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Abstract

Introduction: Radical cystectomy (RC) is a very complex urologic 
procedure. Despite improvements in practice, technique and pro-
cess of care, it is still associated with significant complications, 
including death, with reported postoperative mortality rates ranging 
from 0.8% to 8%. We examine the quality of surgical care indica-
tors and document the mortality rates at 30, 60 and 90 days after 
RC across Quebec.
Methods: Within the Régie de l’assurance maladie du Québec 
(RAMQ) administrative database (this database provides prospec-
tively collected universal data on all medical services) and the 
Institut de la statistique du Québec (ISQ) database (this provides 
vital status data), we used procedure codes to identify patients 
who underwent RC for bladder cancer in Quebec over 10 years 
(between 2000 and 2009), as well as RC outcomes and dates of 
death. Data obtained were retrospectively analyzed in relation to 
multiple parameters, including patient characteristics and health-
care providers’ volumes. The outcomes analyzed included post-
operative complications and mortality rates at 30, 60 and 90 days. 
Results: A total of 2778 RC were performed in 48 hospitals by 122 
urologists across Quebec. Among them, 851 (30.6%) patients had 
at least one postoperative complication and 350 (12.6%) patients 
had more than one complication. The overall mortality rates at 30, 
60 and 90 days were 2.8%, 5.3% and 7.5%, respectively, with 
significantly elevated 90-day mortality rates in some centres. In the 
multivariate analysis, increased age was associated with increased 
risk of post-RC complications and mortality. For example, patients 
over 75 had more chance of having at least one postoperative 
complication (odds ratio [OR] 1.66, 95% confidence interval [CI]: 
1.31-2.11) and mortality at 90 days (OR 3.28, 95% CI: 2.05-5.26). 
Provider volume effect on outcomes was statistically significant, 
with large hospitals having decreased risk of 30-day mortality (OR 
0.29, 95% CI: 0.12-0.70), 60-day mortality (OR 0.41, 95% CI: 
0.26-0.82) and 90-day mortality (OR 0.52, 95% CI: 0.29-0.93) 
when compared to smaller hospitals. Surgeon volume showed 
weak, but not statistically significant, evidence of reduced odds 
of mortality for the high-volume surgeon. Limitations to our study 

include reliance on administrative data, which lack some relevant 
clinical information (such as patient functional status and tumour 
pathological characteristics) to perform risk adjustment analysis.
Conclusion: Our study demonstrates that postoperative outcomes 
after RC in Quebec varies based on several parameters. In addi-
tion, 30-day postoperative mortality after RC in Quebec appears 
acceptable. However, 90-day postoperative mortality rates remain 
significantly elevated in some centres, particularly in the elderly. 
This requires further research.

Introduction 

Urinary bladder cancer (BC) is common in North America 
and is the second most frequent genitourinary tract tumour 
in terms of incidence and mortality.1,2

Radical cystectomy (RC) and urinary diversion are the 
gold standard treatments for muscle-invasive urinary BC, as 
well as for some non-muscle invasive disease. These treat-
ments are also the most extensive urologic surgical pro-
cedures. Despite improvements in practice, technique and 
process of care, RC is still associated with significant com-
plications, including death, with wide variability in reported 
postoperative morbidity and mortality rates ranging from 
19% to 64%3,4 and 0.8% to 8.3%, respectively.5,6

Quality of care delivered patients undergoing RC is a 
subject that has drawn much attention during recent years 
and many attempts have been made to identify and validate 
the processes of care to improve outcomes.7 During the last 
3 decades, many studies have examined the association 
between postoperative outcomes and volume of services 
provided by healthcare facilities.8 Recently, with the avail-
ability of population-based large databases allowing the 
study of RC outcomes,9-12 many studies (but not all) have 
suggested that lower morbidity and mortality rates are asso-
ciated with higher hospital and surgeon volume.

The aim of our study was to examine the quality of sur-
gical care delivered to urinary BC patients undergoing RC 
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in Quebec during 2000 and 2009, by assessing the related 
indicators and measuring postoperative mortality rates at 
30, 60 and 90 days.

Methods 

We conducted a retrospective cohort study using data 
of patients who underwent RC for urinary BC in Quebec 
between 2000 and 2009. The cohort was built by linking 
two administrative databases: the Régie de l’assurance mala-
die du Québec (RAMQ), and the Fichier des événements 
démographiques de l’Institut de la statistique du Québec 
(ISQ). The RAMQ is the government body that administers 
the province’s health matters. All healthcare services are 
recorded in the RAMQ administrative databases, which 
are comprised by a set of claims files. The RAMQ data-
base medical claim file provides information on medical 
services dispensed to all Quebec residents. This database 
provides data on physician-based diagnoses (International 
Classification of Diseases, ninth revision, ICD-9), relevant 
therapeutic procedures and its calendar date, characteristics 
of the patient, healthcare providers, and the costs involved. 
RAMQ does not collect information on disease stage, grade, 
patient functional status or comorbidities. The ISQ admin-
isters the Fichier des événements démographiques that pro-
vides demographic data on all births and deaths in Quebec. 

The linkage between RAMQ and ISQ data is possible 
using a patient’s anonymous identifier (generated from the 
Numéro d’assurance maladie [NAM], a unique identifier 
for all legal residents of Quebec). The use of the data was 
approved by the Comission de l’acces a l’information (CAI) 
of Quebec, the provincial agency that grants authorization 
for the use of linked administrative databases.

To be included in the study, patients must have under-
gone a RC for urinary BC, and also have medical servic-
es data available for the 2-year period preceding the RC. 

Patients were selected from January 1, 2000 until September 
30, 2009. The index date is the date at which each patient 
entered the cohort (calendar date of the RC). Exclusion crite-
ria were: patients under 35 years old and patients whose RC 
was preceded by neoadjuvant treatments. We determined 
the following 2 outcomes as quality of surgery indicators: (1) 
the presence of postoperative complications from admission 
to 90 days following RC (urinary tract complications, gastro-
intestinal (GI) tract complications and wound complications) 
and (2) postoperative mortality rates at 30, 60 and 90 days. 
Standardized provincial procedure act codes were used to 
identify these complications within the RAMQ database.

Potential predictors for quality of surgery after RC were 
divided into two groups of variables (Table 1). 

Descriptive statistics were used to summarize the char-
acteristics of the study population, observed outcomes and 
predictors. The relationship between each quality of sur-
gery indicator and its potential predictors was analyzed with 
graphical and Kruskall-Wallis test. Predictors for postopera-
tive complications were analyzed separately for the group, 
and also for the individual complications. Multivariate 
unconditional logistic regression models were used to gen-
erate odds ratio (OR) along with 95% confidence intervals 
(95% CI). This modelling allows us to adjust for correlations 
within each unit of observation (each patient) so we can 
account for the fact that each patient could have had more 
than one complication at different times. All analyses were 
two-sided, with p ≤ 0.05 being considered significant. SAS 
9.3 (SAS Institute Inc., Cary, NC) was used to conduct the 
calculations.

Results 

The preliminary cohort included 2988 patients who under-
went RC in Quebec from January 1, 2000 to September 
30, 2009. Our final cohort included 2778 patients, after 

Table 1. Potential predictors for quality of surgery after radical cystectomy divided into 2 groups of variables

Group 1: Variables related to the patient Age: 4 categories (<60; between 60-69; between 70-75; >75) 
Gender: dichotomous

Group 2: Variables related to the healthcare 
system (hospital and surgeon volume)*

Hospitals with urology residency training program: dichotomous (academic and non-
academic)

Hospital annual RC caseload: 3 categories (hospitals performing <10 RC/year; 
between 10-25 RC/year; >25 RC/year) according to average number of RC performed 
per year over the study period with minimum of 1 RC/year, maximum of 41.4 RC/
year and median of 12.6 RC/year

Hospital number of beds: 3 categories (small hospitals with up to 200 beds; medium 
hospitals with 200-500 beds; large hospitals with more than 500 beds) with a mean 
of 421 beds, median of 405 beds (SD: 190)

Surgeons’ annual RC caseload: dichotomous (surgeons who perform less than 5 RC/ 
year and surgeons who perform 5 and more than 5 RC/year) according to average 
number of RC performed per year over whole study period with minimum of 1 RC/
year, maximum of 15 RC/year and median of 2.5 RC/year

*Predictors related to the healthcare system were measured before the index date. RC: radical cystectomy; SD: standard deviation. 
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excluding 210 patients (7% of the original study population) 
who had neoadjuvant chemotherapy treatment (neoadjuvant 
treatment was identified anytime between the date of the 
patient’s first transurethral resection of the bladder tumour 
and the date of the RC).

We noted the baseline characteristics of the study popu-
lation and the measured outcomes (Table 2). Males formed 

75.4% (n = 2095) of the cohort, 29.6% (n = 823) of patients 
were between 60 and 69 at the time of the RC, followed 
by patients over 75 who formed 26.7% (n = 744). Overall 
during the study period, 30.6% (n = 851) had at least one 
postoperative complication, while 12.5% (n = 350) had 
more than one complication. The vast majority of compli-
cations were related to the urinary tract; 17.8% (n = 497) 
had at least 1 postoperative urinary tract complication at 
any time after RC (with 10.9% of patients n = 305] having 
obstructive uropathy). Within 90 days of the RC, 10.7% 
(n = 298) had urinary tract complications; 5.4% of patients 
(n = 150) required percutaneous nephrostomy tube inser-
tion, 5% (n = 141) had percutaneous collection drainage 
for urinomas and 0.25% (n = 7) had total nephrectomy. 
Wound complications ranked second, where in the first 90 
days following RC, 5.5% of patients (n = 155) needed sur-
gical intervention to deal with these complications (mainly 
wound dehiscence). Of all the patients, 4.6% (n = 128) had 
GI tract complications in the first 90 days that needed surgi-
cal interventions in the form of exploratory laparotomies, 
revision of anastamoses or bowel exteriorization surgeries 
(iliostomies and colostomies). 

The highest number of RCs cases were performed in 2005 
(n = 299), while the highest rate of complications (35.6%) 
occurred in 2006 and declined afterwards with a statistically 
significant trend (p = 0.031) (Fig. 1). Of note, the reason for 
the lower number of RCs in 2009 is due to the fact that only 
9 months of data were available. 

The postoperative mortality rates at 30, 60 and 90 days 
were 2.8%, 5.3% and 7.5%, respectively; the highest mortal-

Table 2. Baseline characteristics of the study population and the 
measured outcomes

Frequency Percent

Gender
Male 2095 75.41%

Female 683 24.59%

Age 60.44

<60 years 638 22.97%

Between 60-69 years 823 29.63%

Between 70-75 years 573 20.63%

>75 years 744 26.78%

Postoperative complications 

At least 1 complication  851 30.63%

More than 1 
complication

350 12.59%

Urinary tract 
complications

497 17.89%

Wound complications 155 5.58%

GI tract complications 128 4.61%

Mortality at 30 days 78 2.81%

Mortality at 60 days 146 5.26%

Mortality at 90 days 207 7.45%
GI: gastrointestinal.

Fig. 1. Rate of radical cystectomy (RC) and postoperative complications over the whole study period.  
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ity rate was in the 80 age group, where  mortality rates were 
5.8%, 9.8% and 13% at 30, 60 and 90 days, respectively 
(Table 3). In addition, there was significant variation in the 
90-day postoperative mortality rates across Quebec when 
sorted by hospitals (Fig. 2). Also the 30-day mortality rates 
varied significantly when compared to the previous decade 
(Fig. 3).

Descriptive statistics for the quality of surgery predictors 
are shown in Table 4. All patients had their RCs performed 
in 48 hospital facilities by 122 urologists across Quebec. Of 
these hospital facilities, 7 (hospitals with residency training 
programs) performed 42.3% (n = 1175) of the cases, while 
the remaining 41 non-academic hospitals (hospitals without 
residents) performed 57.7% (n = 1603) of the cases. 

Table 3. Mortality rates by age groups at 30, 60 and 90 days

Age groups
Frequency 

of RC

Mortality 
30 days 

frequency

Mortality 
30 days %

Mortality 
60 days 

frequency

Mortality 
60 days %

Mortality 
90 days 

frequency

Mortality 
90 days %

1 From 35 to 39 years 25 1 4% 1 4% 1 4%

2 From 40 to 44 years 48 0 0% 0 0% 0 0%

3 From 45 to 49 years 110 0 0% 1 0.9% 4 3.63%

4 From 50 to 54 years 166 3 1.80% 4 2.4% 8 4.81%

5 From 55 to 59 years 289 4 1.38% 6 2.07% 11 3.8%

6 From 60 to 64 years 367 4 1.08% 9 2.45% 15 4.08%

7 From 65 to 69 years 456 9 1.97% 18 3.94% 29 6.35%

8 From 70 to 74 years 573 26 4.53% 42 7.32% 56 9.77%

9 From 75 to 79 years 469 15 3.19% 38 8.1% 47 10.02%

10 More than 80 years 275 16 5.81% 27 9.81% 36 13.09%

Overall 2778 78 2.81% 146 5.25% 207 7.45%

Fig. 2. Rate of radical cystectomy (RC) and mortality rates at 90 days sorted by hospitals.
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For the hospital annual RC caseload, 23.1% (n = 642) of 
cases had their RC done in hospitals with more than 25 RC/
year (2 hospitals), 34.3% (n = 953) of cases had their RC 
done in hospitals with caseload between 10-25 RC/year (7 
hospitals) and 42.6% (n = 1183) of cases had their RC done 
in hospitals with less than 10 RC/year (39 hospitals). 

For the hospital number of beds variable, small hospi-
tals with less than 200 beds (16 hospitals) performed 6.7% 
(n = 186) of cases, medium hospitals with 200-500 beds 
(25 hospitals) performed 25.3% (n = 702) of cases and large 
hospitals with more than 500 beds (7 hospitals) performed 
68% (n = 1890) of cases.

Regarding surgeons’ annual RC caseload, 30.8% (n = 856) 
of patients were operated on by surgeons who perform 5 
and more RC/year (11 surgeons), while 69.2% (n = 1922) 
of patients were operated on by surgeons who perform less 
than 5 RC/year (111 surgeons).

Results from the multivariate analysis for the possible rela-
tion between the observed main outcomes and their poten-
tial predictors are shown in Table 5. As expected, when 
compared to younger patients (<60), all older patients (other 
age groups) had a greater chance of having at least one 
postoperative complication (range: 34%-66%), as well as 
increased risk of mortality at 30, 60 and 90 days. This was 
especially the case for patients over 75 with at least one 
postoperative complication (OR 1.66, 95% CI: 1.31-2.11), 
GI tract complications (OR 1.76, 95% CI: 1.03-3.01), wound 
complications (OR 2.34, 95% CI: 1.36-4.04), mortality at 
30 days (OR 3.61, 95% CI: 1.63-7.97), mortality at 60 days 
(OR 5.12, 95% CI: 2.72-9.66) and mortality at 90 days (OR 
3.28, 95% CI: 2.05-5.26).

For the hospital volume as a predictor of RC outcomes, 
our results showed that patients who had their RC in large 
hospitals had a decreased risk of 30-day mortality (OR 0.29, 

Table 4. Baseline characteristics of the quality of RC surgery 
predictors (variables)

Frequency of 
RC performed

Percent

Type of hospital 
Academic (n=7) 1175 42.3%

Community (n=41) 1603 57.7%

Hospital annual RC caseload 
Less than 10 RC/year (n=39) 1197 42.6%

Between 10–25 RC/year (n=7) 953 34.3%

More than 25 RC/year (n=2) 642 23.1%

Hospitals number of beds
Small hospitals (<200 beds) (n=16) 186 6.7%

Medium hospitals (200–500 beds) 
(n=25)

702 25.3%

Large hospitals (>500 beds) (n=7) 1890 68%

Surgeon annual RC caseload 
<5 RC/year (n=111) 1922 69.2%

≥5 RC/year (n=11) 856 30.8%
RC: radical cystectomy.

Fig. 3. Rate of radical cystectomy (RC) and 30-day mortality rates sorted by hospitals in the last 2 decades.
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95% CI: 0.12-0.70), 60-day mortality (OR 0.41, 95% CI: 
0.26-0.82) and 90-day mortality (OR 0.52, 95% CI: 0.29-
0.93) when compared to having their RC at smaller hospitals. 
Academic institutions had better outcomes only in what con-
cerned postoperative wound complications (OR 0.52, 95% 
CI; 0.29-0.93). When compared to low annual RC caseload 
facilities, hospitals with medium and high annual RC case-
load did not show statistically significant better outcomes. 
The relationship between surgeon volume and outcomes 
showed a weak trend of reduced odds of postoperative mor-
tality at all measured periods (especially mortality at 30 days 
by 25%) for the high volume surgeon (p = 0.34). 

The 5-year overall survival was 45%, the mean overall 
survival was 4.7 years (1740 days), and the mortality rate 
was 49% (Fig. 4).

Discussion 

We present the experience with RC for urinary BC in 
Quebec. To our knowledge this is the first study on post-
operative complications and mortality after RC for urinary 
BC for patients in Quebec and provides an opportunity to 
compare results with other geographic regions in North 
America and the world.   

One of the major limitations of our study is the lack of 
standardized postoperative complication reporting and the 

reliance on administrative billing claims for measuring com-
plications. As such, our definitions of complications were 
restricted to complications that led to billable procedures; 
therefore, we attempted to follow the methodology described 
by Martin and colleauges, which includes 10 established 
basic reporting criteria for reporting complications.13

Our reported overall complication rate of 30.6% includes 
complications that occurred early as well as late. The 90-day 
(Clavien grade III-IV) complications rate (20.9%) is com-
parable to those reported from individual centres, which 
ranged from 10.3% to 19.7% for the same grade complica-
tions.4,14,15,17

Reporting mortality rates using administrative data, as 
opposed to morbidity measures, is much more reliable. 
Moreover, it is our opinion that measuring 90-day mortality 
is more relevant than 30-day mortality since improvements 
in postoperative care may postpone surgery-related deaths 
beyond 30 days.16 Supporting this point, Shabsigh and 
colleagues found that 45% of RC-related deaths occurred 
between 30 and 90 days and would not have been reported 
in the traditional 30-day time period.4

Our mortality rates at 30, 60 and 90 days were 2.8%, 
5.3% and 7.5%, respectively; these rates are considered 
high when compared with recent literature and reports from 
around the world.4,17,18 In addition, when one compares 
these rates with a Canadian cohort from academic centres, 

Fig. 4. Cohort overall survival.
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Yafi and colleagues reported rates of 1.3%, 2.6% and 3.2% 
at 30, 60 and 90 days, respectively.19 In general, the litera-
ture contains mainly reports from highly specialized, uni-
versity affiliated, tertiary or academic centres and therefore 
it may not be appropriate to compare province-wide results 
with such centres of excellence. Fortunately, the postopera-
tive mortality rates reported in this study are lower at all 
time points as compared to our previous study of the period 
(1998-2000), where the rates were 3.2%, 5.7% and 7.8% 
at 30, 60 and 90 days, respectively.20 More importantly, 
our 90-day mortality rates varied widely between hospitals 
across Quebec, with some hospitals reporting very high mor-
tality rates. Such observations support the recommendation 
of regionalization of surgical cancer care to centres with 
better outcomes.

The multivariable analysis did not show an independent 
relationship between most factors and outcome, except for 
a protective effect of large hospital size for mortality at 30, 
60 and 90 days and a protective effect of academic centres 
with respect to postoperative wound complications. It is 
quite possible that the above-mentioned limitations in our 
dataset precluded identifying an association between vol-
ume and outcome. Nevertheless, the relationship between 
provider volume and outcome in the literature seems to 
indicate that better outcomes are observed by higher volume 
providers.10-13,21-23

Recently, health policy recommendations (publicly fund-
ed24-26 or private-based27) have been proposed to adopt the 
idea of centralization or regionalization of urologic-oncolo-
gy care, based on several studies.26,28-30 On the other hand, 
several investigators reported methodological defects in 
studies supporting higher volume effect after highlighting the 
limitations of the measures used to assess the volume-out-
come relationship.8,31 Also, some investigators showed that 
enhanced methodology could weaken previously reported 
results and affect final conclusions.32 

Our study contains several significant limitations includ-
ing the reliance on administrative data, which lack some 
clinical information resulting in the inability to perform risk 
adjustment based on oncologic risk factors (e.g., tumour 
stage and grade), patient functional status (e.g., comorbid 
diseases), type of urinary diversion (which can affect post-
operative morbidity), as well as the inability to measure 
disease-specific survival. Nevertheless, it is quite surprising 
that most hospitals and surgeons in Quebec are unaware of 
their RC complication and mortality rates. It is important to 
use this administrative data to inform hospitals and surgeons 
of their postoperative complications, mortality, and overall 
survival rates; this knowledge can result in some improve-
ments in outcomes.

Conclusion 

Our study demonstrates that postoperative outcomes after 
RC in Quebec vary based on several parameters. Although 
30-day postoperative mortality after RC in Quebec appears 
acceptable, 90-day postoperative mortality rates remain 
significantly elevated, particularly at some centres, which 
requires attention. Healthcare authorities should monitor 
such data regularly and report results to individual hospitals 
and surgeons to promote transparency and improve quality.
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