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RESUMO / ABSTRACT 

 

Background: There is some debate about patterns of recurrence after robotic radical 

cystectomy (RARC) for bladder cancer compared to open radical cystectomy (ORC). 

 

Objective: To compare rates and patterns of recurrence after RARC with completely 

intracorporeal urinary diversion (ICUD) and ORC. 

 

Design, Setting and Participants: Between August 2009 and June 2016, 837 consecutive 

patients underwent RARC with ICUD or ORC for localized BC at a single high-volume academic 

cancer center. 

 

Intervention: RARC and ICUD was performed in 237 patients, while ORC was performed in 598 

patients.   

 

Outcome Measurements and Statistical Analysis: The outcomes of interest were recurrence-

free survival (RFS), overall survival (OS) and distrubtion of local and distant recurrence. The 

patterns of local and distant recurrences within 2 years were tabulated. Kaplan-Meier analysis, 

the log rank test, and Cox regression analyses were used to compare RFS and OS between the 

two groups. All data was collected prospectively within an IRB-approved database and analysed 

retrospectively. All statistical analyses were performed using SAS software. 

 

Results and limitations: Both groups were comparable with respect to age, BMI, ASA, 

neoadjuvant chemotherapy status, CIS, LVI, positive soft-tissue margins and node-positive 

disease. RARC and ICUD patients were more likely to have an ileal conduit (64% vs 29%, p<0.05) 

and extravesical disease (38% vs 30%, p<0.05). There was no difference in recurrence-free 

survival for the entire cohort, and by pathological stage: organ-confined disease (pT0-pT2, 

n=565), extra-vesical disease (pT3-pT4, n=270) and node-positive disease (pN+, n=183, all 

p>0.05). Median time to recurrence was 6.9 months in RARC arm and 7.7 months in the ORC 



arm. On multivariable regression analysis, RARC was not an independent predictor of 

recurrence after adjusting for confounders (HR 1.05, 95%CI 0.75–1.48; p=0.8). There were no 

differences in the number or patterns of recurrences, in particular, with respect to peritoneal 

carcinomatosis and extra-pelvic lymph node metastasis. The main limitation of this study is the 

retrospective analysis. 

Conclusions:  These contemporary data show no differences in the rates or patterns of local or 

distant bladder cancer recurrence between ORC and RARC with ICUD.  

 

Patient summary: Radical cystectomy and urinary diversion for bladder cancer using the 

robotic platform is not associated with differences in the rates or patterns of recurrence 

compared to traditional open surgical techniques. 

 

Keywords: bladder cancer; cystectomy; muscle-invasive; recurrence patterns; robotics 
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1. INTRODUÇÃO  



Introduction 

Bladder cancer is ranked as the 9th most common cancer worldwide [1, 2]. It is 

estimated that there will be over 80,000 cases diagnosed and over 17,000 deaths from bladder 

cancer in the United States in 2019 [3]. Up to a third of patients with bladder cancer present 

with muscle-invasive bladder cancer (MIBC). Radical cystectomy (RC) with bilateral pelvic lymph 

node dissection (PLND) is the standard of care in clinically localized MIBC with neoadjuvant 

chemotherapy also recommended in eligible patients [4, 5]. Further, ‘early’ RC is recommended 

in patients with non-MIBC at high risk of progressing to MIBC or those failing a trial of 

intravesical chemotherapy.  

Recurrence after RC is associated with poor prognosis. A significant portion of patients 

with MIBC develop recurrence after RC and subsequently death. The definitions and predictors 

of local and distant recurrence are not well-established in the literature. Robotic-assisted 

radical cystectomy (RARC), without the limitations of a purely laparoscopic technique, has had 

increasing popularity as a minimally invasive approach to RC over the last 15 years [6-8]. One of 

the criticisms raised about the robotic approach has been the potential for recurrence in 

unusual locations compared to open RC (ORC) [9] though two recent randomized trials have 

demonstrated no difference in recurrence-free survival between the two approaches at 2 and 5 

years follow-up respectively [10, 11]. All of these comparative studies, however, used 

extracorporeal urinary diversion (ECUD) methods for both RARC and ORC procedures. 

Intracorporeal urinary diversion (ICUD) after RC was first described in the early 2000s [12, 13]. 

Evolution of surgical technique and increasing experience with the robotic platform have led to 

increased utilization of ICUD over the last decade [14]. To our knowledge, there is no Level 1 

randomized data comparing RARC with ICUUD and ORC. Our objective was to compare rates 

and patterns of recurrence after RARC with ICUD with ORC in a large contemporary cystectomy 

series.  

 

 

 



2. REVISÃO DA LITERATURA 
2.1 Estratégias para localizar e selecionar as informações  

This literature search focused on patterns of bladder cancer recurrence. 

Strategy included articles in the PubMed database from 1990 to 2019. 

 

3. MARCO CONCEITUAL  

Does not apply 

 

4. JUSTIFICATIVA  

To our knowledge, there is no Level 1 randomized data comparing RARC with ICUUD and 

ORC. Our objective was to compare rates and patterns of recurrence after RARC with ICUD with 

ORC in a large contemporary cystectomy series.  

 

5. OBJETIVOS 
5.1 Objetivo primário  

Primary outcome was to assess the patterns of local and distant recurrences between 

RARC with ICUD and ORC. Secondary outcomes were recurrence-free survival (RFS) and overall 

survival (OS). Post-operative complications were graded according to the Clavien–Dindo 

classification system.  
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Abstract 

 

Background: There is some debate about patterns of recurrence after robotic radical 

cystectomy (RARC) for bladder cancer compared to open radical cystectomy (ORC). 

 

Objective: To compare rates and patterns of recurrence after RARC with completely 

intracorporeal urinary diversion (ICUD) and ORC. 

 

Design, Setting and Participants: Between August 2009 and June 2016, 837 consecutive 

patients underwent RARC with ICUD or ORC for localized BC at a single high-volume academic 

cancer center. 

 

Intervention: RARC and ICUD was performed in 237 patients, while ORC was performed in 598 

patients.   

 

Outcome Measurements and Statistical Analysis: The outcomes of interest were recurrence-

free survival (RFS), overall survival (OS) and distrubtion of local and distant recurrence. The 

patterns of local and distant recurrences within 2 years were tabulated. Kaplan-Meier analysis, 

the log rank test, and Cox regression analyses were used to compare RFS and OS between the 

two groups. All data was collected prospectively within an IRB-approved database and analysed 

retrospectively. All statistical analyses were performed using SAS software. 

 

Results and limitations: Both groups were comparable with respect to age, BMI, ASA, 

neoadjuvant chemotherapy status, CIS, LVI, positive soft-tissue margins and node-positive 

disease. RARC and ICUD patients were more likely to have an ileal conduit (64% vs 29%, p<0.05) 

and extravesical disease (38% vs 30%, p<0.05). There was no difference in recurrence-free 

survival for the entire cohort, and by pathological stage: organ-confined disease (pT0-pT2, 

n=565), extra-vesical disease (pT3-pT4, n=270) and node-positive disease (pN+, n=183, all 

p>0.05). Median time to recurrence was 6.9 months in RARC arm and 7.7 months in the ORC 



arm. On multivariable regression analysis, RARC was not an independent predictor of 

recurrence after adjusting for confounders (HR 1.05, 95%CI 0.75–1.48; p=0.8). There were no 

differences in the number or patterns of recurrences, in particular, with respect to peritoneal 

carcinomatosis and extra-pelvic lymph node metastasis. The main limitation of this study is the 

retrospective analysis. 

Conclusions:  These contemporary data show no differences in the rates or patterns of local or 

distant bladder cancer recurrence between ORC and RARC with ICUD.  

 

Patient summary: Radical cystectomy and urinary diversion for bladder cancer using the 

robotic platform is not associated with differences in the rates or patterns of recurrence 

compared to traditional open surgical techniques. 



Introduction 

Bladder cancer is ranked as the 9th most common cancer worldwide [1, 2]. It is 

estimated that there will be over 80,000 cases diagnosed and over 17,000 deaths from bladder 

cancer in the United States in 2019 [3]. Up to a third of patients with bladder cancer present 

with muscle-invasive bladder cancer (MIBC). Radical cystectomy (RC) with bilateral pelvic lymph 

node dissection (PLND) is the standard of care in clinically localized MIBC with neoadjuvant 

chemotherapy also recommended in eligible patients [4, 5]. Further, ‘early’ RC is recommended 

in patients with non-MIBC at high risk of progressing to MIBC or those failing a trial of 

intravesical chemotherapy.  

Recurrence after RC is associated with poor prognosis. A significant portion of patients 

with MIBC develop recurrence after RC and subsequently death. The definitions and predictors 

of local and distant recurrence are not well-established in the literature. Robotic-assisted 

radical cystectomy (RARC), without the limitations of a purely laparoscopic technique, has had 

increasing popularity as a minimally invasive approach to RC over the last 15 years [6-8]. One of 

the criticisms raised about the robotic approach has been the potential for recurrence in 

unusual locations compared to open RC (ORC) [9] though two recent randomized trials have 

demonstrated no difference in recurrence-free survival between the two approaches at 2 and 5 

years follow-up respectively [10, 11]. All of these comparative studies, however, used 

extracorporeal urinary diversion (ECUD) methods for both RARC and ORC procedures. 

Intracorporeal urinary diversion (ICUD) after RC was first described in the early 2000s [12, 13]. 

Evolution of surgical technique and increasing experience with the robotic platform have led to 

increased utilization of ICUD over the last decade [14]. To our knowledge, there is no Level 1 

randomized data comparing RARC with ICUUD and ORC. Our objective was to compare rates 

and patterns of recurrence after RARC with ICUD with ORC in a large contemporary cystectomy 

series.  

 

 

 

 



Patients and Methods 

 

Patients 

We identified 837 consecutive patients undergoing RARC with ICUD or ORC for localized 

BC an institutional review board-approved radical cystectomy database at a high-volume, 

academic cancer center from August 2009 to June 2016. Patients undergoing surgery for 

palliation or patients with metastatic disease were excluded. Both ORC and RARC with ICUD 

were performed in the usual manner as previously described [15, 16]. Patient follow-up 

included routine history and physical examination, blood profiles, and interval radiological 

imaging. Baseline clinical and pathological data were collated including age, gender, American 

Society of Anesthesiologists (ASA) status, Charlson comorbidity index (CCI), clinical stage, 

pathological stage, tumor multifocality, lymphovascular invasion (LVI), carcinoma-in-situ, soft 

tissue margin status, and chemotherapy status. All data were collected prospectively. Data up 

to the most recent follow-up was used at the time of analysis. 

 

Primary Outcomes 

Primary outcome was to assess the patterns of local and distant recurrences between 

RARC with ICUD and ORC. Secondary outcomes were recurrence-free survival (RFS) and overall 

survival (OS). Post-operative complications were graded according to the Clavien–Dindo 

classification system.  

 

Statistical Analysis  

Demographic, pathological, perioperative and early oncological outcomes were 

compared between two groups. Continuous variables were summarized using median and 

interquartile range and compared using the Kruskal-Wallis test. Nominal variables were analyzed 

using the chi-square or Fisher exact test. The distribution of local and distant recurrences within 

2 years were tabulated. The Kaplan-Meier method and log-rank analysis was used to estimate 

and compare the probability of RFS and OS by surgical approach. Subgroup survival analyses were 



performed based on pathological stage. Cox proportional hazards were used to estimate the 

impact of surgical approach on RFS and OS with hazard ratios (HR) and 95% confidence intervals. 

Data was collated prospectively within an institutional review board-approved database and 

analysed retrospectively. Statistical analyses were performed using SAS software, version 9.3 

(SAS Institute Inc., Cary, NC, USA). A two-tailed p-value of less than 0.05 for was considered 

statistically significant.  

 

Results 

Baseline Characteristics and Pathological Outcomes 

A total of 837 patients were treated with RC and PLND, of which 598 had ORC and 137 

underwent RARC with ICUD. Baseline demographic and clinical characteristics were equivalent 

between the two groups including age, sex, BMI, history of smoking, history of previous 

abdominal surgery, CCI, ASA score and number of transurethral resections prior to cystectomy 

(Table 1). The rate of neoadjuvant and adjuvant chemotherapy were similar between groups.  

In the RARC, all RCs and UDs were completed completely robotically and intracorporeally. RARC 

patients were more likely to have an ileal conduit for urinary diversion (93.7% vs 28.9%; 

p<0.01). The pathological extent of tumor was different between the two groups with the RARC 

patients more likely to have extravesical (pT3 or pT4) disease (38.0% vs 31.0%, p = 0.03) 

compared to the ORC group. Otherwise, there was no significant difference in pathologic lymph 

node positivity, lymphovascular invasion, carcinoma-in-situ, multifocal disease or positive soft 

tissue margins (Table 1).  

 

Oncological Outcomes  

Median follow up was 14 months. 

Kaplan-Meier survival curves demonstrated similar RFS and OS probability for RARC with 

ICUD and ORC in all patients (Figure 1). Further, Kaplan-Meier analysis showed no difference in 

RFS probability when stratified into groups as follow: organ-confined disease 

(pTa/pTis/pT1/pT2), extra-vesical disease (pT3/T4) and node-positive disease (pN+). 

Multivariable Cox regression analysis demonstrated that RARC with ICUD was not an 



independent predictor of any recurrence after adjusting for patient age, gender, neoadjuvant 

chemotherapy, pathological tumor and nodal stage stage, lymphovascular invasion, and PSM 

(Table 3) 

 

Patterns of Recurrence 

There were no significant differences in the patterns of recurrence in patients with a minimum 

of two years follow-up. 

 

Discussion 

Recurrence of bladder cancer after RC is associated with poor prognosis[17]. The exact 

pathogenesis of the timing and sites of recurrence is not well-understood. Recurrences at the 

urethral or ureteral margins have been referred to as secondary urothelial carcinoma [9]. 

Recurrences outside the RC resection bed or area of PLND is considered to be distant 

recurrence.  Local recurrence is commonly defined as soft-tissue recurrence in the RC resection 

bed or nodal recurrence in the area of pelvic lymph node dissection but has also variably 

included recurrences anywhere in the urinary tract[14] or recurrences in the abdominal wall or 

port sites [11]. The exact mechanisms of recurrent bladder cancer recurrence are not well 

understood. Several factors have been associated with bladder cancer recurrence after RC [18]. 

Positive soft-tissue surgical margins at the time RC is a particularly poor prognostic marker, 

predicting high rates of local tumor recurrence and inferior recurrence-free and overall survival 

[19-21]. However, even with negative surgical margins, the recurrent rates after RC remain 

high. 

Open surgery has been the traditional standard for RC. Over the last decade, there has 

been an increasing uptake of minimally-invasive robotic approach to RC [6, 8, 22] leading to 

numerous comparative analyses to demonstrate non-inferiority with RARC. Several randomized 

trials, systematic reviews and meta-analyses comparing RARC and ORC have reported the 

potential for improved perioperative outcomes with RARC including reduced blood loss, 

perioperative blood transfusions and shorter length of hospital stay [23-33]. These 



perioperative outcomes have been achieved without equivalence with regards to major 

complications and quality of life [29]. 

In 2015, Nguyen et al reported that RARC may be associated with altered patterns of 

recurrence although there was no difference in overall local or distant recurrence rates 

between the two groups [9]. They reported increased peritoneal carcinomatosis and extra-

pelvic lymph node metastases with RARC; however, these differences did not reach statistical 

significance [9]. It has been speculated that these potential differences may have been due to 

seeding of malignant urothelial cells, prolonged pneumoperitoneum, as well as specimen bag 

failure and excessive manipulation of the cystectomy specimen leading to cell spillage. Inferior 

anatomic lymph node dissection with RARC has also been proposed as a reason for any altered 

patterns of recurrence. From a pathological standpoint, there is now Level 1 data to show that 

lymph node yield and positive soft-tissue margin rates are equivalent between RARC and ORC  

[27, 31]. More recently, oncological endpoints have been published for two of the landmark 

randomized trials. The RAZOR trial was a multi-center, randomized, phase 3 trial of 302 patients 

across 15 centers in the U.S comparing RARC vs ORC with a primary endpoint of 2-year 

progression-free survival. The initial publication reported equivalent pathological outcomes 

including positive surgical margins and lymph node yield between RARC and ORC [27]. The 

updated report incorporating the primary endpoint demonstrated that RARC was non-inferior 

to ORC with regards to 2-year progression-free survival [11]. Similarly, Bochner et al. published 

updated data from the randomized trial of 118 patients undergoing RARC vs ORC at the 

Memorial Sloan Kettering Cancer Center[10]. After a median follow-up of 4.9 years, there was 

no difference in recurrence, cancer-specific or overall survival. Further, a recent Cochrane 

review demonstrated non-inferiority of the robotic approach compared to ORC with regards to 

major complications, positive surgical margins and overall survival [34]. 

With regards to patterns of recurrence, a contemporary summary of single-arm series 

and comparative RARC vs ORC series is shown in Table 3. Importantly, the RAZOR trial reported 

no differences in local or distant recurrent patterns and no cases of port recurrences [11].  Local 

recurrences were defined as recurrences in the cystectomy bed, nodal template or those 

occurring in the abdominal wall while bowel recurrences and peritoneal carcinomatosis were 



considered distant recurrences.  Bochner et al’s trial considered bowel recurrence and 

peritoneal carcinomatosis as a separate entity termed as “abdominal recurrences” rather than 

distant recurrences. Interestingly, this trial showed that patients undergoing ORC had a trend 

towards higher rates of distant recurrences, although this difference was not statistically 

significant (p=0.06). With regards to local recurrences, there was a trend towards increased 

recurrences in the RARC arm which again did not reach statistical significance (p=0.08). There 

were no differences in abdominal recurrences (p=0.2) including no difference in the rate of 

peritoneal carcinomatosis (3.3% vs 3.4%).  Different trends in patterns of recurrences were 

noted. RARC was associated with increased rectal (5% vs 0%), abdominal wall (8.3% vs 0%) and 

bowel recurrences (8.3% vs 1.7%). ORC had increased extra-pelvic nodal recurrences (17.2% vs 

8.3%) and lung metastasis (15.5% vs 1.7%).  

To our knowledge, there have been no comparative studies of recurrence patterns for 

RARC vs ORC in patients undergoing completely intracorporeal urinary diversion. If malignant 

cell seeding from specimen bag failure or excessive specimen handling is at all a factor, then the 

increased duration of pneumoperitoneum from a totally intracorporeal urinary diversion would 

exacerbate any true differences in recurrence or recurrence patterns.  In this study, we 

demonstrate no difference in patterns of local and distant recurrences in 837 consecutive 

patients undergoing ORC or RARC with intracorporeal urinary diversion. Our study further 

supports the safety of the robotic approach to RC with BC recurrence. 

Our study is not without limitations. Assessment of the patterns of recurrence required 

more granular data than overall recurrence statistics. Patients may have multiple sites of 

recurrence detected concurrently during radiological surveillance or may present with 

metachronous recurrences adding further complexity to robust data collection and 

presentation.    

 

 

 

 

 



Conclusions 

 

Radical cystectomy and urinary diversion for bladder cancer using the robotic platform is not 

associated with differences in the rates or patterns of recurrence compared to traditional open 

surgical techniques 
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8. CONSIDERAÇÕES FINAIS  

To our knowledge, there have been no comparative studies of recurrence patterns for 

RARC vs ORC in patients undergoing completely intracorporeal urinary diversion. If malignant 

cell seeding from specimen bag failure or excessive specimen handling is at all a factor, then the 

increased duration of pneumoperitoneum from a totally intracorporeal urinary diversion would 

exacerbate any true differences in recurrence or recurrence patterns.  In this study, we 

demonstrate no difference in patterns of local and distant recurrences in 837 consecutive 

patients undergoing ORC or RARC with intracorporeal urinary diversion. Our study further 

supports the safety of the robotic approach to RC with BC recurrence. 

These contemporary data show no differences in the rates or patterns of local or distant 

bladder cancer recurrence between ORC and RARC with ICUD.  

 

 

9. PERSPECTIVAS FUTURAS  

Randomized trials comparing intra and extracorporeal diversions should be able to more 
certainly answer the recurrence question. 

10. ANEXOS E/OU APÊNDICES  

Does not apply 


