cancer incidence and mortality worldwide: sources, methods
and major patterns in GLOBOCAN 2012. Int J Cancer 2015;136(5):
E359-86.

Global Burden of Disease Cancer Collaboration, Fitzmaurice C,
Allen C, Barber RM, Barregard L, Bhutta ZA, Brenner H, et al.
Global, Regional, and National Cancer Incidence, Mortality, Years of
Life Lost, Years Lived With Disability, and Disability-Adjusted Life-
years for 32 Cancer Groups, 1990 to 2015: A Systematic Analysis for
the Global Burden of Disease Study. JAMA Oncol 2017 Apr 1;3
(4):524-48.  https://doi.org/10.1001/jamaoncol.2016.5688: Erratum
in: JAMA Oncol. 2017 Mar 1;3(3):418. PMID: 27918777; PMCID:
PMC6103527.

[2

—


https://doi.org/10.1016/j.urolonc.2020.11.042
https://doi.org/10.1016/j.urolonc.2020.11.042
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0001
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0001
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0001
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0001
https://doi.org/10.1001/jamaoncol.2016.5688

368.e17

[3] Robert Koch Institut, u.d.G.d.e.K.i.D.e.V., Krebs in deutschland fir
2013/2014: Berlin.

[4] Hautmann RE, Gschwend JE, de Petriconi RC, Kron M, Volkmer
BG. Cystectomy for transitional cell carcinoma of the bladder: results
of a surgery only series in the neobladder era. J Urol 2006;176
(2):486-92.

[5] Madersbacher S, Hochreiter W, Burkhard F, Thalmann GN, Danuser
H, Markwalder R, et al. Radical cystectomy for bladder cancer today
—a homogeneous series without neoadjuvant therapy. J Clin Oncol
2003;21(4):690-6.

[6] Retz M, Gschwend JE, Maisch P. Short version of the German S3
guideline for bladder cancer. Urologe A 2016;55(9):1173-87.

[7] Nagele U, Anastasiadis AG, Merseburger AS, Corvin S, Hennenlotter
J, Adam M, et al. The rationale for radical cystectomy as primary
therapy for T4 bladder cancer. World J Urol 2007;25(4):401-5.

[8] Zebic N, Weinknecht S, Kroepfl D. Radical cystectomy in patients
aged >75 years: an updated review of patients treated with curative
and palliative intent. BJU Int 2005;95(9):1211-4.

[9] El-Tabey NA, Osman Y, Mosbah A, Mohsen T. Bladder cancer with
obstructive uremia: oncologic outcome after definitive surgical man-
agement. Urology 2005;66(3):531-5.

[10] Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of
classifying prognostic comorbidity in longitudinal studies: develop-
ment and validation. J Chronic Dis 1987;40(5):373-83.

[11] Daabiss M. American Society of Anaesthesiologists physical status
classification. Indian J Anaesth 2011;55(2):111-5.

[12] Sauvanet A, Mariette C, Thomas P, Lozac’h P, Segol P, Tiret E, Delpero
JR, Collet D, Leborgne J, Pradére B, Bourgeon A, Triboulet JP. Mortal-
ity and morbidity after resection for adenocarcinoma of the gastroesoph-
ageal junction: predictive factors. ] Am Coll Surg 2005;201(2):253-62.
https://doi.org/10.1016/j.jamcollsurg.2005.02.002.

[13] Prause G, Offner A, Ratzenhofer-Komenda B, Vicenzi M, Smolle J,
Smolle-Jiittner F. Comparison of two preoperative indices to predict
perioperative mortality in non-cardiac thoracic surgery. Eur J Cardio-
thorac Surg 1997;11(4):670-5. https://doi.org/10.1016/s1010-7940
(97)01150-0.

[14] Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D, Schu-
lick RD, de Santibaies E, Pekolj J, Slankamenac K, Bassi C, Graf R,
Vonlanthen R, Padbury R, Cameron JL, Makuuchi M. The Clavien-
Dindo classification of surgical complications: five-year experience.
Ann Surg 2009;250(2):187-96.

[15] Babjuk M, Burger M, Compérat EM, Gontero P, Mostafid AH, Palou
J, et al. European Association of Urology Guidelines on Non-muscle-
invasive Bladder Cancer (TaTl and Carcinoma In Situ) - 2019
Update. Eur Urol 2019 Nov;76(5):639-57. https://doi.org/10.1016/j.
eururo.2019.08.016:Epub 2019 Aug 20. PMID: 31443960.

[16] Stein JP, Skinner DG. Radical cystectomy for invasive bladder can-
cer: long-term results of a standard procedure. World J Urol 2006;24
(3):296-304.

[17] Hautmann RE, Petriconi RCd, Volkmer BG. Lessons learned from 1,000
neobladders: the 90-day complication rate. J Urol 2010;184(3):9904.

[18] Hautmann RE, de Petriconi RC, Pfeiffer C, Volkmer BG. Radical
cystectomy for urothelial carcinoma of the bladder without neoadju-
vant or adjuvant therapy: long-term results in 1100 patients. Eur Urol
2012;61(5):1039-47.

[19] Nielsen ME, Mallin K, Weaver MA, Palis B, Stewart A, Winchester
DP, et al. Association of hospital volume with conditional 90-day
mortality after cystectomy: an analysis of the National Cancer Data
Base. BJU Int 2014;114(1):46-55.

[20] Porter MP, Gore JL, Wright JL. Hospital volume and 90-day mortal-
ity risk after radical cystectomy: a population-based cohort study.
World J Urol 2011;29(1):73-7.

[21] Gschwend JE, Heck MM, Lehmann J, Riibben H, Albers P, Wolff JM,
et al. Extended versus limited lymph node dissection in bladder cancer
patients undergoing radical cystectomy: survival results from a prospec-
tive, randomized trial. Eur Urol 2019;75(4):604—11.

[22] Schubert T, Todenhofer T, Mischinger J, Schwentner C, Renninger
M, Stenzl A, et al. The prognostic role of pre-cystectomy hemoglobin
levels in patients with invasive bladder cancer. World J Urol 2016;34
(6):829-34. https://doi.org/10.1007/s00345-015-1693-2.

[23] Mayr R, Gierth M, Zeman F, Reiffen M, Seeger P, Wezel F, et al.
Sarcopenia as a comorbidity-independent predictor of survival fol-
lowing radical cystectomy for bladder cancer. J Cachexia Sarcopenia
Muscle 2018;9(3):505-13.

[24] Jacobs BL, Daignault S, Lee CT, Hafez KS, Montgomery JS, Montie
JE, et al. Prostate capsule sparing versus nerve sparing radical cystec-
tomy for bladder cancer: results of a randomized, controlled trial. J
Urol 2015;193(1):64-70.

[25] Colombo R, Pellucchi F, Moschini M, Gallina A, Bertini R, Salonia A,
et al. Fifteen-year single-centre experience with three different surgical
procedures of nerve-sparing cystectomy in selected organ-confined blad-
der cancer patients. World J Urol 2015;33(10):1389-95.


http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0004
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0004
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0004
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0004
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0005
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0005
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0005
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0005
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0006
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0006
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0007
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0007
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0007
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0008
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0008
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0008
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0009
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0009
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0009
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0010
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0010
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0010
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0011
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0011
https://doi.org/10.1016/j.jamcollsurg.2005.02.002
https://doi.org/10.1016/s1010-7940(97)01150-0
https://doi.org/10.1016/s1010-7940(97)01150-0
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0014
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0014
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0014
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0014
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0014
https://doi.org/10.1016/j.eururo.2019.08.016
https://doi.org/10.1016/j.eururo.2019.08.016
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0016
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0016
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0016
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0017
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0017
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0018
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0018
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0018
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0018
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0019
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0019
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0019
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0019
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0020
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0020
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0020
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0021
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0021
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0021
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0021
https://doi.org/10.1007/s00345-015-1693-2
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0023
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0023
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0023
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0023
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0024
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0024
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0024
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0024
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0025
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0025
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0025
http://refhub.elsevier.com/S1078-1439(20)30629-3/sbref0025

	Outcomes of palliative cystectomy in patients with locally advanced pT4 bladder cancer
	1. Introduction
	2. Patients and methods
	2.1. Study design
	2.2. Data collection and classification of complications
	2.3. Outcomes
	2.4. Statistical analysis

	3. Results
	3.1. Patient population and perioperative characteristics
	3.2. Clinical outcome
	3.3. Complication rates

	4. Discussion
	5. Conclusion
	Conflict of interest
	Supplementary materials
	References



