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Quality in Surgical Oncology: Invasive Bladder Cancer
• Disease-specific surgical indicators

Adherence to guidelines
Lymph node counts
Margins of resection
Functional outcomes
Recurrence rates
Disease-specific survival

• General surgical oncology indicators
Access – wait-times
Complications, re-hospitalization, transfusion
Post-operative mortality
Cost 5
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 6- Survival analyses: Kaplan-Meier plot of overall survival by delay 4.

P< 0.001

1- High: more than 12 weeks

Santos, Aprikian; BJU Int 2015
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 2- Impact of an indirect referral before the 1st urologist visit

 HR= 1.55 

(95% CI: 1.14-2.11)

 Women who had more 
than 5 FP or 
gynecologist visits 
before being referred 
to an urologist, had a 
55% increased chance 
of mortality after RC. 

Santos, Aprikian; Current Oncol, 2015



Wait Times-
Diagnosis to Cystectomy

Siemens R et al
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TIMELINE (median days)

29 OCT 2018
GU STEERING COMMITTEE

DIAGNOSIS

(TURBT)
SURGEON

REFERRAL

FIRST SURGEON

VISIT

MED-ONC

REFERRAL NAC START

SURGERY

MED-ONC

VISIT

22 days

(RCN, n=17)

34 days

(external, n=61)

11 days (n=108)

14-d target: 72% 19 days (n=49)

9 days (n=51)

14-d target: 76%

15 days (n=43)

10-d target: 29%

Delays often prior to first 

consultation



Postoperative Mortality, Outcomes & Hospital-Surgeon 
Volume
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year Frequency Percent

2005 323 10.81

2006 311 10.41

2004 309 10.34

2008 309 10.34

2001 304 10.17

2007 302 10.11

2000 288 9.64

2002 287 9.61

2003 279 9.34

2009 276 9.24

 3- Hospital facility and year of RC

N = 2988
N = 51 
hospitals

N = 122 
surgeons



Post-Operative Mortality in Quebec



90-day Mortality ~5-9%

Siemens et al



90-Day post-operative mortality after radical 
cystectomy for bladder cancer in Quebec - 2015
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Univarié Multivarié1

Année du CR (2010-2014) 0.74 (0.57-0.95) 0.76 (0.58-0.99)

Âge (par incrément de 5 ans) 1.33 (1.24-1.43) 1.33 (1.24-1.43)

Sexe (femme) 1.21 (0.93-1.58) 1.15 (0.87-1.51)

Région de residence au moment du CR 

(référence: régions avec des villes de >400000 habitants)

- Régions avec des villes de 100000-250000 habitants 0.92 (0.72-1.17) 0.78 (0.54-1.13)

- Régions rurales (plus grande ville de la région <100000 habitants) 0.80 (0.47-1.37) 0.68 (0.27-1.71)

Région de l'hôpital où CR a été conduit

(référence: régions avec des villes de >400000 habitants)

- Régions avec des villes de 100000-250000 habitants 1.21 (0.95-1.54) 1.25 (0.82-1.90)

- Régions rurales (plus grande ville de la région <100000 habitants) 1.03 (0.33-3.23) 1.59 (0.32-7.91)

Distance entre la résidence et l’hôpital (par incrément de 50km) 0.99 (0.95-1.04) 1.05 (0.97-1.13)

Le type d’hôpital (hôpitaux universitaires) 0.74 (0.58-0.94) 0.99 (0.66-1.48)

La taille de l’hôpital (référence: <250 lits)

- 250-499 lits 0.78 (0.51-1.20) 0.78 (0.49-1.25)

- ≥500 lits 0.80 (0.52-1.23) 0.75 (0.46-1.22)

CR volume de l’hôpital, par année active (par incrément de 5 / an) 0.96 (0.92-1.00) 1.06 (0.97-1.16)

CR volume du chirurgien, par année active (par incrément de 5 / an) 0.84 (0.75-0.94) 0.74 (0.59-0.91)

Temps entre la dernière cystoscopie / TUR-B et CR (par incrément de 30 

jours)
0.96 (0.89-1.03) 0.95 (0.87-1.04)

Rapport de hasards (Hazard ratio)



http://muhc.ca/
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 The number of 
hospitalized days in 
the year after radical 
cystectomy for bladder 
cancer is lower in:
◦ younger patients
◦ men
◦ patients treated in 

centers with high 
annual radical 
cystectomy volumes

Patients (n) 3975

Median age group (inter-quartile range (IQR)) 65-69 (60-79)

Sex (male) 2995 (75.3%)

Hospital size

- 0-99 beds (small) 17 (0.4%)

- 100-249 beds (medium) 651 (16.4%)

- 250+ beds (large) 3307 (83.2%)

Median distance in km to hospital (IQR) 18.2 (7.2-62.1)

- # patients >100 km to hospital 814 (20.5%)

Median time (days) to discharge after surgery 13 (9-22)
Median number of hospitalized days

- within 1 month after RC 15 (11-23)

- within 3 months after RC 16 (11-29)

- within 1 year after RC 21 (13-38)

Median number of cystectomies/year (IQR) 280 (267-303)

- 2000-2009 274 (263-287)

- 2009-2013 309 (303-315)

Median hospitals’ annual RC load (range) 5.5 (2-47)

Median surgeons’ annual RC load (range) 3.4 (1-23)

Baseline 
characteristics

Wissing et al, 
J Surg Oncol 2019



Medical Costs Associated with Radical 
Cystectomy in Quebec
• Cost estimates

• N = 2759

• Average cost = $18989   (range: $16005 – $25684)

Health-care services utilization and costs associated with radical cystectomy for bladder cancer: a descriptive population-based study in the 
province of Quebec, Canada.
Santos F1, Dragomir A2, Zakaria AS3, Kassouf W4, Aprikian A.  BMC Health Services Research, 2015



Taux de survie à cinq 
ans

2000-2009 2010-2014

La survie spécifique du 
cancer de la vessie

55.5%
(53.4%-57.4%)

61.3%
(58.3%-64.2%)

La survie globale 42.7% 
(40.7%-44.6%)

50.9%
(48.0%-53.8%)



Effect of High-Volume Hospital on Overall Survival (p < 0.05)

HR= 0.87
(0.78-0.97)

• Red curve: 3rd and 4th quartile of hospital volume distribution (> 15)

• Blue curve: 1st and 2nd quartile of hospital volume distribution (< 10)

Santos, Aprikian, World J Urol 2016



Effect of High-Volume Hospital and Surgeon on Overall Survival

HR= 0.80
(0.70-0.91)
P < 0.05

• Red curve: 3rd and 4th quartile of H-S volume distribution  (> 7) 

• Blue curve: 1st and 2nd quartile of H-S volume distribution (< 2)

Santos, Aprikian, World J Urol 2016



 High annual RC volume hospitals and surgeons have a positive effect 
on OS after RC for BC in the province of Quebec.

ONTARIO QUEBEC

HOSPITAL LOAD ACROSS 

QUARTILES

2.1, 4.5, 10.4 and 26.1 5, 9.6, 17. 5 and 36

SURGEON LOAD ACROSS 

QUARTILES

0.96, 2, 4.4 and 11.5 1, 2, 3.4 and 9

5-YEARS OVERALL SURVIVAL 35% 46%

http://muhc.ca/
http://muhc.ca/


Siemens, Urology, 2014





Overall survival stratified by surgeon
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90-day mortality rate

90-day mortality rate (%)
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Perioperative outcomes

Variable Pre-centralization Post-centralization P value

90-day mortality – no.(%) 33 (6.4) 2 (1.5) 0.02

90-day transfusion – no. (%) 237 (59) 7 (5) <0.01

Legend: Multivariable analysis showed an independent association 
between treatment in post-centralization era and decreased 90-day 
mortality (OR 0.23, 95% CI 0.06 to 0.99, P=0.049). 

A. Fairey et al



Freedom from mortality stratified by era

Time from surgery (months)

2-year freedom from mortality rate:

Pre-centralization era: 62%

Post-centralization era: 84%

Log rank P=0.0007
Multivariable HR 0.40, 95% CI 0.24 to 0.68, P<0.0001



GUIDELINES

• Few recommendations in Guidelines

• EAU

• Higher surgeon and hospital volume decrease morbidity and 
mortality (LOE 3)

• Surgical outcomes associated with provider volume (LOE 2)
• No delay of wait time to cystectomy > 3 months (Grade B)

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiLyYPf-IfjAhXMm-AKHVrUBREQjRx6BAgBEAU&url=https://www.youtube.com/channel/UCuBt1xdv2n7GPawh7lcqDRA&psig=AOvVaw2LSsJiI2l2dJTr7_RsOvU4&ust=1561665837054114
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiLyYPf-IfjAhXMm-AKHVrUBREQjRx6BAgBEAU&url=https://www.youtube.com/channel/UCuBt1xdv2n7GPawh7lcqDRA&psig=AOvVaw2LSsJiI2l2dJTr7_RsOvU4&ust=1561665837054114


CPAC Report on Surgical Oncology – Health Canada

• Pan-Canadian analysis (except Quebec), 2002-2012

• Esophageal, pancreatic, liver, lung, ovarian cancer surgery

• Higher volumes correlated with less post-op mortality and length of 
stay

• For every 10-case increase in volume leads to a 10-20% decrease in 
post-op mortality

• Recommend > 10-50 procedures per year per surgeon

• Prevent deaths

Finley et al CPAC 2015



Surgical Oncology Re-Organization
• Cancer Care Ontario – designated centres for thoracic surgery, hepatobiliary 

surgery

volume based (150 major lung/20 esophagus per year)

• Quebec – Thoracic Surgery (Deslauriers, Mulder et al)

centres of thoracic surgery – Sept 2015

volume based (MUHC, CHUM, CHUQ, CHUS, Sacre Coeur)



Experience with Centralization in Bladder 
Cancer

Centralisation of radical cystectomies for bladder cancer in England, a decade on 
from the 'Improving Outcomes Guidance': the case for super centralisation.

Afshar M et al.  BJU Int 2017

RESULTS: 

In all, 15 292 RCs were identified. 
Improvement in 30-day mortality from 2.7% to 1.5% (P = 0.024). 
Better 1-year mortality (21.5% vs 25.6%; P < 0.001), LoS (14 vs 16 days; P < 
0.001), and re- intervention rates (30.0% vs 33.6%; P < 0.001). 
Each single extra surgery per centre reduced the odds of death at 30 days by 
1.5% (odds ratio [OR] 0.985, 95% confidence interval [CI] 0.977-0.992) and 1% at 
1 year (OR 0.990, 95% CI 0.988-0.993), and significantly reduced rates of re-
intervention.



“Volume” not an adequate indicator

• Access (delays)

• Volume

• Post-operative mortality

• Morbidity 

• Pathology

• Disease-specific mortality

• Overall survival

• Cost

Surgical Scorecard



Bladder Cancer Quality-of-Care
Consensus Meeting

Wes Kassouf, MD.

Chair



2016, 2018



List of Quality Indicators
• Annual surgical volume of radical cystectomy by each surgeon performing this procedure (structure);

• Time from cystoscopy to TURBT (process);

• Time from TURBT to pathology report (process);

• Percent of patients without neoadjuvant chemotherapy who had radical cystectomy within six weeks of last 
TURBT (process);

• For patients with high-risk NMIBC, percent who had intravesical bacillus Calmette-Guerin (BCG) induction 
course with at least one year of maintenance (process);

• For patients with MIBC, percent who received any curative-intent definitive therapy (radical cystectomy or 
radiation-based therapy) (process);

• Percent of patients with adequate lymph node dissection defined as >14 nodes (process);

• Percent of patients with MIBC being referred to medical oncology preoperatively for consideration of 
neoadjuvant chemotherapy (process);

• For patients with MIBC and receiving neoadjuvant chemotherapy, percent who completed a minimum of 
three cycles of cisplatin-based combination therapy (process);

• Percent of metastatic patients offered second-line systemic therapy after receiving first-line chemotherapy 
(process);

• Percent of patients with MIBC on TURBT being referred to radiation oncology preoperatively for 
consideration of radiotherapy (process);

• Percent with positive soft tissue margin at radical cystectomy (outcome); and

• Percent of patients deceased within 90 days post-cystectomy (outcome). Kassouf et al,  CUAJ 2018



Neoadjuvant Chemotherapy in Quebec

N = 4656

Academic hospital, younger age, and surgeon volume 
independently associated with NAC use



NACT Utilization
There is significant systematic variation in 
perioperative CT rates across hospitals in 
routine practice (0-52%) 
The benchmark rates was 36-41%. 

Siemens et al



14 CBCIS Participating centres

Canadian Bladder Cancer Information System



Resident and Faculty Perception on the training of 
radical cystectomy in Canada

• Almost 50% of teaching faculty felt radical cystectomy should not be a level 
A procedure for training

• Almost 35% of graduating residents felt they did not achieve level A 
proficiency to perform radical cystoprostatectomy

• Almost 60% of graduating residents felt they did not achieve level A 
proficiency to perform anterior pelvic exenteration



Fellowship training improves patient outcomes

• 23 large studies

• Meta-analysis

• Mortality rate and complications lower in hospitals training fellows 
and by fellowship trained surgeons

Systematic review with meta-analysis of the impact of surgical 
fellowship training on patient outcomes.

Johnston MJ1, Singh P2, Pucher PH2, Fitzgerald JE3, Aggarwal 
R4, Arora S1, Darzi A2.



Subspecialization

• The urologist plays the key role

• Disease has become more complex to manage
• Variant pathology
• Molecular subtyping
• Neoadjuvant chemotherapy
• Organ preservation

• Surgery is only one part of a complex management scheme 

• Systemic therapy, targeted therapy, immunotherapy:  Opportunity to 
expand our specialty

Molecular Subtypes of Urothelial Bladder Cancer: Results 
from a Meta-cohort Analysis of 2411 Tumors, Eur Urol, 2019



Integration of Care

• All urologists (or a designate) should be integrated into a multiD team at a 
regional centre

• Regional centre should provide “case-manager, nurse navigator-link”
• Rapid access
• Combined clinics
• Self-assessment

• At minimum: every case of MIBC should be discussed at a 
Tumour Board/Multidisciplinary Team
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