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Comparison of Retzius-sparing and conventional robot-assisted
laparoscopic radical prostatectomy regarding continence and
sexual function: an updated meta-analysis
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BACKGROUND: Studies comparing C-RARP and RS-RARP have reported different results and the choice between the two operation
methods remains controversia.
METHODS: We present the meta-analysis on the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses)
guidelines. The meta-analysis was carried out using Review Manager 5.3 (Cochrane Collaboration, Oxford, United Kingdom) and
Stata SE 14.0. The mean difference (MD) with 95% confidence intervals (CI) were used to describe the results of continuous data;
odds ratio (OR) with 95% CI were used to describe dichotomous data. Statistical significance was set at P < 0.05.
RESULTS: The meta-analysis revealed that RS-RARP had a statistically significant advantage in terms of continence recovery
immediately after operation (OR: 0.40, 95% CI: 0.20–0.77; P= 0.007) (Fig. 2a), after 1 month (OR: 0.17, 95% CI: 0.10–0.29; P < 0.00001)
(Fig. 2b), after 3 months (OR: 0.18, 95% CI: 0.09–0.36; P < 0.00001) (Fig. 2c), after 6 months (OR: 0.26, 95% CI: 0.15–0.46; P < 0.00001)
(Fig. 2d) and after 12 months (OR: 0.50, 95% CI: 0.28–0.89; P= 0.02) (Fig. 2e).
CONCLUSIONS: This meta-analysis found that RS-RARP had better postoperative continence recovery than C-RARP, while sexual
function recovery rates were not significantly different. There were also no significant differences in operation time, intraoperative
blood loss, length of stay, positive margin rate and complications.
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INTRODUCTION
According to the latest data from the latest World Health
Organization and the American Cancer Society in 2021, the
incidence and mortality of prostate cancer rank first among the
tumours of the urinary system [1, 2]. Hence, the early treatment of
prostate cancer has become particularly important. The first robot-
assisted radical prostatectomy (RARP) was introduced in 2001, and
it is often used to treat prostate cancer [3]. In 2010, Galfano et al.
reported a new surgical method for RARP via the Retzius-sparing
(RS) or posterior approach [4].
Several studies reported favourable results for Retzius-sparing

robot-assisted radical prostatectomy (RS-RARP), in terms of
continence, compared with conventional robot-assisted radical
prostatectomy (C-RARP) [4–6]. Previous meta-analyses have shown
that RS-RARP had improved early incontinence with C-RARP, but
with little long-term difference. The recovery of sexual function
was also unclear [7–10]. On the basis of the current literature, we
hypothesised that RS-RARP had better postoperative sexual
function recovery and long-term continence recovery for patients
than those of C-RARP.
This study aimed to review the current literature and evaluate

the continence and sexual function between two different kinds
of RARP for prostate cancer patients.

METHOD
This study was registered in the International Prospective Register
of Systematic Reviews (PROSPERO) (number: CRD42021253732). We
present this meta-analysis according to the PRISMA Guideline [11].

SEARCH STRATEGY
We conducted a meta-analysis under the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses guidelines. Two reviewers
independently searched Pubmed, Embase and Web of Science up to
May 6, 2021. All English published articles were searched by using
the search formula: (“robot-assisted radical prostatectomy”[Title/
Abstract] OR “RARP”[Title/Abstract] OR “robot-assisted laparoscopic
radical prostatectomy”[Title/Abstract]) AND (“Retzius”[Title/Abstract]
OR “posterior”[Title/Abstract]). The reference lists from identified
publications and included studies from previous meta-analyses were
also searched.

INCLUSION AND EXCLUSION CRITERIA
The inclusion criteria were as follows: (1) articles that compared
C-RARP with RS-RARP for the treatment of prostate cancer and (2)
English language articles. The exclusion criteria were as follows: (1)

Received: 9 June 2021 Revised: 24 August 2021 Accepted: 9 September 2021
Published online: 25 October 2021

1Chongqing Medical University, Chongqing 400016, China. 2Department of Urology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China.
3Department of Urology, Dianjiang People’s Hospital of Chongqing, Chongqing 408399, China. 4These authors contributed equally: Junyan Liu, Jindong Zhang.
✉email: dlwangws@sina.com

www.nature.com/pcanProstate Cancer and Prostatic Diseases

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00459-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00459-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00459-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00459-5&domain=pdf
http://orcid.org/0000-0001-7914-7467
http://orcid.org/0000-0001-7914-7467
http://orcid.org/0000-0001-7914-7467
http://orcid.org/0000-0001-7914-7467
http://orcid.org/0000-0001-7914-7467
http://orcid.org/0000-0003-0689-3199
http://orcid.org/0000-0003-0689-3199
http://orcid.org/0000-0003-0689-3199
http://orcid.org/0000-0003-0689-3199
http://orcid.org/0000-0003-0689-3199
https://doi.org/10.1038/s41391-021-00459-5
mailto:dlwangws@sina.com
www.nature.com/pcan


conference abstract, (2) case series, (3) incomplete data and (4)
duplicated data.

DATA EXTRACTION
The data of the included studies were selected and extracted
independently by two reviewers (Zhang and Liu). Negotiations
with a third reviewer resolved any disagreements about data
extraction. All records were selected in the Endnote software. All
data were extracted from the included articles and placed in an
Excel spreadsheet. Baseline characteristics and other data that
must be analysed were directly determined from included articles.
The missing data were directly retrieved from the articles’ authors
via e-mail. If the data could still not be found despite these efforts,
the article was excluded.

QUALITY ASSESSMENT
The Jadad scale [12] and Newcastle-Ottawa Scale (NOS) [13] were
used to evaluate the quality of randomised controlled trials (RCTs)
and non-RCT studies, respectively. The NOS included eight items
with a maximum of nine stars, whereas the Jadad scale ranged
from 0 to 5. For both scales, higher scores are associated with
higher quality. The assessment included studies and outcome
levels. The Oxford Centre evaluated the level of evidence for
included articles for Evidence-Based Medicine: Levels of Evidence
(March 2009) [14]. Two reviewers evaluated the quality of studies
independently and any disagreements were resolved by negotia-
tion with a third reviewer.

OUTCOMES OF INTEREST
The main outcomes included continence and sexual function. The
additional outcomes included length of stay, complications,
operation time, blood loss, positive margin rate.

STATISTICAL ANALYSIS
The meta-analysis was conducted using Review Manager 5.3
(Cochrane Collaboration, Oxford, UK) and Stata SE 14.0. Continuous
data were described using the mean difference (MD) with 95%
confidence intervals (CI), whereas dichotomous data were described
using odds ratio (OR) with 95% CI. Statistical significance was set at
P < 0.05. In addition, heterogeneity among studies was assessed
using I2 and χ2 tests and was considered acceptable if P > 0.10 or I2

< 50, using a fixed-effects model. Conversely, a random-effects
model was used.

RESULT
We identified 1002 records from three electronic databases
(Pubmed, Embase and Web of Science). Among these, 11 studies
and 12 articles [6, 15–25] were included for our meta-analysis
after repeated screening (Fig. 1). Table 1 summarises the
baseline characteristics and quality of the included studies. All
included studies were published within the past 5 years, except
for one published in 2014. Five of these were published within 1
year. In total, 2705 patients were included in our meta-analysis,
with 1338 and 1367 in the C-RARP and RS-RARP groups,
respectively.

Fig. 1 Flow diagram of the selection process of relevant studies.
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CONTINENCE RECOVERY
RS-RARP had a statistically significant advantage in terms of
continence recovery immediately after operation (OR: 0.40, 95%
CI: 0.20–0.77; P= 0.007) (Fig. 2a), after 1 month (OR: 0.17, 95% CI:
0.10–0.29; P < 0.00001) (Fig. 2b), after 3 months (OR: 0.18, 95% CI:
0.09–0.36; P < 0.00001) (Fig. 2c), after 6 months (OR: 0.26, 95%
CI: 0.15–0.46; P < 0.00001) (Fig. 2d) and after 12 months (OR: 0.50,
95% CI: 0.28–0.89; P= 0.02) (Fig. 2e).

SEXUAL FUNCTION RECOVERY
Two studies [6, 22] reported sexual function recovery after RARP,
but no statistically significant difference was found between RS-
RARP and C-RARP after 3, 6 and 12 months (Fig. 3).

SECONDARY OUTCOMES
The secondary outcomes included operation time, intraoperative
blood loss, length of stay, positive margin rate and complications.
No statistical difference was found between RS-RARP and C-RARP
regarding operation time (OR: 8.54, 95% CI:− 11.15–28.53; P=
0.40) (Fig. 4A), intraoperative blood loss (OR:− 0.27, 95%
CI:− 46.18–45.64; P= 0.99) (Fig. 4B), length of stay (OR: 0.42,
95% CI:− 0.13–0.97; P= 0.14) (Fig. 4C), positive margin rate
(OR: 0.92, 95% CI: 0.76–1.12; P= 0.40) (Fig. 4D) and complications
(OR: 1.06, 95% CI: 0.72–1.55; P= 0.76) (Fig. 4E).

PUBLICATION BIAS AND SENSITIVITY ANALYSIS
We conducted a funnel plot (Fig. 5a) and sensitivity analysis
(Fig. 5b) of continence recovery at 1 month after surgery. The
funnel plot was symmetrical, indicating a lower probability of
publication bias in the included studies. Sensitivity analysis was
performed by removing the studies one by one; the pooled effect
size remained statistically significant and the forest plot direction
was consistent before and after removal.

DISCUSSION
Urinary incontinence is a common complication of radical
prostatectomy, and surgeons are committed to improving this
problem [26]. RS-RARP is performed through the Douglas space to
avoid destroying the pelvic fascia and the prostate’s anatomical
structures [4]. Because of the difficulty of this operation, we
compared it with the traditional method in the hopes of discovering
a better way to treat patients with prostate cancer.
Continence was assessed immediately after catheter removal

and at 1, 3, 6 and 12 months postoperatively. In the RS-RARP
group, these recovery rates were 65.92%, 52.84%, 87.19%, 90.70%
and 91.24%, respectively. In the C-RARP group, these values were
43.00%, 18.92%, 52.78%, 75% and 83.89%, respectively. Compared
with C-RARP, RS-RARP had significantly better postoperative
continence recovery. In both groups, the continence recovery
rates were higher immediately after catheter removal compared
with that 1 month postoperatively, which may be attributable to
the differences among the included studies. However, there
were no significant differences in sexual function recovery rates at
3, 6 and 12 months postoperatively between both groups.
Furthermore, there were no significant differences in operation
time, intraoperative blood loss, length of stay, positive margin rate
and complications between both groups.
The previous meta-analyses conducted by Jiang et al. [7],

Phukan et al. [8], Checcucci et al. [9], and Dirie et al. [10] reported
improved early incontinence with RS-RARP but with little long-
term difference. In our meta-analysis, which included more
patients from more published studies in the last year, we found
that RS-RARP had a significant difference in both early follow-up
and long-term follow-up. Sexual function recovery was notTa
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significant different. The positive margin rates were 20.42% and
21.39%, whereas the complication rates were 4.65% and 4.37% in
the C-RARP and RS-RARP groups, respectively. Compared with the
C-RARP group, the RS-RARP group had better postoperative

continence recovery. However, the differences in complication
rates and positive margin rates were not statistically significant.
This implies that RS-RARP might be a better choice for such
patients.

Fig. 2 Forest plot of postoperative continence between two group. Continence recovery immediately after surgery (0 month) (a), 1 month
(b), 3 months (c), 6 months (d) and 12 months (e).
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Checcucci et al. reported that RS-RARP is a safe and feasible
alternative to C-RARP. However, RS-RARP was found to have a
higher risk of positive margin rates, which can be considered a
disadvantage of this procedure [9]. Lee et al. also showed that RS-
RARP had a higher positive margin rate, but similar to our study, it
was not statistically significant [27]. This means that the positive
margin rate remains an important problem.
Menon et al. reported that 69.2% and 86.5% of patients could

achieve an erection 1 year postoperatively after C-RARP and RS-
RARP, respectively (P= 0.5) [6]. The first large series of RS-RARP by
Galfano et al. had a 40% rate of sexual function recovery after
1 month [5]. Unfortunately, there are not enough data to
confirm this.
Kowalczyk et al. [28] and Madi et al. [29] reported that

RS-RARP provided an opportunity for patients who failed
primary radiation or ablation therapy. Compared with C-RARP,
RS-RARP is a feasible salvage option for urinary function and
quality of life outcomes. It is hard to compare the quality of life

outcomes between RS-RARP and radiation because of a lack of
related studies.
Our study had several limitations. First, there were not enough

RCTs in our included studies. Second, most RARP surgeons are
more familiar with C-RARP. Thus, the learning curve effects are
likely more emphasised in the RS-RARP group. Third, different
surgeons performing the RARP may have caused heterogeneity
among studies.

CONCLUSION
This meta-analysis found that RS-RARP had better postoperative
continence recovery than C-RARP, whereas sexual function
recovery rates were not significantly different between the two
procedures. There were also no significant differences in operation
time, intraoperative blood loss, length of stay, positive margin rate
and complications. The learning curve of RS-RARP likely influences
its effectiveness and applicability.

Fig. 3 Forest plot of postoperative sexual function between two group. Sexual function recovery after surgery 3 months (A), 6 months (B)
and 12 months (C).
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Fig. 4 Forest plot of postoperative secondary outcomes between two group. Operation time (A), intraoperative blood loss (B), length of
stay (C), positive margin rate (D) and complications (E).
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Fig. 5 Funnel plot and sensitivity analysis between two group. Funnel plot (a) and sensitivity analysis (b) of continence recovery at 1 month
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