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ABSTRACT

OBJECTIVE: The aim of the study was to compare partial cystectomy (PC) and radical cystectomy (RC) with respect
to 90-day mortality as well as long-term, all cause (ACM) and cancer specific mortality (CSM).

METHODS: Using the SEER-Medicare database 3913 patients with T2-T3 urothelial carcinoma of the urinary bladder
(UCUB) who underwent either RC (n = 3419) or PC (n = 494) were identified. After propensity score matching to reduce
potential treatment selection bias, 90-day mortality, ACM-free and CSM-free rates between patients treated with PC and
RC were estimated. Multivariable regression models (MVA) addressed 90-day mortality as well as 5-years ACM and CSM.

RESULTS: After matching, 33% (n = 494) and 67% (n = 988) patients treated respectively with PC or RC remained.
Median follow-up was 26 months. The 90-day mortality rate was 3.2% (n = 16) after PC and 8.1% (n = 80) after RC (P
=0.001). In MVA, PC vs. RC was associated with a lower 90-day mortality (P < 0.001). At 5 years the ACM-free survival
rate was 38% after PC and 40% after RC (P = 0.3) and failed to differ in MVA (P = 0.9). At 5 years the CSM-free survival
rate was 59% after PC and 62% after RC (P = 0.2) and also failed to differ in MVA (P = 0.57). The same results were
observed after restriction to patients with pT2NO UCUB.

CONCLUSIONS: Relative to RC, PC is associated with lower short-term mortality and the same long-term ACM and
CSM rates. These observations should encourage greater consideration to PC in those selected cases when this type
of surgery may be applied.
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INTRODUCTION

Radical cystectomy (RC) and partial cystectomy (PC) represent
treatment alternatives for muscle invasive urothelial carcinoma of the
urinary bladder (UCUB) when cancer is localized to the bladder wall
[1-6]. Radical cystectomy represents the standard of care and offers the
most complete cancer control for such patients [1].

www.bladderj.org

However, the potential disadvantage of RC consists of its non-neg-
ligible perioperative mortality, which may range from 2.4 to 7.9% at
centers [7,8] of excellence and from 5.4 to 8.4% in the community [9-
11]. Perioperative mortality appears lower for PC, evidenced by 1.8%
in-hospital mortality after this procedure [12]. Despite the apparent
short-term mortality advantage of PC, the reported 5 years of cancer
specific mortality of 70% after PC and 69% after RC [3] suggest that
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long-term cancer survival rates are virtually the same between the two
surgery types. In consequence, the short-term mortality advantage of
PC may therefore represents an important consideration when RC might
be replaced with PC based on anatomical and UCUB considerations.

To date, no study directly compared PC and RC with respect to
short and long term mortality. To address this void, we examined the
most contemporary version of the SEER-Medicare database with the
intent of quantifying and comparing 90-day mortality, as well long-term
cancer control associated with either RC or PC. Our hypothesis stated
that 90-day mortality might be lower after PC without compromising
long-term cancer control.

PATIENTS AND METHODS

Study source

The current study relied on the 1991-2009 SEER-Medicare linked
database with follow-up updated until December 31, 2011. This database
is 98% complete for case ascertainment. The SEER registries identify
28% of all incident cancer cases in the United States. Medicare insures
approximately 97% of all Americans aged > 65 years. Linkage to the
SEER database is complete for approximately 93% of cases [13].

Study population

Overall 15,080 patients with a primary non-metastatic muscle-in-
vasive (stage T2-T4) UCUB (International Classification of disease
for Oncology [ICD-O] site code 67.0, histologic code 8120 or 8130),
diagnosed between January 1991 and December 2009 were abstracted.
Patient follow-up was available until December 31, 2011.

Patients not enrolled in Medicare parts A or B for a minimum of 12
months prior to their first recorded diagnosis and for 6 months after
diagnosis were not considered. Patients who had health maintenance
organization enrollment in the year prior to diagnosis or for any period
following diagnosis were also excluded. To ensure that all subjects had
at least 1 year of claims from which comorbidities are derived, only
those aged > 66 years old were considered. Additional exclusions
comprised of those with unknown race (n = 36), and unknown marital
status (n = 432).

Furthermore, patients treated with surgery > 6 months after diag-
nosis were not considered in the current study, as a delay in treatment
may confound the final results (n = 1185). As current guidelines do not
recommend PC in patients with stages T4 [1,2], these (n = 1209) were
omitted from our analyses. For the purpose of the study we focused on
patients who underwent surgical treatment (RC or PC). This resulted
in 3913 assessable individuals with T2-T3, NO, N+ and Nx UCUB.
Patients treated with PC, defined as surgical removal of part of the
urinary bladder, was identified by 57.6 ICD-9 code.

Study design

The study design was a retrospective, matched-cohort study com-
paring patients treated with PC and patients treated with RC.
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Covariates

Demographic covariates were age at diagnosis, comorbidities derived
from the Klabundle’s Charlson comorbidity index (CCI) modification
[14], gender, race (white, black, other), marital status (married, unmar-
ried), socioeconomic status (SES; composite variable of income, educa-
tion, and poverty levels [15]) and population density status (urban, rural).

Cancer-related covariates comprised tumor grade and cancer stage.
The latter was coded according to the AJCC staging system as tumor
stage (T2, T3) and nodal stage (NO, N+, Nx).

Treatment-related covariates were administration of neo-adjuvant or
adjuvant chemotherapy and administration of neo-adjuvant or adjuvant
radiotherapy. Specifically patients who had chemotherapy claims < 6
months prior to cystectomy and a claim for RC < 6 months before the
first chemotherapy claim were considered to have been treated either
with neo-adjuvant chemo- or radiotherapy, while other patients were
considered to have been treated with adjuvant chemo- or radiotherapy.

Outcomes

The first endpoint of the study was to compare the 90-day mortality
between PC and RC patients.

The second and third endpoints of the study were to compare all
cause mortality (ACM) and cancer specific mortality (CSM) between
PC and RC patients 5 years after surgery. Cancer specific mortality was
defined as death cause by bladder cancer (ICD9 188, ICD 10 C67).

Statistical analyses

Means, medians and ranges were reported for continuous variables.
Frequencies and proportions were reported for categorical variables.

Because of inherent differences among patients included in the two
treatment groups (PC vs. RC), adjustment was performed using a 1-to-
2 nearest neighbour propensity score—matching ratio [16]. Propensity
scores were computed by modelling a logistic regression with the
dependent variable as the odds of receiving PC and the independent
variable as age of diagnosis, CCI, gender, race, marital status, socio-
economic status, population density status, tumor stage, nodal stage,
tumor grade, any neo-adjuvant therapy administration and any adjuvant
therapy administration. Subsequently, covariate balance between the
matched groups was examined [17].

We compared the 90-day mortality, ACM and CSM rates between
patients treated with PC and those treated with RC. Univariable (UVA)
and multivariable regression models (MVA) were fitted to predict 90-
day mortality (logistic) as well as ACM and CSM (Cox). Kaplan-Meier
plots were used to depict graphically the ACM-free survival and the
CSM-free survival rates after stratification according to the type of
intervention received (PC vs. RC). For purpose of sensitivity analysis,
all endpoints were re-addressed in patients with stage pT2NO UCUB,
which may represent the ideal candidate for PC.

All statistical tests were performed using R software environment
for statistical computing and graphics (Vienna, Austria, version 3.0.1).
All tests were 2-sided with a significance level set at P < 0.05.
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Table 1. Descriptive characteristics of 3913 patients with muscle-invasive bladder cancer treated with radical (n = 3419) or partial cystectomy (n
= 494), Surveillance, Epidemiology, and End Results (SEER) Medicare, 1991-2009.

Before propensity scored matching After propensity scored matching
\ALELIL Partial cystecto- Radical cystectomy P Value Partial cystectomy Radical cystec- P Value
my (n = 494) (n =3419) (n =494) tomy (n = 988)

Age, years <0.001 0.8
Mean (median) 78.6 (79) 75 (75) 78.6 (79) 78 (78)
Range 66—-95 66-95 66-95 66-95

CCl 0.04 0.4
0 160 (32.4) 1378 (40.3) 160 (32.4) 366 (37)
1 104 (21.1) 496 (14.5) 104 (21.1) 143 (14.5)
2 95 (19.2) 703 (20.6) 95 (19.2) 222 (22.5)
>3 135 (27.3) 842 (24.6) 135 (27.3) 257 (26)

Gender 0.4 0.6
Male 354 (71.7) 2389 (69.9) 354 (71.7) 695 (70.3)
Female 140 (28.3) 1030 (30.1) 140 (28.3) 293 (29.7)

Race 0.8 1
White 451 (91.3) 3108 (90.9) 451 (91.3) 902 (91.3)
Black 20 (4) 160 (4.7) 20 (4) 41 (4.1)
Other 23 (4.7) 151 (4.4) 23 (4.7) 45 (4.6)

Marital status 0.05 0.5
Married 303 (61.3) 2257 (66) 303 (61.3) 625 (63.3)
Unmarried 191 (38.7) 1162 (34) 191 (38.7) 363 (36.7)
Socioeconomic status 0.001 0.9
High 275 (55.7) 1672 (48.9) 275 (55.7) 554 (56.1)
Low 219 (44.3) 1747 (51.1) 219 (44.3) 434 (43.9)

Residency status 0.1 0.9
Urban 454 (91.9) 3066 (89.7) 454 (91.9) 911 (92.2)
Rural 40 (8.1) 353 (10.3) 40 (8.1) 77 (7.8)

Tumor stage 0.4 0.4
T2 297 (60.1) 1990 (58.2) 297 (60.1) 617 (62.4)
T3 197 (39.9) 1429 (41.8) 197 (39.9) 371 (37.6)

Nodal stage <0.001 0.8
NO 244 (49.4) 2278 (66.6) 244 (49.4) 494 (50)
N+ 28 (5.7) 567 (16.6) 28 (5.7) 62 (6.3)
Nx 222 (44.9) 574 (16.8) 222 (44.9) 432 (43.7)

Tumor grade 0.3 0.9
Low 34 (6.9) 190 (5.6) 34 (6.9) 71(7.2)
High 460 (93.1) 3229 (94.4) 460 (93.1) 917 (92.8)

Neo-adjuvant chemotherapy 0.8 0.8
No 462 (93.5) 3209 (93.9) 462 (93.5) 928 (93.9)
Yes 32 (6.5) 210 (6.1) 32 (6.5) 60 (6.1)

Neo-adjuvant radiotherapy 0.8 0.4
No 479 (97) 3326 (97.3) 479 (97) 966 (97.8)
Yes 15 (3) 93 (2.7) 15 (3) 22 (2.2)

Adjuvant chemotherapy 0.9 0.7
No 413 (83.6) 2872 (84) 413 (83.6) 834 (84.4)
Yes 81 (16.4) 547 (16) 81 (16.4) 154 (15.6)

Adjuvant radiotherapy 1 0.9
No 475 (96.2) 3286 (96.1) 475 (96.2) 953 (96.5)
Yes 19 (3.8) 133 (3.9) 19 (3.8) 35 (3.5)

CCl, Charlson comorbidity index
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Figure 1. A. Kaplan-Meier plot depicting all cause mortality-free survival in the matched population stratified according to type of surgery: partial cystec-

tomy vs. radical cystectomy. B. Kaplan-Meier plot depicting cancer specific mortality-free survival in the matched population stratified according to type

of surgery: partial cystectomy vs. radical cystectomy. C. Kaplan-Meier plot depicting all cause mortality-free survival in patients with pT2NO urothelial

carcinoma of the urinary bladder stratified according to type of surgery: partial cystectomy vs. radical cystectomy. D. Kaplan-Meier plot depicting cancer

specific mortality-free survival in patients with pT2NO urothelial carcinoma of the urinary bladder stratified according to type of surgery: partial cystectomy
vs. radical cystectomy. Time, months after surgery; C.E., cumulative events; N.R., number of patients at risk

RESULTS

Baseline characteristics

Overall, 3913 patients were included in the study (Table 1). Median
(range) age at diagnosis was 75 (66-95). Mean and median follow-up
times were 44 and 26 months. Fewer patients (494; 12.7%) were treated
with PC while most (3419; 87.4%) were treated with RC. Statistically
significant differences between patients treated with PC and RC were

r§§
N

recorded according to age, CCI, marital status, socioeconomic status
and nodal stage (all P <0.05).

Following propensity score matching for all the covariates, 494
(33.3%) and 988 (66.7%) patients treated with PC or RC remained.
The mean standardized differences of patient characteristics between
the two groups were < 10%, indicating a high degree of similarity in
the distribution of all the covariates in both populations. All subsequent
analyses were based on the post-propensity matched cohort.
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Perioperative mortality

The 90-day mortality rate (Table 2) was 3.2% (n= 16) after PC and
8.1% (n=_80) after RC (OR 0.4, P=0.001). In MVA, PC was associated
with lower 90-day mortality than RC (OR 0.4, P < 0.001).

All cause mortality

At 5 years the ACM-free survival rate (Table 3, Fig. 1A) was 38%
after PC and 40% after RC (HR 1.1, P =0.3). In MVA, no significant
difference was recorded between PC and RC (HR 1.01, P=0.9).

Cancer specific mortality

At 5 years the CSM-free survival rate (Table 3, Fig. 1B) was 62%
after PC and 59% after RC (HR 0.9, P =0.2). In MVA, no significant
difference was recorded between PC and RC (HR 0.8, P = 0.06).

Sensitivity analysis

In patients with pT2NO UCUB (n = 428), 90-day mortality rate was
2.1% (n = 3) after PC and 8.2% (n = 23) after RC (OR 0.2, P =0.02).
At 5 years the ACM-free survival rate was 48% after PC and 51% after
RC (HR 0.9, P=0.9; Fig. 1C). At 5 years, the CSM free survival rate
was 72% after PC and 74% after RC (HR 0.9, P=0.9, Fig. 1D). These
findings were confirmed in MVA.

Table 2. Frequencies of 90-day mortality and logistic regression anal-
ysis predicting 90-day mortality in 1482 patients treated with radical (n
= 988) or partial cystectomy (n = 494), Surveillance, Epidemiology, and
End Results (SEER) Medicare, 1991-2009.

90-day mortality
(95% ClI)

Surgery type

Partial cystectomy 3.2% (1.6-4.7)

Radical cystectomy 8.1 % (6.4-9.8)

Predictor Univariable analysis predicting 90-day mor-
tality
OR (95% CI) p value
Partial vs. Radical 0.38 (0.2-0.6) 0.001
cystectomy
Predictors Multivariable analysis predicting 90-day
mortality
OR (95% CI) p value
Surgery type
Radical cystectomy 1.00 (Ref.) -
Partial cystectomy 0.35 (0.2-0.6) <0.001
Age, years 1.05 (1.01-1.09) 0.008
CcCl
0 1.00 (Ref.)
1 1.36 (0.69-2.69) 0.4
2 1.21 (0.64-2.3) 0.6
23 2.22 (1.29-3.81) 0.004
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Table 2 (continued).

Surgery type 90-day mortality
(95% ClI)

Gender

Male 1.00 (Ref.) ---
Female 1.04 (0.63-1.7) 0.9
Race

White 1.00 (Ref.) -
Black 0.92 (0.32-2.68) 0.9
Other 0.44 (0.1-1.85) 0.3
Marital status

Married 1.00 (Ref.) -
Unmarried 1.24 (0.77-1.99) 0.4
Socioeconomic status

High 1.00 (Ref.) ---
Low 1.08 (0.7-1.67) 0.7
Residency status

Urban 1.00 (Ref.) -
Rural 1.16 (0.55-2.47) 0.7
Tumor stage

T2 1.00 (Ref.) -
T3 1.44 (0.92-2.25) 0.1
Nodal stage

NO 1.00 (Ref.)
N+ 0.36 (0.08-1.59) 0.2
Nx 1.12 (0.72-1.75) 0.6
Tumor grade

Low 1.00 (Ref.) -
High 1.28 (0.49-3.3) 0.6
Neo-adjuvant chemotherapy

No 1.00 (Ref.)
Yes 1.53 (0.62-3.79) 0.4
Neo-adjuvant radiotherapy

No 1.00 (Ref.) ---
Yes 0 (0-NA) 0.8
Adjuvant chemotherapy

No 1.00 (Ref.)
Yes 0.35 (0.14-0.91) 0.03
Adjuvant radiotherapy

No 1.00 (Ref.) -
Yes 0.42 (0.05-3.33) 0.4

OR, odd Ratio; Cl, 95% confidence interval; CCl: Charlson comorbidity index
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Table 3. Estimates of 5-years ACM-free survival, 5-years CSM-free survival and Cox-regression analysis predicting ACM and CSM in 1482 pa-
tients treated with radical (n = 988) or partial cystectomy (n = 494), Surveillance, Epidemiology, and End Results (SEER) Medicare, 1991-2009.

Surgery type

5-years ACM-free survival (95% CI)

5-years CSM-free survival (95% CI)

Partial cystectomy

Radical cystectomy

37.7 % (33.3-42.5)
40.4 % (37.8-44.3)

61.5 % (56.6-66.8)
58.8% (55.7-62.7)

Predictor Univariable analysis predicting ACM Univariable analysis predicting CSM
HR (95% CI) p value HR (95% CI) p value
Partial vs. Radical cystectomy 1.08 (0.95-1.22) 0.3 0.89 (0.74-1.07) 0.2
Predictors Multivariable analysis predicting ACM Multivariable analysis predicting CSM
HR (95% CI) p value HR (95% Cl) p value

Surgery type

Radical cystectomy 1.00 (Ref.) - 1.00 (Ref.) -

Partial cystectomy 1.01 (0.88-1.15) 0.9 0.83 (0.69-1) 0.057
Age, years 1.04 (1.03-1.05) < 0.001 1.03 (1.01-1.05) < 0.001
CClI

0 1.00 (Ref.) 1.00 (Ref.)

1 1.18 (0.98-1.43) 0.08 1.04 (0.79-1.36) 0.8

2 1.3 (1.09-1.54) 0.003 1.19 (0.94-1.51) 0.1

>3 1.66 (1.42-1.96) < 0.001 1.53 (1.23-1.91) < 0.001
Gender

Male 1.00 (Ref.) 1.00 (Ref.)

Female 0.91 (0.79-1.05) 0.2 1.02 (0.83-1.24) 0.9
Race

White 1.00 (Ref.) 1.00 (Ref.)

Black 1.09 (0.81-1.47) 0.6 1.2 (0.8-1.8) 0.4

Other 0.9 (0.66-1.23) 0.5 0.7 (0.43-1.14) 0.2
Marital status

Married 1.00 (Ref.) --- 1.00 (Ref.) -

Unmarried 1.14 (1-1.31) 0.06 1.08 (0.89-1.3) 0.5
Socioeconomic status

High 1.00 (Ref.) --- 1.00 (Ref.) ---

Low 0.95 (0.83-1.08) 0.4 0.94 (0.78-1.12) 0.5
Residency status

Urban 1.00 (Ref.) 1.00 (Ref.) ---

Rural 1.11 (0.88-1.39) 0.4 1.04 (0.75-1.45) 0.8
Tumor stage

T2 1.00 (Ref.) - 1.00 (Ref.)

T3 1.5 (1.32-1.72) < 0.001 2.01 (1.67-2.42) < 0.001
Nodal stage

NO 1.00 (Ref.) 1.00 (Ref.)

N+ 1.54 (1.17-2.02) 0.002 1.46 (1.03-2.07) 0.03

Nx 1.36 (1.19-1.55) < 0.001 1.46 (1.21-1.76) < 0.001
Tumor grade

Low 1.00 (Ref.) 1.00 (Ref.)

High 1.07 (0.85-1.34) 0.6 1.05 (0.74-1.48) 0.8
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Table 3 (continuned).

Surgery type 5-years ACM-free survival (95% CI)

5-years CSM-free survival (95% CI)

Neo-adjuvant chemotherapy

No 1.00 (Ref.) ---

Yes 1.16 (0.89-1.51) 0.3
Neo-adjuvant radiotherapy

No 1.00 (Ref.)

Yes 1.88 (1.27-2.78) 0.001
Adjuvant chemotherapy

No 1.00 (Ref.)

Yes 1(0.83-1.2) 0.9
Adjuvant radiotherapy

No 1.00 (Ref.) -

Yes 0.84 (0.6-1.17) 0.3

1.00 (Ref.)
1.22 (0.85-1.73) 0.3
1.00 (Ref.)
2.19 (1.38-3.47) 0.001
1.00 (Ref.)
1.25 (0.99-1.58) 0.07
1.00 (Ref.)
0.84 (0.55-1.29) 0.4

ACM, all cause mortality; CSM, cancer specific mortality; HR, hazard ratio; ClI

DISCUSSION

Our hypothesis stated that short-term mortality, such as 90-day mor-
tality, might be lower after PC than after RC. Moreover, we postulated
that PC does not compromise long-term oncological control, relative to
RC. To test this hypothesis, we relied on the most contemporary version
of the SEER-Medicare database (19912009), which represents the largest
North American repository of oncological data. Our results confirmed
our hypothesis and showed several important findings.

First, the 3.2% 90-day mortality rate recorded after PC was signif-
icantly lower than the 8.1% mortality rate recorded after RC (OR 0.4,
P =0.001). This finding was confirmed in MVA, where PC exerted a
protective effect on 90-day mortality (OR 0.4, P < 0.001) and repre-
sented the most significant predictor of 90-day mortality, among fifteen
tested variables.

Second, ACM analyses showed a 38% and 40% ACM-free survival
rates at 5-years, respectively after PC and RC (HR 1.1, P=0.3). Lack
of statistically significant difference was confirmed in MVA (HR 1.01;
P=0.9).

Third, CSM analyses showed a 62% and 59% CSM-free survival
rates at 5-years respectively after PC and RC (HR 0.9, P = 0.2). Lack
of statistically significant difference was confirmed in MVA (HR 0.8,P
=0.6).

Finally, lower 90-day mortality after PC vs. RC (OR 0.2, P=0.02),
as well as virtually the same ACM-free and CSM-free survival rates
were recorded when all analyses were repeated within patients with
pT2NO UCUB.

Taken together, these three key results of our study may be sum-
marized as 1) lower 90-day mortality after PC, 2) same ACM-free
survival and 3) same CSM-free survival after either PC or RC. These
points suggest that from a short-term perspective PC represents a less
morbid procedure that results in fewer perioperative deaths. However,
from a long-term perspective, PC does not undermine either ACM-free
or CSM-free survival in our population. In consequence, PC should
be given very strong consideration, when this type of surgery can be
performed according anatomical and UCUB characteristics.

Bladder | 2015 | Vol. 2(2) | e14

, 95% confidence Interval; CCl, Charlson comorbidity index

To the best of our knowledge the current report represents the first
assessment of PC and RC short-term as well as long-term outcomes
within the exact same population. Previous analyses have examined
the same endpoints but in different populations. In consequence, the
present study is the only one that allows the most bias free comparisons
and conclusions.

Previous short-term mortality studies in RC patients are numerous
and identify rates from 2.4 to 8.4% [7-9]. Unfortunately these rates are
oftentimes assessed at different time-points after PC (e.g. 30-day or
90-day mortality) or are limited to hospitalized patients. Additionally,
short-term mortality figures after PC are scarce and can only be found
in one large population-based analysis that is restricted to in-patient
outcomes [12]. In consequence, comparison of short-term mortality
rates is virtually impossible.

The availability of ACM-free or CSM-free long-term survival rates
after PC and RC, which may be validly compared between the two types
of surgery, is also limited. For example, Kassouf et al., Smaldone et
al. and Knoedler et al. relied on single institution case series of 37, 25,
and 86 patients respectively [4-6]. Of those, only Knoedler ez al. used a
matched design with RC patients [4-6]. Finally, Capitanio et al. used a
large-scale (n=7243) population based cohort in non-randomized study
design that directly compared PC to RC [3]. Unfortunately, the SEER
data were not linked to Medicare records. In consequence, adjustment
for baseline comorbidities, which might represent critical confounders,
was not possible. Based on these critical differences, that distinguish the
current study, our findings cannot be validly compared with previous
data. Nonetheless, the current PC utilization rate of 13% is consistent
with previously reported rates of 13% in the SEER registry [3] and of
17% in the NIS [12].

Several hypotheses may be proposed to explain the observed ad-
vantage of PC over RC, relative to short-term mortality and lack of
difference relative to long term mortality. First, the inherent difference
in the extent and type of surgery accounts for the observed difference.
PC is limited to the urinary bladder and lymph nodes. Conversely, RC
requires the use of bowel segment for urinary diversion. Bowel surgery
predisposes to additional and potentially more serious complications
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and longer convalescence [18]. Other PC advantages may consist of
lower infection rates, faster patients mobilization, decreased need for
intensive care unit stay, decreased need for invasive procedure or mon-
itoring such as arterial catheters and naso-gastric tubes. The combined
effects of those differences between PC and RC may result in lower
short-term mortality after PC [12].

Finally, despite our attempt to adjust for a comprehensive panel of
measured baseline differences that distinguish PC and RC candidates,
unmeasured differences might persist, since variables that are recorded
within the SEER-Medicare only can be used to account for potential
selection biases. For example, information about tumor size, tumor
location, and the presence of concomitant CIS was not available, given
the administrative nature of our dataset. Under this light, it is important
to emphasize that not all patients are PC candidates. For example,
patients with cT2NO UCUB may harbour multifocal tumors, CIS, or
tumors in proximity of bladder neck, which represent cases where PC
is clearly not applicable. The exclusion of patients with the above-men-
tioned characteristics, invariably introduces a favourable selection bias
among PC patients. This bias towards more favourable cancers among
PC patients probably persists despite the best statistical effort such as
propensity-score matching and despite the use of sensitivity analyses
(restriction to patients with pT2NO UCUB). Therefore, our study is still
affected by selection biases, just like all other studies that compared
PC or other bladder sparing technique with RC, in a non-randomized
setting [19,20].

Moreover, the lack of information about the anatomical extent of
lymph node dissection as well as the lack of a central pathology review
represents another limitation of our study, since evaluation of lymph
node dissection quality was not applicable.

Finally, the current cohort includes patients over 65 years of age.
This age distribution may be interpreted as a limitation. However, the
current age category (> 65 years) represents the main RC and PC target
population, where perioperative mortality takes its maximal toll [21,22].

CONCLUSIONS

Partial cystectomy is associated with lower short-term mortality
relative to RC. Additionally PC does not seem to compromise long-term
cancer control. Taken together, these observations should encourage
urologist to give larger consideration to PC when such procedure is
possible based on anatomical and UCUB considerations. However,
partial cystectomy should not be considered a primary treatment option
in the vast majority of patients with muscle invasive UCUB.
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