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Open vs Robotic Radical Cystectomy: what’s the evidence?

Presenter:	Justin	Collins

Potential of minimally invasive surgery

• Less bleeding
• Less postoperative pain
• Shorter hospital stay
• Quicker return to normal life
• Less external and internal scarring
• Better cosmetic outcome

? Equivocal or better surgical outcomes

Open	
Cystectomy

Robotic	
cystectomy

Important	outcome	measures	of	Radical	Cystectomy

•Oncological
•Functional
•Complications
•Learning	curve
•Cost

Indications	for	Robotic-assisted	Radical	Cystectomy

• Same	guidelines	and	indications	as	open	surgery
• Complete	bilateral	pelvic	lymph	node	dissection
• Minimize	positive	margin	risk
• Extracorporeal	Urinary	diversion	usually	done	through	small	(7	-
10cm)	midline	incision.	Neobladder	to	urethra	anastomosis	done	
robotically.

• Intracorporeal Urinary	diversion	done	with	totally	laparoscopic	
approach
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, laparo-
scopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) are
increasingly performed.
Objective: To report on a systematic literature review and cumulative analysis of
pathologic, oncologic, and functional outcomes of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. A cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers, 87 of which reported on patho-
logic, oncologic, or functional outcomes. Most series were retrospective and had small
case numbers, short follow-up, and potential patient selection bias. The lymph node yield
during lymph node dissection was 19 (range: 3–55), with half of the series following an
extended template (yield range: 11–55). The lymph node–positive rate was 22%. The
performance of lymphadenectomy was correlated with surgeon and institutional vol-
ume. Cumulative analyses showed no significant difference in lymph node yield between
RARC and ORC. Positive surgical margin (PSM) rates were 5.6% (1–1.5% in pT2 disease and
0–25% in pT3 and higher disease). PSM rates did not appear to decrease with sequential
case numbers. Cumulative analyses showed no significant difference in rates of surgical
margins between RARC and ORC or RARC and LRC. Neoadjuvant chemotherapy use
ranged from 0% to 31%, with adjuvant chemotherapy used in 4–29% of patients. Only six
series reported a mean follow-up of >36 mo. Three-year disease-free survival (DFS),
cancer-specific survival (CSS), and overall survival (OS) rates were 67–76%, 68–83%, and
61–80%, respectively. The 5-yr DFS, CSS, and OS rates were 53–74%, 66–80%, and 39–66%,
respectively. Similar to ORC, disease of higher pathologic stage or evidence of lymph
node involvement was associated with worse survival. Very limited data were available
with respect to functional outcomes. The 12-mo continence rates with continent diver-
sion were 83–100% in men for daytime continence and 66–76% for nighttime continence.
In one series, potency was recovered in 63% of patients who were evaluable at 12 mo.
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, laparo-
scopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) are
increasingly performed.
Objective: To report on a systematic literature review and cumulative analysis of
pathologic, oncologic, and functional outcomes of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. A cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers, 87 of which reported on patho-
logic, oncologic, or functional outcomes. Most series were retrospective and had small
case numbers, short follow-up, and potential patient selection bias. The lymph node yield
during lymph node dissection was 19 (range: 3–55), with half of the series following an
extended template (yield range: 11–55). The lymph node–positive rate was 22%. The
performance of lymphadenectomy was correlated with surgeon and institutional vol-
ume. Cumulative analyses showed no significant difference in lymph node yield between
RARC and ORC. Positive surgical margin (PSM) rates were 5.6% (1–1.5% in pT2 disease and
0–25% in pT3 and higher disease). PSM rates did not appear to decrease with sequential
case numbers. Cumulative analyses showed no significant difference in rates of surgical
margins between RARC and ORC or RARC and LRC. Neoadjuvant chemotherapy use
ranged from 0% to 31%, with adjuvant chemotherapy used in 4–29% of patients. Only six
series reported a mean follow-up of >36 mo. Three-year disease-free survival (DFS),
cancer-specific survival (CSS), and overall survival (OS) rates were 67–76%, 68–83%, and
61–80%, respectively. The 5-yr DFS, CSS, and OS rates were 53–74%, 66–80%, and 39–66%,
respectively. Similar to ORC, disease of higher pathologic stage or evidence of lymph
node involvement was associated with worse survival. Very limited data were available
with respect to functional outcomes. The 12-mo continence rates with continent diver-
sion were 83–100% in men for daytime continence and 66–76% for nighttime continence.
In one series, potency was recovered in 63% of patients who were evaluable at 12 mo.
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Abstract

Background: The technique of robot-assisted radical cystectomy (RARC) has evolved
significantly since its inception >10 yr ago. Several high-volume centers have reported
standardized techniques with refinements and subsequent outcomes.
Objective: To review all existing literature on RARC and urinary diversion techniques
and summarize key points that may affect oncologic, surgical, and functional outcomes.
Design, setting, and participants: The Pasadena Consensus Panel on RARC and urinary
reconstruction convened May 3–4, 2014, to review the existing peer-reviewed literature
and create recommendations for best practice. The panel consisted of experts in open
radical cystectomy and RARC. No commercial support was received.
Surgical procedure: The consensus panel extensively reviewed the surgical technique of
RARC in men and women, extended pelvic lymph node dissection, extracorporeal
urinary diversion, and intracorporeal urinary diversion. Critical aspects of the technique
are described.
Outcome measurements and statistical analysis: Preoperative, operative, and postop-
erative parameters from the largest and most contemporary RARC series, stratified by
urinary diversion technique, are presented.
Results and limitations: Preoperative, operative, and postoperative measures of RARC
technique adhere closely to the standards established in open surgery.
Conclusions: Refinement of techniques for RARC and urinary diversion over the past
10 yr has made it safe, reproducible, and oncologically sound.
Patient summary: We summarize the critical aspects of surgical techniques reviewed at
the Pasadena international consensus meeting on RARC and urinary reconstruction.
Preoperative, operative, and postoperative measures of RARC technique adhere closely
to the standards established in open surgery.
# 2014 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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Abstract

Background: The technique of robot-assisted radical cystectomy (RARC) has evolved
significantly since its inception >10 yr ago. Several high-volume centers have reported
standardized techniques with refinements and subsequent outcomes.
Objective: To review all existing literature on RARC and urinary diversion techniques
and summarize key points that may affect oncologic, surgical, and functional outcomes.
Design, setting, and participants: The Pasadena Consensus Panel on RARC and urinary
reconstruction convened May 3–4, 2014, to review the existing peer-reviewed literature
and create recommendations for best practice. The panel consisted of experts in open
radical cystectomy and RARC. No commercial support was received.
Surgical procedure: The consensus panel extensively reviewed the surgical technique of
RARC in men and women, extended pelvic lymph node dissection, extracorporeal
urinary diversion, and intracorporeal urinary diversion. Critical aspects of the technique
are described.
Outcome measurements and statistical analysis: Preoperative, operative, and postop-
erative parameters from the largest and most contemporary RARC series, stratified by
urinary diversion technique, are presented.
Results and limitations: Preoperative, operative, and postoperative measures of RARC
technique adhere closely to the standards established in open surgery.
Conclusions: Refinement of techniques for RARC and urinary diversion over the past
10 yr has made it safe, reproducible, and oncologically sound.
Patient summary: We summarize the critical aspects of surgical techniques reviewed at
the Pasadena international consensus meeting on RARC and urinary reconstruction.
Preoperative, operative, and postoperative measures of RARC technique adhere closely
to the standards established in open surgery.
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Abstract

Context: Robot-assisted surgery is increasingly used for radical cystectomy (RC) and
urinary reconstruction. Sufficient data have accumulated to allow evidence-based
consensus on key issues such as perioperative management, comparative effectiveness
on surgical complications, and oncologic short- to midterm outcomes.
Objective: A 2-d conference of experts on RC and urinary reconstruction was organized
in Pasadena, California, and the City of Hope Cancer Center in Duarte, California, to
systematically review existing peer-reviewed literature on robot-assisted RC (RARC),
extended lymphadenectomy, and urinary reconstruction. No commercial support was
obtained for the conference.
Evidence acquisition: A systematic review of the literature was performed in agreement
with the PRISMA statement.
Evidence synthesis: Systematic literature reviews and individual presentations were
discussed, and consensus on all key issues was obtained. Most operative, intermediate-
term oncologic, functional, and complication outcomes are similar between open RC
(ORC) and RARC. RARC consistently results in less blood loss and a reduced need for
transfusion during surgery. RARC generally requires longer operative time than ORC,
particularly with intracorporeal reconstruction. Robotic assistance provides ergonomic
value for surgeons. Surgeon experience and institutional volume strongly predict
favorable outcomes for either open or robotic techniques.
Conclusions: RARC appears to be similar to ORC in terms of operative, pathologic,
intermediate-term oncologic, complication, and most functional outcomes. RARC consis-
tently results in less blood loss and a reduced need for transfusion during surgery. RARC
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Abstract

Context: Robot-assisted surgery is increasingly used for radical cystectomy (RC) and
urinary reconstruction. Sufficient data have accumulated to allow evidence-based
consensus on key issues such as perioperative management, comparative effectiveness
on surgical complications, and oncologic short- to midterm outcomes.
Objective: A 2-d conference of experts on RC and urinary reconstruction was organized
in Pasadena, California, and the City of Hope Cancer Center in Duarte, California, to
systematically review existing peer-reviewed literature on robot-assisted RC (RARC),
extended lymphadenectomy, and urinary reconstruction. No commercial support was
obtained for the conference.
Evidence acquisition: A systematic review of the literature was performed in agreement
with the PRISMA statement.
Evidence synthesis: Systematic literature reviews and individual presentations were
discussed, and consensus on all key issues was obtained. Most operative, intermediate-
term oncologic, functional, and complication outcomes are similar between open RC
(ORC) and RARC. RARC consistently results in less blood loss and a reduced need for
transfusion during surgery. RARC generally requires longer operative time than ORC,
particularly with intracorporeal reconstruction. Robotic assistance provides ergonomic
value for surgeons. Surgeon experience and institutional volume strongly predict
favorable outcomes for either open or robotic techniques.
Conclusions: RARC appears to be similar to ORC in terms of operative, pathologic,
intermediate-term oncologic, complication, and most functional outcomes. RARC consis-
tently results in less blood loss and a reduced need for transfusion during surgery. RARC
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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* Corresponding author. Department of Surgery, Oncology, and Gastroenterology – Urology Clinic,
University of Padua, Via Giustiniani 2, 35100 Padua, Italy. Tel. +39 049 8211250;
Fax: +39 049 8218757.
E-mail addresses: giacomonovara@gmail.com, giacomo.novara@unipd.it (G. Novara).

EURURO-5995; No. of Pages 26

Please cite this article in press as: Novara G, et al. Systematic Review and Cumulative Analysis of Perioperative Outcomes and
Complications After Robot-assisted Radical Cystectomy. Eur Urol (2015), http://dx.doi.org/10.1016/j.eururo.2014.12.007

http://dx.doi.org/10.1016/j.eururo.2014.12.007
0302-2838/# 2014 European Association of Urology. Published by Elsevier B.V. All rights reserved.

Platinum Priority – Review – Bladder Cancer
Editorial by XXX on pp. x–y of this issue

Systematic Review and Cumulative Analysis of Perioperative
Outcomes and Complications After Robot-assisted Radical
Cystectomy

Giacomo Novara a,*, James W.F. Catto b, Timothy Wilson c, Magnus Annerstedt d, Kevin Chan c,
Declan G. Murphy e, Alexander Motttrie f, James O. Peabody g, Eila C. Skinner h,
Peter N. Wiklund i, Khurshid A. Guru j,y, Bertram Yuh c,y

a Department of Surgery, Oncology, and Gastroenterology – Urology Clinic, University of Padua, Italy; b Academic Urology Unit, University of Sheffield,

Sheffield, UK; c City of Hope National Cancer Center Duarte, CA, USA; d Department of Urology, Herlev University Hospital, Denmark; e Division of Cancer

Surgery, Peter MacCallum Cancer Centre, St. Andrews Place, East Melbourne, Victoria, Australia; f Department of Urology, Onze-Lieve-Vrouw Hospital, Aalst,

Belgium; g Vattikuti Urology Institute, Henry Ford Health System, Detroit, MI, USA; h Department of Urology, Stanford University, Stanford, CA, USA;
i Karolinska University Hospital, Urology, Stockholm, Sweden; j Department of Urology, Roswell Park Cancer Institute, Buffalo, NY, USA

E U R O P E A N U R O L O G Y X X X ( 2 0 1 4 ) X X X – X X X

ava i lable at www.sc iencedirect .com

journa l homepage: www.europea nurology.com

Article info

Article history:
Accepted December 3, 2014

Keywords:
Radical cystectomy
Robotics
Robotic radical cystectomy
Laparoscopic radical cystectomy

Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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* Corresponding author. Department of Surgery, Oncology, and Gastroenterology – Urology Clinic,
University of Padua, Via Giustiniani 2, 35100 Padua, Italy. Tel. +39 049 8211250;
Fax: +39 049 8218757.
E-mail addresses: giacomonovara@gmail.com, giacomo.novara@unipd.it (G. Novara).

EURURO-5995; No. of Pages 26

Please cite this article in press as: Novara G, et al. Systematic Review and Cumulative Analysis of Perioperative Outcomes and
Complications After Robot-assisted Radical Cystectomy. Eur Urol (2015), http://dx.doi.org/10.1016/j.eururo.2014.12.007

http://dx.doi.org/10.1016/j.eururo.2014.12.007
0302-2838/# 2014 European Association of Urology. Published by Elsevier B.V. All rights reserved.



2

Platinum Priority – Review – Bladder Cancer
Editorial by XXX on pp. x–y of this issue

Systematic Review and Cumulative Analysis of Perioperative
Outcomes and Complications After Robot-assisted Radical
Cystectomy

Giacomo Novara a,*, James W.F. Catto b, Timothy Wilson c, Magnus Annerstedt d, Kevin Chan c,
Declan G. Murphy e, Alexander Motttrie f, James O. Peabody g, Eila C. Skinner h,
Peter N. Wiklund i, Khurshid A. Guru j,y, Bertram Yuh c,y

a Department of Surgery, Oncology, and Gastroenterology – Urology Clinic, University of Padua, Italy; b Academic Urology Unit, University of Sheffield,

Sheffield, UK; c City of Hope National Cancer Center Duarte, CA, USA; d Department of Urology, Herlev University Hospital, Denmark; e Division of Cancer

Surgery, Peter MacCallum Cancer Centre, St. Andrews Place, East Melbourne, Victoria, Australia; f Department of Urology, Onze-Lieve-Vrouw Hospital, Aalst,

Belgium; g Vattikuti Urology Institute, Henry Ford Health System, Detroit, MI, USA; h Department of Urology, Stanford University, Stanford, CA, USA;
i Karolinska University Hospital, Urology, Stockholm, Sweden; j Department of Urology, Roswell Park Cancer Institute, Buffalo, NY, USA

E U R O P E A N U R O L O G Y X X X ( 2 0 1 4 ) X X X – X X X

ava i lable at www.sc iencedirect .com

journa l homepage: www.europea nurology.com

Article info

Article history:
Accepted December 3, 2014

Keywords:
Radical cystectomy
Robotics
Robotic radical cystectomy
Laparoscopic radical cystectomy

Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, lapa-
roscopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) have
gained popularity.
Objective: To report a systematic literature review and cumulative analysis of periop-
erative outcomes and complications of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. Cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers. According to the different
diversion type, overall mean operative time ranged from 360 to 420 min. Similarly,
mean blood loss ranged from 260 to 480 ml. Mean in-hospital stay was about 9 d for all
diversion types, with consistently high readmission rates. In series reporting on RARC
with either extracorporeal or intracorporeal conduit diversion, overall 90-d complica-
tion rates were 59% (high-grade complication: 15%). In series reporting RARC with
intracorporeal continent diversion, the overall 30-d complication rate was 45.7% (high-
grade complication: 28%). Reported mortality rates were !3% for all diversion types.
Comparing RARC and ORC, cumulative analyses demonstrated shorter operative time for
ORC, whereas blood loss and in-hospital stay were better with RARC (all p values
<0.003). Moreover, 90-d complication rates of any-grade and 90-d grade 3 complication
rates were lower for RARC (all p values <0.04), whereas high-grade complication and
mortality rates were similar.
Conclusions: RARC can be performed safely with acceptable perioperative outcome,
although complications are common. Cumulative analyses demonstrated that operative
time was shorter with ORC, whereas RARC may provide some advantages in terms of
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A). 30d and B). Grade 3 complications

Early	recurrences	following	Radical	Cystectomy
• Often	occurs	early
• Average	presentation	10-15	months	after	RC
• 80%	within	the	first	2	years
• Poor	prognostic	indicator
• Hypothesised potential	negative	effects	of	RARC

Pneumoperitoneum
Insufflation
Inadequate	Lymph	Node	dissection
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Abstract

Context: Although open radical cystectomy (ORC) is still the standard approach, laparo-
scopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) are
increasingly performed.
Objective: To report on a systematic literature review and cumulative analysis of
pathologic, oncologic, and functional outcomes of RARC in comparison with ORC and LRC.
Evidence acquisition: Medline, Scopus, and Web of Science databases were searched
using a free-text protocol including the terms robot-assisted radical cystectomy or da Vinci
radical cystectomy or robot* radical cystectomy. RARC case series and studies comparing
RARC with either ORC or LRC were collected. A cumulative analysis was conducted.
Evidence synthesis: The searches retrieved 105 papers, 87 of which reported on patho-
logic, oncologic, or functional outcomes. Most series were retrospective and had small
case numbers, short follow-up, and potential patient selection bias. The lymph node yield
during lymph node dissection was 19 (range: 3–55), with half of the series following an
extended template (yield range: 11–55). The lymph node–positive rate was 22%. The
performance of lymphadenectomy was correlated with surgeon and institutional vol-
ume. Cumulative analyses showed no significant difference in lymph node yield between
RARC and ORC. Positive surgical margin (PSM) rates were 5.6% (1–1.5% in pT2 disease and
0–25% in pT3 and higher disease). PSM rates did not appear to decrease with sequential
case numbers. Cumulative analyses showed no significant difference in rates of surgical
margins between RARC and ORC or RARC and LRC. Neoadjuvant chemotherapy use
ranged from 0% to 31%, with adjuvant chemotherapy used in 4–29% of patients. Only six
series reported a mean follow-up of >36 mo. Three-year disease-free survival (DFS),
cancer-specific survival (CSS), and overall survival (OS) rates were 67–76%, 68–83%, and
61–80%, respectively. The 5-yr DFS, CSS, and OS rates were 53–74%, 66–80%, and 39–66%,
respectively. Similar to ORC, disease of higher pathologic stage or evidence of lymph
node involvement was associated with worse survival. Very limited data were available
with respect to functional outcomes. The 12-mo continence rates with continent diver-
sion were 83–100% in men for daytime continence and 66–76% for nighttime continence.
In one series, potency was recovered in 63% of patients who were evaluable at 12 mo.
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Node count

Figure	1:	Kaplan-Meier	plots	of	RFS	depending	on	pT	stage	and	pN	stage Variable Overall Urinary	diversion	type
Ileal	Conduit Neobladder

Any	recurrence,	n	(%) 173	(24.1) 133	(27.8) 40	(17.0)
Local	recurrence,	n	(%)

Cystectomy	bed
Distal	ureteric

Urethral
Pelvic	LN

72	(10.0)
22	(3.1)
3	(0.4)
3	(0.4)
48	(6.7)

56	(11.7)
19	(4.0)
2	(0.4)
2	(0.4)
36	(7.5)

16	(6.8)
3	(1.3)
1	(0.4)
1	(0.4)
12	(5.1)

Distant	recurrences,	n	(%)
Lung
Liver
Bone
Brain

Adrenal
Bowel

Pancreas
Extrapelvic LN

Peritoneal	carcinomatosis
Port	site

Skin
Muscle

Secondary	urothelial	carcinoma,	n	(%)

Upper	urinary	tract

118	(16.5)
39	(5.4)
35	(4.9)
41	(5.7)
6	(0.8)
4	(0.6)
2	(0.3)
1	(0.1)
44	(6.1)
5	(0.7)
2	(0.3)
1	(0.1)
1	(0.1)

2	(0.3)

89	(18.6)
31	(6.5)
24	(5.0)
30	(6.3)
5	(1.0)
3	(0.6)
2	(0.4)
1	(0.2)
35	(7.3)
4	(0.8)
1	(0.2)
0	(0.0)
0	(0.0)

1	(0.2)

29	(12.3)
8	(3.4)
11	(4.7)
11	(4.7)
1	(0.4)
1	(0.4)
0	(0.0)
0	(0.0)
9	(3.8)
1	(0.4)
1	(0.4)
1	(0.4)
1	(0.4)

1	(0.4)
Presenting	with	local	and	distant	
recurrences,	n	(%) 31	(4.3) 25	(5.2) 6	(2.6)

Table	2:	Distribution	of	recurrence	locations	in	first	24	months
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NAC administration in RARC patients: Upstaging and downstaging of 
pathological stage and association with oncological outcomes 

Variable No. No	change	to	
staging

Upstaged	
(any	pT	stage)

Upstaged	to	
pT4	disease

Downstaged	
(any	pT	stage)

Downstage
d	to	pT0

P	value

All	patients	(%)
Missing	=	11

706 210	(29.75) 230	(32.58) 55	(7.79) 266	(37.68) 134	(18.98)

Patients	receiving	
NAC	(%)
Missing	=	28

174 40	(22.99) 33	(18.97) 7	(4.02) 101	(58.05) 62	(35.63) <0.0001

Patients	not	
receiving	NAC	(%)
Missing	=	28

515 163	(31.65) 193	(37.48) 47	(9.13) 159	(30.87) 58	(13.21) <0.0001

PSM	rate	(%)
Missing	=	0

34 8	(23.53) 25		(73.53) 13	(38.24) 1	(2.94) 0	(0) <0.0001

Negative	surgical	
margin	rate	(%)
Missing	=	11

672 202	(30.06) 205	(30.51) 42	(6.25) 265	(39.43) 134	(19.94) <0.0001

PSM = positive surgical margin NAC = neoadjuvant chemotherapy

Scientific	working	group
Tan	et	al.	PLOS	One	2016

Meta-analysis	of	open	vs	robotic	cystectomy

• Small	sample	size	(40-118	patients/	study)
• Single	centre
• Feasibility	studies	OR	Closed	before	planned	recruitment	
• Learning	curve	effect		
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National cystectomy register Sweden 

64%	<360mins 61%	<	360mins

Oncological	conclusions
• RARC	results	in	comparable	PSM	rates	and	EPLND	counts
• The	evidence	to	support	an	association	between	RARC	and	unusual	
recurrence	patterns	is	poor

• Early	recurrences	following	RARC	are	associated	with	pathological	
non-organ	confined	TCC,	positive	lymph	nodes	and	PSM’s

• Early	recurrence	rates	and	patterns	following	totally	intracorporeal	
RARC	are	similar	to	published	open	radical	cystectomy	series

• Increasing	NAC	administration	rates	would	likely	further	improve	
oncological	outcomes
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Better	outcomes	for	RARC	compared	to	ORC

• Equivocal oncological outcomes- Collins et al Eur Urol. 2015, Tan et al. Urol Onc 2016 

• Shorter length of stay- Collins et al SJUI 2015, Tan et al. BJUI 2017; Tan et al. Eur Urol Focus 2016

• Lower complication rate- Tan et al. BJUI 2017; Tan et al. Eur Urol Focus 2016

Better 
tolerated by 
unfit patients 

• Better tolerated by physiologically unfit patients- Lamb et al. Urol Onc 2016 

• Better tolerated by preoperative anaemic patients- Tan et al. J Endourol 2017 

• Potentiates the effect of enhanced recovery- Tan et al. BJUI 2017

Tan et al. BJUI 2016, Ketrapal et al. Curr Urol Reports 2017                                                                         

Enhanced recovery- Collins et al Eur Urol. 2016, Tan et al. BJUI 2017, Tan et al. Urologia 2017

Surgical technique-

Sources	of	emerging	evidence

• RACE	study	is	a	comparative	effectiveness	study		

(Netherlands).	

• iROC (UK)	

A	phase	III	multicentre	randomised	controlled	trial	to	
compare	the	efficacy	of	Robotically	Assisted	Radical	
Cystectomy	(RARC)	and	intracorporeal	urinary	diversion	
with	Open	Radical	Cystectomy	(ORC)	in	patients	with	
bladder	cancer.

Chief	Investigator:	Professor	James	Catto
Co-Investigator:	Professor	John	Kelly
Coordinating	Centre:	Surgical	&	Interventional	Trials	Unit	(SITU),	

The	need	for	iROC.

• ORC	is	considered	standard	of	care	for	definitive	
treatment	of	bladder	cancer.

• eRARC	and	ORC	have	been	compared	in	previous	RCTs.

• iRARC	has	never	been	compared	with	either	eRARC	or	
ORC	under	trial	setting.

• On	the	basis	of	current	evidence,	NHS	England	
concluded	there	was	‘no	evidence	of	sufficient	quality	
on	which	to	support	robotic	cystectomy’

Study	Objectives
Primary	Objective:
• To	compare	the	number	of	days	alive	and	out	of	
hospital	within	90	days	from	surgery	in	patients	
undergoing	iRARC	and	ORC.	

Secondary	Objective:
• To	assess	recovery	and	complications	in	patients	
undergoing	iRARC	and	ORC.	

UCL - Surgical & Interventional Trials Unit (SITU)

Fitness	Tracker
• To	be	worn	by	patient	7	days	at	a	time	at:

• Before	cystectomy	(Baseline)
• Post-operative	day	5
• 5	weeks	appointment
• 3	months	appointment
• 6	months	appointment
• 1	year	appointment

• Patients	to	post	tracker	back	to	UCL	using	pre-stamped	addressed	
envelopes
- If	patient	still	in	hospital	at	day	12	post-operatively,	collect	from	patient	and	
post.

*Please	advise	subjects	not	to	cut	straps*
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Conclusions

• RARC	appears	at	least	equivalent	to	ORC	oncological	and	complication	
outcomes

• RARC	improves	patient	recovery	time
• RCTs	are	awaited	to	confirm	(or	refute)	current	evidence
• Digital	(robotic)	surgery	will	likely	aid	learning	curves	and	improve	patient	
outcomes

Table	of	Assessments
Screening/Baseline

Admission	/	Surgery
(Visit	1)

Follow-Up

Visit
Baseline

(-16	weeks	to	day	0)
Cystectomy
(Day	0)

Post-operative
days	4-7

Visit	2
(5	± 1	weeks)

Visit	3
(12± 2	weeks)

Visit	4
(26	±4	weeks)

Visit	5
(52	± 4	weeks)

Informed	Consent	&	Randomisation x

Demographic	data,	Medical	History,	Medications x

Physical	examination,	Vital	Signs x

Fitness	for	surgery	assessment x
12-Lead	ECG	&	CPET	testing x
Haematology	&	Biochemistry x x x x x
Urinalysis x
Translational	research	blood	sample x x x x x x
Urine	collection	for	translational	research x x
Clavien-Dindo	assessment x x
Adverse	Events x x x x x x
Analgesia	Use x
Tumour	Sample x
Paraffin	embedded	tissue x
Outpatient follow-up x x x x
EQ-5D-5L x x x x x
WHODAS 2.0 x x x x x
EORTC	QLQ-C30	&	QLQ-BLM30 x x x x x
30	Second	Chair-to-stand	test x x x x x x
Quantified	activity	levels	(Fitness	Tracker) x x x x x x


