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Global «graying» of the population 

• In Switzerland, a sexagenarian now has a 50% chance, if male, 

and 70% if female, of reaching the age of 80 

• In the U.S. 1/7 persons  is > 65 yrs 

• By 2030 70% of cancers would occur in > 65 yrs old people in the 

U.S. 

 40% of total surgical volume are patients > 65 yrs 



• CNS:  

 We loose 50’000 neurons/day 

 Until 80 yrs: 75% of the brain is lost 

 

•  Muscle and connective tissue: 

 Sarcopenia 

 Articular stiffness 

 Increase of fat and fibrosis 

 

• Cardiovascular: 

 Vascular stiffness: Blood pressure and systemic resistance ↑ 

 Stroke volume and cardiac output ↓ 

 Maximal heart rate ↓ 

 

 

 

 

Physiology of the old age 



  Functional reserve is diminished! 
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Physiology of the old age, frailty 

 Decreased resistance to stressors (such as surgery) 

 10% > 65 yrs are frail, nearly 100% > 95 yrs are frail 

 Frailty is more prevalent in women 

 25-56% frail patients undergo surgery 

 

 



Boddaert et al., Anesthesiology. 2014;121(6):1336-1341 

Frequency of main comorbidities in the elderly 

patients 



Cystectomy patient = old comorbid patient 

Bladder cancer: median age of diagnosis 70 yrs 

     1/4 of the patients have > 4 comorbidities 

 

Radical cystectomy and urinary diversion: 

 90d mortality:    up to 15% 

 90d complication rate:   up to 65% (>50% major) 

 30d readmission rate:   up to 36% 

 Discharge to other than home:  up to 50% 

Nayak et al., Urologic Oncology 2016; Shabsigh et al. European Urology 2009 
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Comorbidities and outcome 



Risk stratification tools and comorbidities 

 Scoring system or model to predict mortality or morbidity 

 Described instruments should be easily used in daily practice 

 Most of our procedural outcome predictions are based on past 

performance 

 

• ASA: only preoperative data 

• P-POSSUM: pre- intra and postoperative data 

• Charlson Comorbidity Index: medical risk adapted for surgical risk 

stratification 

 

 



American Society of Anesthesiologists’ 

physical status score 



ASA physical status score and outcome 

 ASA score = strong predictor of postoperative outcomes 

Davenport et al, Annals of Surgery 2006 



ASA physical status score and outcome 

 ASA score = independently predictive of postoperative complications 

and mortality 
Hackett et al., Int J of Surgery 2015 

Odds Ratio  1            2.05         4.99          16.81 63.25 



ASA physical status score and cystectomy 

outcome 

• ASA score has been found to have clinical predictive value for 

perioperative mortality (90d) 

• OR 2.19-3.17 

 

 

 

• The ASA score can be regarded as the best instrument 

Boorjian et al., J Urology 2013; Mayer et al., BJUI 2012;  
Aziz et al., European Urology 2013 



Risk stratification tools and frailty 

 Fatigue: Are you fatigued? 

 Resistance: Do you have difficulty walking up 1 flight of 

steps? 

 Aerobic: Are unable to walk at least 1 block? 

 Illness: Do you have >5 illness? 

 Loss of weight: Have you lost >5% of your weight in the last 

6 months? 

 

Morley et al., J Nutr Health Aging, 2012 



Fried et al., J. of Gerontology, 2001 

Fried-Hopkins Frailty Index 



Fried et al., J. of Gerontology, 2001 

Fried-Hopkins Frailty Index 



Frailty Index and cystectomy 

• Retrospective  study 3388 cystectomy patients 

• 15 variables for  modified FI 

 

 

 

 

 

Lascano et al., Urologic Oncology, 2015 



Frailty is a predictor of surgical outcomes in older 

patients 

Makari et a., J AM Coll Surg, 2010 & Lascano et al., Urologic Oncology, 2015 
 

 Significant increase risk of postoperative complications, LOS, 

and institutionalization 

 Improved predictive power of risk index (ASA) 



Sarcopenia and cystectomy 

Sarcopenia = Severe wasting of skeletal muscle using a skeletal  

  muscle index (SMI) measured on axial CT 

 

 

 



Sarcopenia and cystectomy 

Psutka et al., Cancer, 2014 

Cancer Specific Survival Overall Survival  



Sarcopenia and cystectomy 

Psutka et al., Cancer, 2014 

Cancer Specific Survival Overall Survival  



Sarcopenia and cystectomy 

• Retrospective study 

• Single center 

• 2008-2011 

• 200 patients with bladder cancer 

 

 Sarcopenia in women = predictor for major complications 

 

Smith AB et al., J Urology 2014 
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Preoperative care: Prehabilitation 

1. Optimize nutrition as soon as possible 

• Oral immune-enhancing nutritional supplement > 5 d preop  
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Preoperative care: Prehabilitation 

1. Optimize nutrition as soon as possible 

• Oral immune-enhancing nutritional supplement > 5 d preop  

• Preoperative carbohydrate loading  

• Bring the patient hydrated to the OR 

 

 No enteral bowel preparation  

 Starvation: 6 h for solid food and 2 h for clear drinks 

 Oral hydration until 2 h before surgery 

 



2. Improve physical fitness: exercise training 

• Preoperative aerobic physical activity (session >10min) 

 Cardiovascular function can be improved shortly 

 

• Inspiratory muscle training (breathing against resistance)  

 Reduced pulmonary complications  (atelectasis) 

 

• Encouraging studies in non-cystectomy population  

 

Jack et al., Best Practice & Research Clinical Anaesthesiology, 2011 

Preoperative care: Prehabilitation 

Prehabilitation starts when cystectomy is decided! 



 Enhanced ambulation 

 Protective effect 

→ Reduces postoperative morbidity (cardiopulmonal,   thrombo-

embolic, gastrointestinal, LOS) 

Carli F, RAPM, 2010 

Epidural analgesia: Benefit and outcome 



•Fluid and gastrointestinal function: 

 

 

Intraoperative care: Fluid 



•Fluid and gastrointestinal function: 

 

 

Intraoperative care: Fluid 

Marked submucosal edema: 

Significant impact on functional and structural stability of intestinal 

anastomoses 



Intraoperative care: Fluid 

Wuethrich & Burkhard, Urologic Oncology 2015 



 Weight gain: later return of bowel function, prolonged LOS 
(Lobo et al. ,Lancet 2002; Wuethrich et al. Anesthesiology 2014) 

 Intravenous fluid: maintenance 1-1.5 ml/kg/h  

 «Hang salt by default» is irrational (NaCl 0.9%), use 

«physiologic» balanced solution 

 Appropriate fluid and appropriate volume! 

 

Intraoperative care: Fluid 

Wuethrich & Burkhard, Urologic Oncology 2015 



 



• Prevalence in patients with cancer 30-90% 

• Ethiology multifactorial:  

1. Preoperative:  bone marrow suppression  

2. Intraoperative:  surgical blood loss, dilutional 

3. Postoperative:  poor bone marrow regenerative response,  

   inflammatory response to surgery 

 

Blood transfusion is associated with an increased risk of cancer 

recurrence and mortality. 

 

Blood transfusion is associated with an increased risk of 

postoperative infection. 

 

 
Morgan et al. Urol Oncol 2013; Linder et al., Eur Urol 2013; 
Cata et al., J Blood Transfusion 2016; Liu et al., Can J Urol 2016 

Perioperative Anemia 



Perioperative Anemia 

Patients requiring blood transfusion: 

• Older 

• Female > male 

• More advanced disease (pT ≥3) 

• More comorbidities (ASA ≥3, CCI >3) 

• Preoperative anemia 

Morgan et al. Urol Oncol 2013; Linder et al., Eur Urol 2013 



Treat severe to moderate perioperative anemia: 

 

● Tumor patients tolerate anemia less than general  

   population 

 

● Frail patients are at high risk: Hb < 8 g/dl 

    → Increased risk of cardiac event, pneumonia 

    → 16-fold increase in mortality  

    → Delay in administering erythrocytes is directly related to 

        mortality  

  

 

Musallam et al., Lancet, 2011 and Mackenzie CF et al., Anesthesia-Analgesia, 2010 

Perioperative Anemia 



Wanderer JP, Anesthesiology, October 2014; Almeida et al., Anesthesiology, 2015 
 



Wanderer JP, Anesthesiology, October 2014; Almeida et al., Anesthesiology, 2015 
 

Balance between  

«long term» benefit from a restrictive blood transfusion strategy  

Vs 

«short term» benefit on morbidity of blood transfusion. 
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Risk assessment for postoperative outcome in cystectomy patients 

should be simple and easy accessible: 

 Age 

 Frailty 

 Sarcopenia 

 ASA score 

 Perioperative anemia and blood  transfusion 

Past performance is not always a good indicator of future 

performance! 
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 pT4pN0 (n =   46)  
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Lymph node dissection 

1.) Right external iliac artery 
2.) Right external iliac vein 
3.) Right internal iliac artery 
4.) Right superior vesical artery 

1 

2 

3 

6 

5 4 

7 

8 

5.) Right obturator artery 
6.) Right obturator nerve 
7.) Urinray bladder 
8.) Right medial umbilical ligament 





Limited PLND Extended PLND 

PLND templates 



Incidence of Positive Nodes at Histology 

limited vs extended PLND 

Stage  Template Pts with pos nodes 

        total n pts 

pT2 N0M0 Limited           15/200                   7.5%  

pT2 N0M0 Extended           24/150                 16   %  

pT3 N0M0  Limited           29/136                 21   %  

pT3 N0M0  Extended           59/172                 34   %  

Dhar N., Studer U.E. et al., J. Urol 179: 873-878, 2008 

% 



  

Recurrence free survival of pT2 pN0-2  & pT3 pN0-2  

 

Limited PLND Extended PLND 

Dhar N., Studer U.E. et al., J. Urol 179: 873-878, 2008 
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Years 

N. Bhatta Dhar et al., J. Urol., August 2007 

Recurrence Free Survival for pTany pN+ 
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Limited PLND Extended PLND Super extended PLND 

PLND templates 



Incidence of Positive Nodes at Histology 

extended vs super extended PLND (IMA) 

Stage  Institution 

Template 

Pts with pos nodes 

         total n pts 

pT2 N0M0 Bern 

Extended 

          26/169                 15   %  

pT2 N0M0 USC 

Super 

Extended 

          57/253                 23   %  

pT3 N0M0  Bern 

Extended 

          88/236                 37   %  

pT3 N0M0  USC 

Super 

Extended 

        138/301                 46   %  

% 

Zehnder P et al., J. Urology 2011 
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SUPEREXTENDED PLND: USC EXTENDED PLND: Bern 

Years since surgery Years since surgery 

LN negative pts 
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Limited PLND Extended PLND Super extended PLND 

PLND templates 



Limited PLND Extended PLND Super extended PLND 

Limited versus extended pelvic lymphadenectomy 

in patients with bladder cancer undergoing 

radical cystectomy: Survival results from a 

prospective, randomized trial 

Limited PLND! 

Gschwend J ASCO 2016 

Extended PLND! 



Gschwend J ASCO 2016 



Recurrence free survival 

Gschwend J ASCO 2016 



Complications 

30 day mortality rate 1.9%  (7/373) 

90 day mortality rate 4.0% (15/373) 

Gschwend J ASCO 2016 



Nerve sparing cystectomy 



Steineck G., Bjartell A.,et al, Eur Urol; 67:559-568. 2015 

Design, setting, and participants: More than 100 surgeons in 14 centers 
prospectively collected data ….      , data were available for 3379 men. 

Results and limitations: A strong association was found between the degree of 
bundle preservation and urinary incontinence 1 yr after surgery…... 
For the men in the six groups, ordered according to the degree of preservation, we 
obtained the following relative risks (95% confidence interval [CI]): 1.07 (0.63–1.83), 
1.19 (0.77–1.85), 1.56 (0.99–2.45), 1.78 (1.13–2.81), 2.27 (1.45–3.53), and 2.37 
(1.52–3.69). In the latter group, no preservation of any of the bundles was performed. 
The pattern was similar for preoperatively impotent men and for elderly men…. 

Conclusions: We found that the degree of preservation of the two neurovascular 
bundles during radical prostatectomy predicts the rate of urinary incontinence 1 yr 
after the operation…. 

Degree of  Preservation of the Neurovascular Bundles During 

Radical Prostatectomy  Urinary Continence 1 Year after 

Surgery. 
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62.8% 
Bilateral nerve  
sparing 

 34.9%  
Unilateral nerve  
sparing 

2.3% 
No nerve  
sparing 

p<0.02 

continent incontinent 

n=43 

Continence and attempted nerve sparing 

cystectomy in females  

53,3% 
Unilateral nerve 
sparing 

36.7% 
Bilateral nerve 
sparing 

n=30 

10% 
No nerve 
sparing 

Gross et al., Europ Urol 2015 



Type of diversion: High grade complications 

• cutaneous ureterostomy:  11/138 =    8% 

• ileal conduit:    35/217  = 16% 

• orthotopic neobladder:   19/112  = 14% 

 

 

• Mortality: 1.7% 

De Nunzio et al ., EJSO 2013 



De Nunzio et al ., EJSO 2013 
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De Nunzio et al ., EJSO 2013 
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Cytectomy elderly patients > 75 yrs 

Wuethrich et al ., Urol Oncol 2015 



Cytectomy elderly patients > 75 yrs 

Wuethrich et al ., Urol Oncol 2015 







Conclusions: 

The relation between case volume and mortality after radical 

cystectomy for bladder cancer became evident only after 

adjustment for structural and process of care factors, including 

staffing levels of nurses and junior doctors, in addition to case mix. 
 

  

Outcomes other than mortality, such as functional morbidity and 

disease recurrence may ultimately influence towards centralising 

care. 

BMJ 2010 



1% 

2% 4% 
23% 

BMJ 2016 



BMJ 2016 



Repetition of tasks has been shown to improve mortality and could be 

manifested in surgeons as muscle memory and dexterity.  

 

 

Reduced mortality has been linked to performance of the same 

procedure under varying patient related circumstances, allowing a 

surgeon to transfer relevant knowledge and skills between patients. 

  

 

Furthermore, focusing on a single procedure reduces the cognitive 

demands of switching tasks. 

 

 

These potential mechanisms might result from both greater volume for 

a specific procedure (for example, task repetition) and from less total 

operative volume across all procedures (for example, academic 

research). 



Impact outcome: 

- Mortality 

- Morbidity 

- Oncological outcome 

- Functional outcome 

Patient: 

- Comorbidity:  
 ASA score  

- Age: 
 Frailty  

 Sarcopenia 

Perioperative medicine: 

- Prehabilitation 
 Optimize nutrition, fitness 

- Anesthetic technique 
 Fluid and analgesia 

 Anemia, blood transfusion 

- Rehabilitation 
 ERAS 

Surgery 

- Extent 

- Type of diversion 

- Experience/case load 

Tumor 

- Stage  

- Grade 

- Genetics?? 



Short term outcome (complications / mortality): 

 Age 

 Frailty 

 Sarcopenia 

 ASA score  

 Perioperative anemia and blood  transfusion 

 Surgeon specialisation 

 

Long term outcome (survival / functional): 

 Sarcopenia 

 Perioperative blood  transfusion 

 Type of surgery (PLND, nerve sparing) 

 Surgical volume / specialisation 




