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Abstract

Background: Radical cystectomy with pelvic lymph node dissection is the recommended treatment in non-metastatic muscle-invasive
bladder cancer (MIBC). In randomised trials, robot-assisted radical cystectomy (RARC) showed non-inferior short-term oncological out-
comes compared with open radical cystectomy (ORC). Data on intermediate and long-term oncological outcomes of RARC are limited.

Objective: To assess the intermediate-term overall survival (OS) and recurrence-free survival (RFS) of patients with MIBC and high-
risk non-MIBC (NMIBC) who underwent ORC versus RARC in clinical practice.

Methods and materials: A nationwide retrospective study in 19 Dutch hospitals including patients with MIBC and high-risk NMIBC
treated by ORC (n =1086) or RARC (n =386) between January 1, 2012 and December 31, 2015. Primary and secondary outcome measures
were median OS and RFS, respectively. Survival outcomes were estimated using Kaplan-Meier curves. A multivariable Cox regression
model was developed to adjust for possible confounders and to assess prognostic factors for survival including clinical variables, clinical
and pathological disease stage, neoadjuvant therapy and surgical margin status.

Results: The median follow-up was 5.1 years (95% confidence interval ([95%CI] 5.0—5.2). The median OS after ORC was 5.0 years
(95%CI 4.3—5.6) versus 5.8 years after RARC (95%CI 5.1—6.5). The median RFS was 3.8 years (95%CI 3.1—4.5) after ORC versus
5.0 years after RARC (95%CI 3.9—6.0). After multivariable adjustment, the hazard ratio for OS was 1.00 (95%CI 0.84—1.20) and for RFS
1.08 (95%CI 0.91—1.27) of ORC versus RARC. Patients who underwent ORC were older, had higher preoperative serum creatinine levels
and more advanced clinical and pathological disease stage.

Conclusion: ORC and RARC resulted in similar intermediate-term OS and RFS in a cohort of almost 1500 MIBC and high-risk NMIBC.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

Radical cystectomy with pelvic lymph node dissection is
the recommended treatment for patients with non-meta-
static muscle-invasive bladder cancer (MIBC), or high-risk
non-muscle invasive bladder cancer (NMIBC) who are
unresponsive to Bacille Calmette-Guérin therapy [1]. The
classic surgical approach was an open radical cystectomy
(ORC), but in 2006, minimally-invasive surgery by means
of either conventional laparoscopy or robot-assisted radical
cystectomy (RARC) was introduced [2]. The oncological
and non-oncological outcomes of new surgical methods
should not be inferior to the current standard of treatment.
Monitoring of the outcomes of differing surgical techniques
is warranted, as it has previously been shown that patients
with early-stage cervical cancer have a higher risk of recur-
rence and death when robot-assisted radical hysterectomy
was performed as an alternative to open surgery [3].

Previous randomised controlled trials (RCTs) that
reported on the perioperative outcomes of ORC versus
RARC found that both groups had a similar risk of periop-
erative complications [4—7]. The duration of surgery for
RARC was longer, but there was less perioperative blood
loss and shorter hospital stay [4—7]. To date, four smaller
RCTs that included a total of 829 patients have compared
the intermediate-term oncological outcomes of both

surgical techniques. These trials, with a median follow-up
that varied from 2.0 to 5.5 years, found no difference in
overall survival (OS) and recurrence-free survival (RFS)
between ORC and RARC. [8—11]. Since these RCTs were
not designed for long-term follow-up, the next step is to fur-
ther investigate intermediate- to long-term oncological out-
comes by the analysis of non-randomised studies.
Moreover, the RCTs have strict inclusion criteria which do
not always correspond to those of ‘real-world’ patients. To
date, only two observational studies have included patients
from more than two centres, only one of which studied
more than 1000 patients [12,13]. This study had a relatively
short median follow-up at 27 months and did not report on
RFS.

We conducted a ‘real-world’ multicentre study in the
Netherlands to assess the intermediate-term OS and RFS of
patients with MIBC and high-risk NMIBC who underwent
ORC versus RARC.

2. Materials and methods
2.1. Study design
The present study was a retrospective multicentre obser-

vational cohort study on patients with non-metastatic
MIBC or high-risk NMIBC who underwent ORC or RARC
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as curative treatment between January 2012 and December
2015. To ensure sufficient follow-up for intermediate-term
oncological outcomes, the inclusion period was not
extended beyond 2015. Eligible patients were identified
using the ‘MIBC and cystectomy’ database of the Dutch
Association for Urology. This is a prospectively maintained
nationwide database in which patients who undergo radical
cystectomy for bladder cancer in the Netherlands have been
registered since 2012. Of the 47 hospitals in the Netherlands
that perform more than five radical cystectomies a year, 37
participated in the registration of the Dutch Association for
Urology and were therefore asked to join the present study.
There was no selection based on volume or surgical
approach. In total, 19 of the 37 hospitals joined the present
study, including five academic and 14 general hospitals that
conducted between 10 and 61 cystectomies per year.
Twelve centres conducted ORC only, two centres con-
ducted RARC only, and five centres conducted both proce-
dures.

The protocol was approved by the medical ethics com-
mittee of the Erasmus Medical Centre, Rotterdam
(MEC2018-1730), and the need for written informed con-
sent was waived. The strengthening the Reporting of Obser-
vational studies in Epidemiology (STROBE) statement and
the ROBINS-I tool were used to minimise risk of bias
[14,15].

2.2. Patients

Patients with MIBC or high-risk NMIBC, clinical stage
T1-T4aNO-1MO, were included from the ‘MIBC and cys-
tectomy’ database. For initial staging of lymph nodes and
distant metastases, computed tomography (CT) scanning or
position emission tomography (PET)/CT of thorax and
abdomen was done in accordance with local hospital proto-
cols. The decision to perform radical surgery was made at
multidisciplinary tumour board meetings, and the choice of
ORC or RARC followed the regular clinical practice of the
local standard of care. After surgery, the course of follow-
up was similar in all patients, and in accordance with local
protocols based on international guidelines. Follow-up
comprised regular CT scanning of thorax and abdomen [1].

2.3. Data collection

At each participating hospital, a local researcher gathered
follow-up data and any data missing from the MIBC and cys-
tectomy database from the original patient charts. Pseudo-ano-
nymized data were collected in a Web-based Case Record
Form (data management system CASTOR EDC) [16]. Data
were collected on age, gender, American Society of Anes-
thesiologists’ (ASA) classification score, Charlson Comorbid-
ity Index (CCI), body mass index (BMI, kg/m?), preoperative
serum haemoglobin (mmol/L)) and creatinine concentration
(umol/L), type of neoadjuvant therapy, clinical (cTNM) and
pathological (pTNM) stage, estimated perioperative blood

loss, duration of surgery (in minutes), surgical margin status,
number of reported lymph nodes and lymph node metastases,
complications within 90 days of surgery (grade >3 according
to the Clavien-Dindo system), date of death and date and site
of recurrence [17].

Any missing patients or patient data on the cTNM and
pTNM disease stage, and the primary outcome (i.e., OS)
were supplemented for completeness by data obtained from
the Netherlands Cancer Registry (NCR). The NCR is a
nationwide network based on a registry of histopathology
and cytopathology which includes all patients diagnosed
with cancer in the Netherlands (in Dutch: PALGA). Each
year, the NCR links up with the Dutch National Municipal
Personal Records Database in order to update the vital sta-
tus of the patient and determine date of death. This allowed
the primary outcome of our study to be verified and cor-
rected when necessary.

2.4. Outcome measures

The primary endpoint was the OS defined as the time
from the date of radical cystectomy until the date of death,
from any cause. If the date of death was unknown, the
patient was censored at the last follow-up date. The second-
ary endpoint was the RFS, defined as the time from the date
of radical surgery until the date of disease recurrence.
Recurrence was defined as pathologically enlarged lymph
nodes, distant metastases or a local pelvic recurrence seen
on standard cross-sectional imaging or on histological
examination of a diagnostic biopsy of a metastatic lesion.

2.5. Statistical analyses

Statistical analysis was performed using IBM SPSS Sta-
tistics version 25. Continuous data were described by the
median with interquartile range (IQR). For purposes of
postoperative categorical comparisons, the 95% confidence
interval (CI) of the proportions was given. Baseline charac-
teristics and clinico-pathological outcomes were compared
using the chi-square and Mann-Whitney U-test (2-sided; o
.05). The median and 5 years OS and RFS with correspond-
ing 95%CI were estimated using Kaplan-Meier survival
analyses and patients who were lost to follow-up were cen-
sored at the date of last recorded follow-up. Due to the
observational design and incomparable patient groups, the
Log-rank test was not used to compare survival outcomes.

A multivariable Cox regression model was developed to
adjust for possible confounders and to assess prognostic
factors for survival such as age at time of surgery, gender,
CCI, ASA score, BMI, preoperative haemoglobin and creat-
inine, cTNM, year of surgery, neoadjuvant therapy, number
of severe complications (grade >II), pTNM and surgical
margin status. The linearity assumption for continuous vari-
ables and the proportional hazard assumption for categori-
cal variables were checked visually. A subgroup analysis
was done including only patients with MIBC (cT2-4aNO0-
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IMO). To include all patients in the regression analyses, an
imputation procedure of missing values was done using
logistic and linear regression models, whereby five data
sets were created [18]. The included predictors were age,
sex, ASA, CCI, BMI, preoperative creatinine and haemo-
globin, year of surgery, neoadjuvant therapy, estimated
blood loss and duration of surgery, cTNM, number of
severe complications, pTNM and surgical margin status.

3. Results
3.1. Baseline characteristics

In total, 1,472 patients were included: 1,086 patients
underwent ORC and 386 underwent RARC. The median

follow-up was 5.1 years (95%CI 5.0—5.2). Patients treated
with ORC were older (median 69 years, IQR 62—75) than
those treated with RARC (median 68 years, IQR 62—74,
P =0.07), and had higher serum creatinine level at the time
of surgery (median 90 pumol/L, IQR 75—108 versus 85
pumol/L, IQR 73—105, P=0.01, for RARC) (Table 1).
More patients treated by ORC had clinical lymph node pos-
itive disease (9%, 94/1,062) than those treated by RARC
(4%, 13/375, P < 0.01). Patients treated by ORC had a
more adverse pathological tumour stage (>pT2) and lymph
node metastases (pN+) than those treated by RARC, i.e.,
43% (463/1,083, 95%CI 40—46) versus 33% (128/386,
95%Cl 28-38, P=0.02) >pT2 and 24% (255/1,085,
95%Cl 21-26) versus 17% (64/386, 95%CI 13-21,
P =0.02) pN+, respectively (Table 2).

Table 1

Baseline characteristics of 1,472 patients with muscle-invasive and high-risk non-muscle invasive bladder cancer who were treated with open versus robot-

assisted radical cystectomy.

Characteristics ORC RARC P—value Missing data, % (n)
n=1086 n=386
Age, years 69 (62—75) 68 (62—74) 0.07* 0(1)
Gender, % () 0.09" 0
Female 27 (298) 24 (92)
Male 73 (788) 76 (294)
Charlson comorbidity index 4 (2-5) 4 (2-5) 0.81° 1(20)
ASA classification, % (1) 0.31° 6 (81)
1 17 (172) 18 (70)
I 62 (620) 64 (245)
1I-1v 21 (216) 18 (68)
Body mass index, kg/m> 26 (23—28) 26 (23—-29) 0.13% 9 (137)
Haemoglobin, mmol/L 8.2(7.1-9.0) 8.2(7.3-8.9) 0.87¢ 2 (26)
Creatinine, umol/L 90 (75—108) 85 (73—104) 0.01% 3(38)
Clinical T stage, % (n) 0.07° 2(29)
cTa/T1/Cis 19 (204) 22 (83)
cT2 49 (529) 52 (200)
¢T3 24 (259) 19 (74)
cT4 7(75) 5(19)
Clinical N stage, % (n) <0.01° 2(35)
cNO 91 (968) 97 (362)
cN1 9 (94) 4(13)
Diversion, % () 0.19° 0(6)
Bricker 86 (928) 82 (313)
Neobladder 12 (126) 14 (53)
Indiana pouch 2(21) 3(11)
Ureterocutaneostomy 1(5) 14)
Other 1(5) 0
Year of surgery, % (n) 0.01° 0
2012 24 (261) 18 (68)
2013 26 (287) 22 (83)
2014 25 (275) 30 (117)
2015 24 (263) 31 (118)
Neoadjuvant therapy, % (n) 0.08" 1(10)
None 78 (843) 73 (277)
Chemotherapy 21 (222) 26 (99)
Radiotherapy 1(10) 0(1)
Other 1(8) 1(2)

ASA = American Society of Anesthesiologists; ORC = open radical cystectomy; RARC = robot-assisted radical cystectomy

Continuous data are presented as median (interquartile range) and categorical data as percentage (frequency).

#Mann-Whitney Test
® Chi-squared statistic
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Table 2

Pathological outcomes of 1,472 patients with muscle-invasive and high-risk non-muscle invasive bladder cancer who were treated with open versus robot-

assisted radical cystectomy.

ORC RARC P—value Missing data, % (n)
n=1086 n=386
Pathological T stage, % (n) 0.02° 0(3)
pTO 17 (184) 22 (84)
pTa/T1/Cis 20 (215) 22 (85)
pT2 20 (221) 23 (89)
pT3 31 (333)° 25 (96)°
pT4 12 (130)° 8 (32)
Pathological N stage, % (n) 0.02° 0(1)
pNO 74 (802) 81 (313)
pN+ 23 (255) 17 (64)
PNx 3(28) 209
Pathological M stage, % (n)
PMx 100 (1086) 100 (386) 0
Histology, % (1) 0.06" 1(19)
Urothelial carcinoma 84 (899) 88 (334)
Non-urothelial carcinoma 16 (174) 12 (46)
Lymph nodes harvested 15 (10-21) 15 (10—-19) 0.29° 4(61)
Positive lymph nodes 2(1-3) 2(1-3) 0.83" 53 (172)
Surgical margin status, % (n) 0.06" 2 (36)
Negative 89 (935) 92 (351)
Positive 11 (120) 8 (30)

ORC = open radical cystectomy; RARC = robot-assisted radical cystectomy.

Continuous data are presented as median (interquartile range) and categorical data as percentage (frequency).

#Mann-Whitney Test

® Chi-squared statistic

€ of which pT3a n =181 and pT3b n=152
9 of which pT3a n=53 and pT3b n =43

€ of which pT4a n =105 and pT4b n =25
f of which pT4a n=27 and pT4bn=5

3.2. Survival outcomes

The median OS of patients treated by ORC versus
RARC was 5.0 (95%CI 4.3—5.6) versus 5.8 years (95%CI
5.1-6.5), and the 5—years OS was 50% (95%CI 47—-53)
versus 58% (95%CI 52—63) (Fig. 1). After multivariable
adjustment, the hazard ratio (HR) of ORC versus RARC for
OS was 1.00 (95%CI at 0.84—1.20, P=0.96) (Table 3).
Higher age and CCI >5, preoperative anaemia (defined as
haemoglobin <7.5 mmol/L for females and <8.5 mmol/L
for males), severe complications, >pT2 and >pNO disease
stage and positive surgical margins were associated with
worse OS.

The median RFS of patients treated by ORC versus
RARC was 3.8 years (95%CI 3.1—4.5) versus 5.0 years
(95%CI 3.9—6.0) and the 5-years RFS was 44% (95%CI 41
—47) versus 50% (95%CI 45—-55) (Fig. 2). After multivari-
able adjustment, the HR for RFS of ORC versus RARC was
1.08 (95%CI at 0.91—1.27, P=0.38) (Table 3). Higher age
and CCI >5, preoperative anaemia, severe complications,
>pT2 and >pNO disease stage and positive surgical margins
were associated with worse RFS. After ORC, distant recur-
rences were observed more frequently (28%, 289/1,051)
than after RARC (22%, 85/384, P=0.01) (Table 4). No

100

1N\
" N‘Q\\’Qﬁ*

20

—I710RC event (death)

—IRARC event (death)
{—ORC-censored

—+—RARC-censored

Overall survival (%)

0 1 2 3 4 5 6 i

Time since surgery (years)

Numbers at risk (events cumulative)
ORC 1086 836 (222) 698 (348) 608 (416) 492 (463) 301 (505) 166 (522)
RARC 386 316 (65) 266 (108) 239 (132) 187 (147) 116 (155) 46 (167)

Fig. 1. Kaplan-Meier estimates of overall survival in 1,472 non-metastatic
muscle-invasive bladder cancer and high-risk non-muscle invasive bladder
cancer patients who underwent radical cystectomy. Red line represents
patients who received robot-assisted radical cystectomy (RARC) and blue
line open radical cystectomy (ORC). (Color version of figure is available
online.)
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Table 3

Multivariable Cox regression models to assess the association between type of intervention (open versus robot-assisted radical cystectomy) and overall sur-

vival or recurrence-free survival and to assess possible predictors for survival

Overall survival®

Recurrence-free survival”

HR 95% CI P—value HR 95% CI P—value

Age per 10 years 1.17 1.07—-1.29 <0.01 1.12 1.03—1.23 0.01
Female sex 1.15 0.97—1.36 0.11 1.08 0.92—-1.27 0.37
Charlson comorbidity Index

<5 Reference Reference

5 1.22 0.97—-1.53 0.11 1.13 0.91-1.41 0.25

>5 1.51 1.22—-1.87 <0.01 1.45 1.18—1.77 <0.01
ASA classification

I Reference Reference

I 0.94 0.75—-1.17 0.57 1.00 0.81—1.24 0.99

1I-1v 0.99 0.75—1.32 0.99 1.00 0.76—1.32 0.99
Body mass index per kg/m2 0.99 0.96—1.01 0.16 1.00 0.98—1.02 0.79
Anaemia® 1.37 1.15-1.63 <0.01 1.31 1.12—-1.54 <0.01
Creatinine per 10 umol /L 1.01 0.99—-1.02 0.35 1.00 0.99—-1.02 0.67
Clinical T stage’

cTa/T1/Cis Reference Reference

cT2—cT4 1.24 0.98—1.58 0.07 1.10 0.89—1.37 0.36
Clinical N+ stage 1.26 0.94—1.69° 0.13 1.12 0.84—1.48° 0.45
Year of surgery

2012 0.90 0.72—1.13 0.36 0.92 0.74—1.13 0.43

2013 1.02 0.82—1.27 0.83 1.03 0.85—1.27 0.75

2014 1.02 0.82—1.28 0.83 1.02 0.83—1.25 0.89

2015 Reference Reference
Neoadjuvant therapy”

None Reference Reference

Chemotherapy or Radiotherapy 0.85 0.68—1.07" 0.16 0.87" 0.70—1.08" 0.21
Severe complications®

None Reference Reference

>1 1.76 1.50-2.07 <0.01 1.64 1.41-1.91 <0.01
Pathological T stage’

pTO—pT2 Reference Reference

pT3—pT4 2.36 1.98-2.80 <0.01 2.32 1.97-2.74 <0.01
Pathological N+ stage 1.82 1.53=-2.17 <0.01 1.96 1.66—2.31 <0.01
Positive surgical margin status 1.69 1.37-2.09 <0.01 1.67 1.36—2.04 <0.01
ORC 1.00 0.84—1.20 0.96 1.08 0.91-1.27 0.38

ASA = American Society of Anesthesiologists; CI = confidence interval; HR = hazard ratio; ORC = open radical cystectomy.

#The model included 1472 patients and 718 events.
® The model included 1472 patients and 812 events.

¢ Haemoglobin was categorised into anaemia because of non-linearity. Anaemia was defined as haemoglobin<7.5 mmol/L for females and <8.5 mmol/L

for males.

4 Clinical T stage, neoadjuvant therapy, number of severe complications and pathological T stage were dichotomised after check for proportional hazards

assumption.

€ Check for proportional hazards assumption showed a higher hazard for patients with clinical N+ stage disappeared after approximately 6 years
fCheck for proportional hazards assumption showed a lower hazard for patients with neoadjuvant therapy appeared after approximately 2 years

difference in the presence of loco-regional recurrence was
seen.

Sensitivity analyses of the multivariable regression in a
subgroup of 1,156 patients with MIBC showed no benefit
of OS and RFS after ORC (n = 863) versus RARC (n=293)
(Supplementary Table 1).

4. Discussion
This is the largest multicentre series to date to report on

the intermediate-term survival outcome of ORC versus
RARC in a cohort of almost 1,500 patients with non-

metastatic MIBC or high-risk NMIBC. The intermediate-
term OS and RFS were similar for ORC versus RARC after
multivariable adjustments for possible confounders.

In the present study, the 5-years OS of 58% (95%CI 52
—63%) and 5-years RFS of 50% (95%CI 45—55%) after
RARC are in line with findings from previous studies, rang-
ing from 59 to 65% and 54 to 71%, respectively [8,19,20].
In contrast, the 5-years OS of 50% (95%CI 47—53%) and
RFS of 44% (95%CI 41—47%) after ORC were worse than
previously described, ranging from 55% to 58% and 57%
to 65%, respectively [8,19,20]. This is probably explained
by the inclusion of differing patient groups. Our study
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Time since surgery (years)

Numbers at risk (events cumulative)
ORC 1086 731(333) 619 (440) 539 (502) 430 (543) 263 (580) 128 (597)
RARC 386 201(91) 245(130) 217 (155) 164 (172) 89 (182) 41 (189)

Fig. 2. Kaplan-Meier estimates of the recurrence-free survival in 1,472
non-metastatic muscle-invasive bladder cancer and high-risk non-muscle
invasive bladder cancer patients who underwent radical cystectomy. Red
line indicates robot-assisted radical cystectomy (RARC) and blue line indi-
cates open radical cystectomy (ORC). (Color version of figure is available
online.)

included more cN1 patients, 9% in the ORC group vs. 0%
—3% in previous studies. In the only study that also
included cN1 patients, about 60% were treated with NAC
compared with 25% in our study [20].

Table 4

Sites of recurrence in patients with muscle-invasive and high-risk non-
muscle invasive bladder cancer after open versus robot-assisted radical
cystectomy.

Site of recurrence, % (n)* ORC RARC P—value
n=1051 n=384

Loco-regional 18 (193) 17 (65) 0.53
Per site

Pelvic lymph nodes 10 (106) 9 (38)

Pelvic soft tissue 7(74) 5(18)

Rectum 1(14) 1(2)

Upper urinary tract 2(19) 3(12)

Urethra 2 (20) 1(5)
Distant 28 (289) 22 (85) 0.04
Per site

Abdominal wall 1(5) 2(8)

Intestines 1(12) 14)

Peritoneum 2(16) 3(10)

Intra-abdominal soft tissue 3(28) 2 (6)

Adrenal 109 1(3)

Bone 9 (101) 521)

Extra pelvic lymph nodes 8 (89) 7(28)

Liver 6 (63) 5(18)

Lung 8 (87) 7 (28)

Extra abdominal soft tissue 1(8) 1(3)

Other 1(12) 14

ORC = open radical cystectomy; RARC =robot-assisted radical
cystectomy.
*Missing site of recurrence n =37/1472 (3%). Categorical data as a per-
centage (frequency).
Note: several patients had more than one site of disease recurrence

Patients treated by ORC were older than those treated by
RARGC, they had higher preoperative serum creatinine lev-
els and were at a more advanced clinical disease stage. This
probably reflects a selection bias towards patients with
favourable preoperative clinical characteristics for RARC.
Interestingly, this was not reflected in the comorbidity and
ASA classification rates as these were similar in both
cohorts.

Pathological tumour stage, nodal positivity and posi-
tive surgical margin rate have been shown to serve as a
surrogate for survival [21,22]. As our results show,
patients treated by ORC had statistically significant
higher pathological disease stage, 43% (95%CI 40-46)
pT3-4 patients versus 33% (95%CI 28-38) in the
RARC group. It is probable that this contributed to the
slightly higher rate of positive surgical margin of 11%
(95%CI 10—13) seen after ORC vs. 8% (95%CI 5-11)
after RARC. An exploratory survival analysis of ORC
vs. RARC in 427 patients with extravesical disease
(cT3-4) showed no difference in OS and RFS between
the interventions (data not shown). Therefore, there is
no clear preference for surgical technique in patients
with clinical locally advanced disease.

In an unadjusted analysis, distant recurrences were
observed significantly more frequently after ORC, probably
following the imbalance of pTN-stage and longer follow-up
in ORC patients. However, similar to previous studies, the
local recurrence rate in our study was similar after ORC
and RARC [9,20]. This should ease concerns about a higher
local recurrence rate after RARC [10].

According to the NCR, between 2012 and 2015 approxi-
mately 3,000 patients with MIBC or high-risk NMIBC
underwent ORC or RARC in the Netherlands, almost 1,500
of whom were included in the present study. This cohort of
3,000 also includes patients treated with chemo-radiother-
apy or palliative cystectomy. Our study is a cooperation of
five academic and 14 general hospitals out of a total of 47
Dutch hospitals. Overall, we estimate our study includes at
least half of eligible Dutch patients. Moreover, no inclusion
criteria for patients or hospitals were used thereby repre-
senting clinical practice.

The present study is limited by its observational and ret-
rospective nature which have led to an imbalance in prog-
nostic factors. Although we used multivariable adjustment
to reduce confounders between surgical strategies, the risk
of residual confounding and unobserved confounders
remains. A propensity score matched analysis to further
reduce imbalanced covariates was not performed. Main rea-
son for this was that propensity score matching leads to loss
of information by limiting the analysis to only a subgroup
of patients rather than reflecting routine clinical practice.
No future RCTs on the comparison of ORC vs. RARC for
intermediate- to long-term oncological outcomes are
expected. This justifies the comparison of both therapies in
large observational series such as our “real-world” study.
Data on adjuvant therapy were not retrieved, but since it is
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unlikely that the surgical technique itself affected the rate
and type of adjuvant therapy, we consider the lack of these
data had little influence on our primary outcome. In addition,
data on intracorporeal versus extracorporeal urinary diversion
and hydronephrosis were not retrieved and imaging or biop-
sies at time of recurrence were not centrally revised. Seven of
19 hospitals conducted RARC, and it is quite likely that at the
time some surgeons were still following the learning curve
for this procedure. If this was indeed the case, more recent
series might show improved survival outcomes.

The present study has little missing data, which was
accomplished by supplementing the data from the database
of the Dutch Association of Urology with data from both
the local patient report and the NCR database. In addition,
the accuracy of the primary endpoint was verified by the
use of municipal registers from the NCR database.

5. Conclusion

We found similar intermediate-term OS and RFS in a
cohort of 1,472 non-metastatic MIBC and high-risk
NMIBC patients who underwent RARC or ORC after a
median follow-up of more than 5 years and correction for
confounding variables. Patients who underwent ORC were
older, had higher preoperative serum creatinine levels and
more advanced clinical and pathological disease stage,
which reflects the selection of patients with more favour-
able prognostic factors for RARC in clinical practice.
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