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Wir benötigen zukunftsweisende Behandlungs- und 

Diagnostikverfahren, um den Anforderungen einer

alternden Gesellschaft gerecht zu werden. 

Bild: Ebbing J. Expo Dubai 2020 (2021)

«Wie wir uns unsere Zukunft heute vorstellen, ist der Schlüssel, 

um ein besseres Morgen zu erschaffen.»

«Unsere Zukunft wird eine erfolgreiche Interaktion 

von Mensch und Maschine sein»
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Rai, B.P., et al. Robotic versus open radical cystectomy for bladder cancer in adults. Cochrane Database Syst Rev, 2019. 4: Cd011903
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Rai, B.P., et al. Robotic versus open radical cystectomy for bladder cancer in adults. Cochrane Database Syst Rev, 2019. 4: Cd011903

N=541

Alle mit extracorporaler

(offener) Harnableitung
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Rai, B.P., et al. Robotic versus open radical cystectomy for bladder cancer in adults. Cochrane Database Syst Rev, 2019. 4: Cd011903



Wintjes JA, EUROPEAN UROLOGY 79 (2021) 82–104 
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Epidemiology
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• Worldwide, bladder cancer is the 11th most commonly diagnosed cancer 

and the 7th most commonly diagnosed one in men 1

• Muscle-invasion in bladder cancer needs radical therapy

to enable long-term survival superficial muscle-invasive

75% 25%

• Incidence and mortality Switzerland

1 J. Ferlay, Eur J Cancer,2013.49:1374.
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Risk and benefits of RARC in elderly patients

• Median Age in untreated arm: 

79y

• 90d mortality for surgery: 

around 3%

A. Martini, BJU Int. 2020 Feb; 125(2):270-275

86%

48%

Median FU 14.4y



Anatomy
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• Male

• Bladder

• Sperm duct

• Distl. ureters

• Seminale vesicles

• Prostate

• Regional LNs



Anatomy
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• Female

• Uterus

• Bladder

• Dist. Ureters

• Adjacent

vent. vagina

• Urethra

• Regional LNs



Anatomy
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• PLND 1

1 G. Simone, Int J Urol, 2013. 20: 390.



Urinary diversion
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• Radical cystectomy and urinary diversion are the two steps of one operation.

• Most complications are diversion related.

Ileal conduit Orthotopic ileal neobladder

15-20 cm 60 cm



Urinary diversion
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• RARC can be performed with ECUD and with ICUD.

• In expert hands ICUD seems to be a main reason for reduction of peri-

operative complications in RARC

1 Justin W. Collins, Eur Urol 2013 Oct;64(4):654-63.

• Advantages of ICUD 1

• Protection of bowel

• Reducing hyothermia and loss of fluids through dehydration

• Less bleeding

• No need for extensive ureteral dissection



RARC - trends
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Zamboni S., BJU Int 2019; 124: 656–664 

Cystectomy USB 2021: 15% offen, 85% DaVinci



RARC – trends IRCC (intern. robotic cystectomy consortium)
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A.A. Hussein, J Urol, 2018. 199: 1302. 



RARC – High Grade Complications
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A.A. Hussein, J Urol, 2018. 199: 1302. 

• 2017: IRCC database (29 centres, n=2432, 30 days): ICUD 13%, ECUD 10% (p=0.02)

• 2020: Cleveland (USA, n=948, 90 days): ICUD 10%, ECUD 18%, ORC 21% (p=0.002)

• 2021: BladderBase (Sweden, n=3169, 90 days): ICUD 17% vs. ORC 24% (p<0.001)

• 2021: RACE (Netherlands, n=348, 365 days): ICUD 23% vs. ORC 20% (p=0.05)



RARC – Transfusion Rate 
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• 2017: IRCC database (29 centers, n=2432): ICUD 5%, ECUD 13% (p<0.001)

• 2020: Cleveland (USA, n=948): ICUD 17%, ECUD 24%, ORC 39% (p<0.001)

• 2021: BladderBase (Sweden, n=3169): ICUD 8%, ECUD 38% (p<0.001)

• 2021: RACE (Netherlands, n=348): ICUD 9%, ORC 14 % (p<0.001)



IROC Study
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16.6% 22%

Blood transfusion:

• Intraoperative
2.6% iRARC
6.5% ORC

• Postoperative 
7% iRARC
12% ORC

• After discharge
0% iRARC
2% ORC

J.W.F. Catto, JAMA. 2022;327(21):2092-2103  



IROC – Primary Endpoint
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Distribution of Days Alive and Out of the Hospital Within 90 Days of Surgery According 
to Group

• Median length of stay 7 (IQR, 6-10) days for iRARC and 8 (IQR, 6-14) days for ORC

• Readmission 21.8% for iRARC and 32.2% for ORC (readmission time comparable)

• Death within 90 days occurred in 

• 2 participants (1.2%) in iROC group (1 cardiorespiratory failure and 1 cancer progression) 

• 4 participants (2.6%) in the ORC group (2 intra-abdominal sepsis/laparotomy/organ failure, 

1 pulmonary embolus, and 1 cancer progression)

J.W.F. Catto, JAMA. 2022;327(21):2092-2103  



IROC – Quality of Life
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General health-related quality of life Cancer-specific health-related quality of life

Significantly worse in ORC at 5 weeks Significantly worse in ORC at 5 and 12 weeks

J.W.F. Catto, JAMA. 2022;327(21):2092-2103  



IROC – Stength and Physical Activity
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• The difference was similar to having chronic obstructive pulmonary disease or 
an increase in age from 60 years to 85 years

J.W.F. Catto, JAMA. 2022;327(21):2092-2103  



BladderBase (Sweden)
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ORC RARC

ORC RARC

ORC RARC



RARC with ICUD
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• Menon et al. first described RARC with ECUD in 2003 1

2 Justin W. Collins, Eur Urol 2013 Oct;64(4):654-63.

• The Karolinska Institute is a pioneer center in RARC with ICUD

2

1 M. Menon, 2003, BJU Int. 92: 232.



Karolinska technique 1
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• Patient position and port placement

Assistant

ports 1 2 3

StaplingAirSeal

24-30°

1 Justin W. Collins, Eur Urol 2013 Oct;64(4):654-63.



Patient selection 1
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• (Relative) contraindications for RARC

• Decreased pulmonary compliance

• History of previous extensive abdominal surgery

• BMI > 30

• Bulky disease

1 Justin W. Collins, Eur Urol 2013 Oct;64(4):654-63.

• Crucial to optimising outcomes

• Patient age > 80 years



Patient Age 
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A. Mortezavi, BJU Int. 201 May; 127(5)::585-595

- 2.5 days in RARC

K. Faraj, Urol Oncol. 2019 June; 37(6):354.e1-354.e8



Enhanced recovery after surgery (ERAS) protocol 1
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• Consensus view about ERAS in RARC patients was etablished by the EAU 

ERUS Scientific Working Group in 2016 1

1 Justin W. Collins, Eur Urol, 2016. 70: 649.



RARC with ICUD – surgical steps
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• In April 2017 conversion from ORC to RARC with ICUD at USB

• Adoption of Karolinska surgical technique of RARC with ICUD

• Preparation period

• Teaching of robotic team and medical staff

• Teaching of stoma nurses and ward nurses

• Incorporation of an ERAS protocol according to EAU ERUS 

Scientific Working Group consensus view

Video



Learning Curve
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137

75

88 198



Conclusion for RARC
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• RARC with ICUD shoes lower rates of major complications compared to ORC 

or ECUD (including cardiovascular events) when perfomed in expert hands

• Switching from ORC to RARC with ICUD is a demanding process with a 

reasonable learning curve

• Safe and time efficient when performed with an experienced robotic

team

• Implementation of ERAS protocol is recommended

• This might lead to better OS
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