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Open radical cystectomy (ORC) and robot-assisted RC
(RARC) with intracorporeal (iRARC) or extracorporeal
(eRARC) urinary diversion are the mainstays of treatment
for localized muscle-invasive bladder cancer. No clear supe-
riority of either approach has been shown in meta-analyses
of randomized controlled trials (RCTs) [1,2]. Since then, a
pilot RCT (BORARC trial) by Maibom et al. [3] that focused
on blinding techniques and an interim analysis of a larger
RCT by Mastroianni et al. [4] have been published. Remark-
ably, in contrast to all previous RCTs, all patients in these
two trials underwent iRARC.

The aim of this letter is to provide an updated meta-anal-
ysis comparing ORC and RARC using data from all available
RCTs and with consideration of the type of urinary diver-
sion. Results for the trial endpoints were quantitatively
summarized and pooled. For dichotomous data, the odds
ratio was calculated using the Mantel-Haenszel model. For
continuous data, differences are presented as the mean dif-
ference and 95% confidence interval calculated using the
inverse variance model. The random effects model was used
to address heterogeneity among studies.

Our analysis of seven unique RCTs showed no significant
differences in major or minor complications or positive sur-
gical margins. Operating time was significantly longer in the
RARC group. There were significantly fewer transfusions,
lower blood loss, and shorter hospital stay in the RARC
group. There were no subgroup differences between eRARC
and iRARC. All the data are presented in Fig. 1.

The benefits of minimally invasive surgery have been
shown in many surgical fields and seem to be valid for RC
too. Nevertheless, according to evidence from seven RCTs,
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RARC still fails to prove major benefits in terms of surgical
complications. However, previous trials did not include
intracorporeal urinary diversion or such meticulous blind-
ing as the newly published trials.

The authors of the BORARC trial performed blinding of all
postoperative caregivers and patients with the help of non-
transparent wound dressings applied to cover both RARC
and ORC wounds. The operating room was booked for the
same slot for all procedures and personnel did not to leave
the theater during this time. Operating surgeons were not
involved in postoperative care and only nurses from neigh-
boring wards changed the wound dressings, while patients
were blinded by placing a pillow on their chest during
wound dressing. Successful blinding was verified by asking
caregivers and patients about their opinion on which tech-
nique was used. Only 26% of patients were unblinded before
discharge and physicians, patients, and nurses did not guess
the intervention correctly in 44–54% of cases. Interestingly,
there seems to be a learning curve for treating blinded
patients, as 44% of the initial 25 patients but only 8% of
the last 25 patients were unblinded. The lessons learned
from this trial should be applied in future trials as evi-
dence-based concepts develop further in surgical urology.

Regarding iRARC, the final results from the study by Mas-
troianni et al [4] and the ongoing iROC trial [5] should give a
good overview of the postulated benefits of intracorporal
diversion. Meanwhile, both ORC and RARC represent valu-
able options.
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Fig. 1 – Meta-analysis results. (A) Major complications; (B) minor complications; (C) positive margin; (D) transfusion rate; (E) blood loss; (F) operating time;
and (G) length of hospital stay. CI = confidence interval; df = degrees of freedom; IV = inverse variance; MH = Mantel-Haenszel model; ORC = open radical
cystectomy; RARC = robot-assisted radical cystectomy.

E U R O P E A N U R O L O G Y X X X ( X X X X ) X X X2
References

[1] Satkunasivam R, Tallman CT, Taylor JM, Miles BJ, Klaassen Z, Wallis
CJ. Robot-assisted radical cystectomy versus open radical
cystectomy: a meta-analysis of oncologic, perioperative, and
complication-related outcomes. Eur Urol Oncol 2019;2:443–7.

[2] Rai BP, Bondad J, Vasdev N, et al. Robotic versus open radical
cystectomy for bladder cancer in adults. Cochrane Database Syst Rev
2019;2019:CD011903.
Please cite this article as: Caelán Max Haney, M.C. Kriegmair, Maurice Steph
Robot-assisted Radical Cystectomy, Eur Urol (2022), https://doi.org/10.101
[3] Maibom SL, Røder MA, Aasvang EK, et al. Open vs robot-assisted
radical cystectomy (BORARC): a double-blinded, randomised
feasibility study. BJU Int. In press. https://doi.org/10.1111/bju.15619.

[4] Mastroianni R, Tuderti G, Anceschi U, et al. Comparison of patient-
reported health-related quality of life between open radical
cystectomy and robot-assisted radical cystectomy with
intracorporeal urinary diversion: interim analysis of a randomised
controlled trial. Eur Urol Focus. In press. https://doi.org/10.1016/j.
euf.2021.03.002.
an Michel et al., New Evidence and Innovative Approaches to Blinding in
6/j.eururo.2022.02.020

http://refhub.elsevier.com/S0302-2838(22)01657-8/h0005
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0005
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0005
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0005
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0010
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0010
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0010
https://doi.org/10.1111/bju.15619
https://doi.org/10.1016/j.euf.2021.03.002
https://doi.org/10.1016/j.euf.2021.03.002
https://doi.org/10.1016/j.eururo.2022.02.020


E U R O P E A N U R O L O G Y X X X ( X X X X ) X X X 3
[5] Catto JW, Khetrapal P, Ambler G, et al. Robot-assisted radical
cystectomy with intracorporeal urinary diversion versus open
radical cystectomy (iROC): protocol for a randomised controlled
trial with internal feasibility study. BMJ Open 2018;8: e020500.
Please cite this article as: Caelán Max Haney, M.C. Kriegmair, Maurice Stepha
Robot-assisted Radical Cystectomy, Eur Urol (2022), https://doi.org/10.101
aDepartment of Urology, University Hospital Leipzig, Leipzig, Germany
bDepartment of Urology, University Medical Center Mannheim, University of

Heidelberg, Mannheim, Germany
*Corresponding author. Department of Urology, University Medical

Center Mannheim, University of Heidelberg, Theodor-Kutzer-Ufer 1–3,
68167 Mannheim, Germany. Tel. +49 621 3832201;

Fax: +49 621 3833822.
E-mail address: karl-friedrich.kowalewski@umm.de (K.-F. Kowalewski).

February 18, 2022
n Michel et al., New Evidence and Innovative Approaches to Blinding in
6/j.eururo.2022.02.020

http://refhub.elsevier.com/S0302-2838(22)01657-8/h0025
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0025
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0025
http://refhub.elsevier.com/S0302-2838(22)01657-8/h0025
mailto:karl-friedrich.kowalewski@umm.de
https://doi.org/10.1016/j.eururo.2022.02.020

	New Evidence and Innovative Approaches to Blinding �in Robot-assisted Radical Cystectomy
	References


