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Bladder Cancer: what is stated

• Bca is the second most common genitourinary malignancy 

• 81,190 estimated new diagnoses for 2018 in the United States alone 

• Radical cystectomy (RC) with PLND: standard treatment for MI- and high risk NMI-BCa

• However, RC is a complex procedure 

• RC population: older and more comorbid  compared to other surgical patients

➔ RC carries a significant perioperative mortality and morbidity (up to 60%, EAU Guidelines)

Moschini et al, J Clin Med 2019





Robotics: what is expected?

• To improve surgical outcomes, to decrease complication rate

• To maintain (at least) oncological outcomes

Compared to ORC



History of RARC

• First RARC publication: 2003 (Menon M, Hemal A, Tewari A, BJUI)

• IRCC (International Radical Cystectomy Consortium) database: 2010

• Pasadena Consensus to define the best practice: 2014

• First RCT comparing RARC and open: 2008

• Meta-analysis of RCTs in 2019: 4

• 10 years oncological analysis: delivered in 2019



Opposite to robotic prostatectomy history …

Jama Surg 2014 

• No EBM evidences supporting robotics for Pca in 2019

BUT

RALP surpassed open in 2008-2009 and continued to increase thereafter

RALP is the first Robotic Procedure worldwide



Parliamo di chirurgia 
robotica: tutto bene con 
qualche ripensamento?

Bladder Cancer



Evidences for Robotic Cystectomy

4 metanalysis of RCTs published in 2019

Cochrane, J Urol, Minerva Urologica, Eur Urol Oncolol, BJUI

Focus on:

➔ Peri-op outcomes

➔Complication rate

➔Oncological outcomes



Blood loss: in favor of RARC 

difference -281 ml 

Consistent results across all metanalaysis



Operative Time: in favor of ORC 

difference 75 min

Consistent results across all metanalaysis



LOS: substantially similar

RARC provides -0,5 day
non statistically significant

RARC provides -0,92 day
(statistically significant) 



Complication rate: similar

Overall

Clavien Dindo >= 3 

Consistent results across all metanalaysis



Positive surgical margin rate: similar

Consistent results across all metanalaysis



Nodal yeld: similar



Robotics: which are the evidences?

• Surgical outcomes

• Oncological outcomes

- Blood loss (.   )

- OT (   )

- LOS (=)

- Complication rate (=)

- PSM (=)



Pattern of recurrences: monitored! 

Retrospective review of 383 consective pts who underwent ORC (120) or RARC (263) [2001-2014]

More extrapelvic lymph node location, more peritoneal carcinomatosis with RARC

2015



- Analisi di 627 pazienti con patologia favorevole (≤pT2)

- Follow up 46 mesi

- 8,7% progressione di malattia nei primi 24 mesi

➔➔➔ 5% Unusual pattern of recurrence

2016

Pattern of recurrences: monitored! 





Aim: to report early recurrence patterns among 717 RARC pts with
intracorporeal urinary diversion at 9 institutions min follow-up of 12 mo

Conclusion: unusual recurrence patterns were not identified in this multi-institutional series and that recurrence 
patterns appear similar to those in open radical cystectomy series.

2017

Pattern of recurrences: experts’ reply



Need for evidences on oncological endpoints (recurrence free survival)

2 RCTs planned to assess RFS/PFS as a primary endpoint➔ RAZOR + BOCHNER  

RCT designed as «non-inferiority trials» ➔ RAZOR

2018



Similar 2-yrs and 5-yrs recurrence free survival

BOCHNER 2018 (accrual 2010-2013, 60 vs 58 pts randomized to RARC or open): 

- 5-yrs risk of recurrence 36% for RARC and 41% for ORC (p=0,4) 
- CSS between RARC and ORC: similar (p = 0.4) 

RAZOR 2018 (accrual: 2011-2014, 176 vs 154 pts randomized to RARC or open)

- 2-year PFS was 72·3% in RARC and 71·6% in open ➔ non-inferiority of robotic cystectomy



Are there questions still open?



1) Is long term oncological safety reproducible?

Rocco B, Sighinolfi MC. Editorial in press, TAU

43% pT3 or greater and positive soft tissue surgical margin in 7% !!! 

High volume surgeons, high volume institutions



2) Are doubt of unusual pattern of recurrence completely ruled out?

Metanalysis Eur Urol Oncol 2019: 

significantly different patterns of recurrence between RARC and ORC (p = 0.04) 

BOCHNER 2018
More local/abdominal sites for RARC (p=0,035)

More distant metastatic site in ORC (p<0.05) 





3) Biology of local recurrence still under investigation

Conclusions: Residual cancer cells detected in approx half of the pelvic washing after (but not before) RARC

…..   Which is the source of residual cancer cells?
Synchronous or preexisting metastases, or iatrogenic dissemination? …..

Reply:
Is local, abdominal, port site metastasis more likely associated with tumor aggressiveness and biology (pT,pN)?

Jancke, Wiklund, Eur Urol 2018

2019



4) Could the type of urinary diversion (extra vs intra) impact on benefits?

- RCTs are based on extracorporeal reconstruction urinary diversion

- Robotic Experts suggest that this may limit the advantage of a minimally invasive 
approach on peri-op outcomes (ileus, mobilization, LOS …)

➔ NO answers yet, but an ongoing RCT 



COSTS





EAU GUIDELINES



Last open question is … are RARC costs justified?

CURRENT EVIDENCES FROM RCTs

- Complication rate: similar

- Oncological outcomes: «non inferior» 

QUESTIONS STILL OPEN

1) Is long term oncological safety reproducible?

2) Are doubt of unusual pattern of recurrence completely ruled out?

3) Biology of recurrence still under investigation

4) Could the type of urinary diversion (extra vs intra) impact on benefits?

5) ORC and in case, RARC and should be performed only in high volume centers

Conclusions



@bernardorocco73



Recurrence free survival: meta-analysis



Recurrence free survival: evidences

RCTs planned to assess RFS/PFS as a primary endpoint➔ RAZOR + Bochner, 2018 
RCT designed as «non-inferiority trials» ➔ RAZOR

2 yrs PFS

RAZOR: 2-year progression-free survival was 72·3% (95% CI 64·3 to 78·8) in the robotic cystectomygroup and 71·6% 
(95% CI 63·6 to 78·2) in the open cystectomy group (difference 0·7%, 95% CI -9·6% to 10·9%; pnon-inferiority=0·001), 
indicating non-inferiority of robotic cystectomy.

2 yrs PFS



Oncological Risk : need for strong evidences



High volume centers
Extracorporeal diversion
Chemotherapy use left to clinical discretion



Review of 5 RCT comprising a total of 541 participants (ORC: 270; RARC 271)



• Transfusion rate: RARC better than open ➔ 193 fewer transfusions/1000 pts 

• Hospital Stay : RARC better than open (slightly shorter hospital stay)

RARC RARC



• Major complications (Clavien 3-5): RARC and open are similar

• Minor complications: RARC and open are similar



• Positive margin rates: RARC and open have similar positive margin rates



Peri-operative 

• f



RARC may result in similar rates of major complications as ORC (risk ratio (RR) 1.06, 95% CI 0.76 to 1.48); 5 trials; low-
certainty evidence
We downgraded the certainty of evidence for study limitations and imprecision



Evidences for Robotic Cystectomy

• Nell’ultimo anno fiorire di metaanalisi su RCT

• J Urol

• Cochrnane + BJUI

• Minerva



Who is performing RARC? Insights into LC

• PASADENA definition: > 30 RARC

• Razor definition: > 10 RARC



Case Presentation (1)

• Married, current job as a Lawyer, IIEF 24

• Absence of concomitant cardiovascular and metabolic disease

• No medications

• Absence of previous abdominal surgery

• BMI 24

F.M.  59 yo male



History of RARC: milestones

• First RARC publication: 2003 (Menon M, Hemal A, Tewari A, BJUI)

• IRCC (International Radical Cystectomy Consortium) database: 2010
• Pasadena Consensus, 2014: to define the best practice
• First RCT comparing RARC and open: 
• First meta-analysis:
• Long term oncological outcomes: 2019
• Cost-effectiveness analysis: yet undefined



F.M.  59 yo male

UROLOGICAL HISTORY

October 2017: 

- He reported a 3 months history of disuria and frequency, treated with solifenacin
without benefit, and one episode of terminal hematuria

- USS: right bladder echogenic intravesical mass

- Urine cytology: atypia on 3/3 samples

- PSA 1,46 ng/ml ; Creatinine 0,9 (GFR 80 ml/min)

- Clinical examination: no abdominal masses, DRE: soft, mildly enlarged prostate  

November 2017: CYSTOSCOPY & TURBT : pT2G3 + CIS

- Bladder: 3 cm exophitic mass of bladder dome + multiple reddish areas

- Pathology: Urothelial cell carcinoma T2G3

Multiple biopsies: multifocal CIS (cold cup prostatic urethral biopsy: positive) 

Case Presentation (1)



Clinical Case - staging

Chest Xray: normal

Abdominal CT scan:
normal upper urinary tract, no lymphadenopathies, no visible residual mass in the bladder

Case Presentation (1)



Patient refuses neoadjuvant chemotherapy

Highly motivated for neobladder reconstruction

(may refuse surgery if an attempt to perform an internal continent diversion is not considered)

Extremely keen to maintain erectile function

(baseline IIEF = 24)

No preference for surgical technique (open or robotic)

Setting: Academic Center equipped with DaVinci Xi

Case Presentation (1)



Which approach?

Open or Robotic? 



What really happened in this case…

Patient underwent robotic LND  + radical cystectomy 

Frozen section of:
1)Terminal ureters: no tumour

2) wedge of membranous urethra
+ prostatic apex: no tumour

Extracorporeal neobladder (Y shaped) + ureteral-neobladder anastomosis on lateral 
wall of each chimney (no antireflux)



• Post-operative course: uneventful

• Pathological report: pT2a, R0, N0

• At 2-years follow up, absence of local relapse or distant metastasis

• Continence: no pad requirement during day (ICIQ questionnaire : 4)

• IIEF: 18, use of oral PDE5-I



Different clinical case …

Twins could be actually disparate?



• Male, 74 years old patient

• Diabetes mellitus

• Previous hernioplasty

• Relapsing episodes of hematuria (HB: 9.8)

• Dysuria

• Ultrasound: 50 mm mass in the left bladder aspect, mild homolateral hydronephrosis

Case Presentation (2)



TURB-T: High-grade urothelial carcinoma, pT2,.lymphovascular invasion

Contrast CT: grade I left hydronephrosis, slightly enlarged left pelvic nodes (max size: 13 mm)

Charlson Comorbidity index: 6

Case Presentation (2)

Which approach?

Open or Robotic? 



➔ The patient underwent RARC (April 2015) with an ileal conduit 

Pathological report: urothelial carcinoma of the bladder, high grade, lymphovascular
invasion, pT3a, negative surgical margins, pN1

Case Presentation (2)



• October 2016

• Follow up: 4 cm nodule on the right abdominal wall (CT)

• Surgical removal: metastatic site of urothelial carcinoma  

Case Presentation (2)



Open and Robotics … Which differences?

1) TECHNIQUE AND OUTCOMES

- If you perform it robotically, which urinary diversion: extra- or intra-corporeal ?

- Has robotic advantages to restore erectile function by a nerve sparing approach?

- Is robotic a guarantee of better post-op outcomes (blood loss, complication rate, LOS)? 

Or could ERAS protocol be the major drivers of a faster post-op course?

2) ONCOLOGICAL OUTCOMES

- Could the approach (open or robotic) impact on major oncological endpoints?
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Randomized Clinical Trial of Intra-corporeal vs Extra-
corporeal Urinary Diversion after Robot Assisted 
Radical Cystectomy (RECEIVE trial)

• Primary endpoint: to determine whether RARC followed 
by ICD provides superior postoperative outcomes 
compared to ECD, resulting in a 20% reduction of 90-day 
postoperative complications.

• Secondary endpoints: perioperative outccomes, 
functional recovery, morbidity, mortality.

Extra- or intra-corporeal diversion? Prof. Rich



Intracorporeal vs Extracorporeal Urinary 
Diversion After Robot Assisted Radical 
Cystectomy

Prof. Rich



Intracorporeal UD: a step forward for RARC?

• The rate of continent urine diversion is declining in recent years:

• USA: from 6.9% 2010 to 4.7 in 2013 (Kosinsky 2017)

• Germany: from 36.7% in 2006 to 29.7% in 2013 (Goreben 2017)

• Reason?

• Low surgical volume (as a result of dissemination of the procedure)?

• Imperfect continence?

IUD with RARC: 
-any implication in this trend?

-Any hint that it will reverse this trend?

Extra- or intra-corporeal diversion? Prof. Gontero



No evidence that intracorporeal UD has improved cystectomy outcomes

• The (positive) facts:

•Since 2013 all RC were RARC and the majority had IUD

•Neobladder were twice more like likely with RARC than ORC

•RARC patients less fit for surgery (> ASA III)

•90d mortality, ICU admission and reinterventions were significantly lower 
in RARC

• The problem:

•reduction of risk with RARC

lost after propensity score matching

•Improvements in patients care (ERAS…)

to be accounted for 

Brassetti A, BJU Int 2017

Extra- or intra-corporeal diversion? Prof. Gontero
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“ Nerve sparing”: what do we mean?

Technical variants for sparing sexual function

1.- Prostate sparing

2.- Prostate capsule sparing

3.- Seminal sparing

4.- Nerve sparing (only)

Nerve sparing “only” technique (male)

Would you do a nerve sparing robotic cystectomy? Prof. Gontero



• Patients willing to preserve sexual function

• Preoperative sexual function

• Organ confined disease

• Absence of any type of tumour at the prostate, prostatic urethra, bladder
neck (for prostate-seminal sparing techniques)

Do not offer sexual preserving cystectomy as a standard therapy for MIBC

Patient selection:

NERVE SPARING CYSTECTOMY: FOR WHOM?

Hernandez V et al, Urol Oncol 2017

EAU Guidelines Muscle Invasive and Metastatic BC 2019

Would you do a nerve sparing cystectomy? Prof. Gontero



• No evidence that oncological results are compromised
• No evidence of unusual metastases

• Postoperative potency better with NS compared to controls (20-90% vs 0-4%)

Oncological safety:
NERVE SPARING CYSTECTOMY: efficacy and safety (SR)

Hernandez V et al, Urol Oncol 2017

Functional results (nerve sparing only):

Would you do a nerve sparing cystectomy? Prof. Gontero



• 180 cons patients who survived > 10 y

• NNS 13%

• Unilateral NS 56%

• Bilateral NS 31&

• Most baselines characteristics did not differed between groups
• Degrees of nerve sparing progressively affected both daytime and night-time continence

Nerve sparing cystectomy: ANY IMPACT ON CONTINENCE?

FURRER MA, BJU INT 2018

Would you do a nerve sparing cystectomy? Prof. Gontero
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The degree of certainty for better perioperative outcomes of RARC remains low

Rai BP, Cochrane Database Systematic Reviews, 2019

Prof. Gontero



Mid-term follow up of surgery: similar

- 90-days complication rate
- 3- and 6-mo QOL outcomes



Open and Robotics … Which differences?
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Major oncological endpoints: equal

• Meta-analysis of RCT (Jul 2019)

- Robotic = open ➔ surgical margin rate, nodal yeld, RFS, PFS

Prof. Rich



Major oncological endpoints: equal

• 3-years updates from the RAZOR trial (RCT on 302 pts)

Figure 1. Progression-free survival (A) and overall survival (B) by surgical 
groups. 
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- PFS at 36 months was 68.4% in the robotic and 65.4% in the 
open groups(p=0.600). 

- OS at 36 months was 73.9% in the robotic and 68.5% (95% CI 
59.8-75.7%) in the open group (p=0.334). 

- There was no significant difference in the cumulative incidence
rates of recurrence (p=0.802). 

Prof. Rich



Atypical site of recurrences: no difference from the RAZOR updates (sept 2019)

Figure 2. Cumulative incidence of recurrence, taking into account non-
cancer death as a competing risk, by surgical group (A), pathological 

stage (B) and surgical margin (C). 
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Factors affecting overall recurrences:

- Surgical approach: no impact  (p=0.802) 

Figure 2. Cumulative incidence of recurrence, taking into account non-
cancer death as a competing risk, by surgical group (A), pathological 

stage (B) and surgical margin (C). 
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Figure 2. Cumulative incidence of recurrence, taking into account non-
cancer death as a competing risk, by surgical group (A), pathological 

stage (B) and surgical margin (C). 
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Positive surgical margins (P<0.0001)Pathological stage (p<0.0001)

Prof. Rich



…. unusual recurrence sites for RARC 

Single center, single surgeon, retrospective

N= 120 ORC, 263 RARC

More LA disease in ORC (20% T4 in ORC vs 11% RARC)

Median f.u. 30 m

No difference in local recurrences but distinct pattern of distant
recurrence:

- Extrapelvic node locations (4/26 ORC vs 10/43 RARC)

- Peritoneal carcinomatosis (2/26 (8%) ORC vs 9/43 (21%) RARC

(No port site recurrence) 

Nguyen D, Eur Urol 2015 

Prof. Gontero



Same concern from RCT 

Memoria RCT study, oncological outcomes (2ry end point)

N= 60 RARC and 58 ORP

Median f.u.: 4.9 y

Combining pelvic + abdominal recurrences = significantly higher in RARC:

- Pelvic recurrences (14 RARC vs 5 ORC)

- Abdominal wall rec (5 RARC vs 2 ORC)

- Bowel rec (5 RARC vs 0 ORC)

(No difference in peritoneal carcinomatosis)

Bochner BH, Eur Urol 2018

Prof. Gontero



The alert for unusual local recurrence with RARC warrants further investigations

“It is concerning that we observed a potentially clinically meaningful increased risk of local

recurrence with RARC [RR 2.08, CI 0.96-4.50]”

Equivalence of RARC rec. rate should be interpreted cautiosuly:

-The follow up does not usually go beyond 2-3 y (except the Memorial study) 

-RARC series are likely to be selected (low rate of T3-T4 disease), thus preventing a fair 

comparison with RC series

-Large case series on RARC are biased and RCTs have low sample size

-Notably, the recent RCT comparing open vs MIT hysterectomy for early cervical cancer had 300 

pt per arm & 4.6 y follow up…

The Authors of the systematic review of 5 RCT: Sathianathen NJ et al, J Urol 2019

Ramirez PT, NEJM 2018

Prof. Gontero




