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Abstract
Purpose  Salvage Radical Prostatectomy is challenging and associated with high rates of incontinence. The novel Retzius-
sparing RARP (RS-RARP) approach has shown impressive high immediate and 1-year continence rates (> 90%) when applied 
as primary treatment. The purpose of this study is to evaluate the impact of salvage Retzius-sparing RARP (sRS-RARP) on 
continence outcomes in the salvage scenario.
Materials and methods  Using PRISMA guidelines, a systematic review and meta-analysis of articles was conducted on 
Medline through PubMed and on Cochrane through Central Register of Controlled Trials databases. Inclusion and exclusion 
criteria were used to select 17 retrospective cohort studies published until April 2023 about sRS-RARP and continence. Data 
were extracted independently by at least two authors. The International Prospective Register of Systematic Reviews (PROS-
PERO) was registered. Retrospective studies were subjected to a domain-based risk of bias assessment in accordance with 
the Newcastle–Ottawa quality assessment scale cohort studies (NOS). Prostate cancer patients were chosen from prospective 
nonrandomized or randomized sRS-RARP or sS-RARP studies that examined continence outcomes.
Results  Seventeen studies were included: 14 were retrospectives only and 3 described retrospective comparison cohorts 
(sRS-RARP vs sS-RARP). All the retrospective studies were of “fair” quality using the NOS. sRS-RARP may increase 
recovery of urinary continence after surgery compared to sS-RARP [OR 4.36, 95% CI 1.7–11.17; I2 = 46.8%; studies = 4; 
participants = 87].
Conclusions  sRS-RARP approach has potential to improve continence outcomes in the salvage setting.
Patient summary  sRS-RARP approach has potential to positively impact continence function on patients who underwent 
salvage surgery.
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Introduction

Prostate cancer (PCa) prevalence has substantially increased 
over decades. Its treatment has evolved substantially recently 
and retropubic approach for robotic-assisted radical prosta-
tectomy is well stablished with recognized perioperative, 
oncological and function outcomes [1]. It has been already 
adopted as a standard surgical procedure in many urological 
centers over the world [2].

However, several studies have evaluated the efficacy and 
effectiveness of the modern Retzius-sparing robot-assisted 
radical prostatectomy technique. This emerging approach 
seems to improve urinary function and quality of life in 
patients with prostate cancer and has been found to not 
increase the risk of positive surgical margins or complica-
tions. Retzius-sparing prostatectomy impacts in early conti-
nence recovery 3 to 6 months faster than those who undergo 
conventional prostatectomy. Immediate urinary continence 
was also higher in the Retzius-sparing group compared to 
the standard technique. On the other hand, Retzius spar-
ing has shown to be much more technically challenging for 
surgeons than conventional retropubic access [3, 4]. In this 
sense, RS-RARP has been gradually applied in salvage sce-
nario, raising as a potential tool for reducing the high com-
plications and incontinence rates in this setting.

This systematic review and meta-analysis study aimed 
to assess the impact of the novel Retzius-sparing robotic-
assisted radical prostatectomy (RS-RARP) on continence 
outcomes in patients who underwent salvage surgery after 
failure of primary treatment, a scenario poorly explored in 
the literature.

Methods

Evidence acquisition

Study selection criteria for this review

The databases PubMed, Embase, Medline and Cochrane 
Central Register of Controlled Trials were used to conduct 
our literature search. The database was searched up until 
April 2023. The terms “Salvage prostatectomy”, “Post radia-
tion” “Retzius-sparing”, “robot-assisted radical prostatec-
tomy”, and “Retzius preservation” were used to find relevant 
studies. Two impartial reviewers conducted the literature 
search. The International Prospective Register of System-
atic Reviews (PROSPERO) has registered the protocol for 
this study that includes the inclusion criteria (PROSPERO 
ID 425688). Inclusion criteria were salvage RS-RARP or 
RARP studies that examined perioperative and functional 

outcomes. Studies with no previous radiation therapy or lack 
of continence outcome were utilized as exclusion criteria.

Study design and outcomes

Prostate cancer patients were chosen for prospective non-
randomized or randomized RS-RARP or RARP studies 
that examined perioperative and functional outcomes, or at 
least overall continence at the end of the follow-up. Sur-
gery approach conducted in each study (RS-RARP and/
or S-RARP), patient characteristics (age, body mass index 
[BMI], preoperative prostate-specific antigen [PSA], pre-
operative Gleason score, and pathological stage)  were 
accessed; primary outcome is postoperative urine conti-
nence. It was defined in all included trials as either using no 
pads or 0–2 pads.

Assessment of study selection and validity

A data extraction form was created, relevant reports were 
collected, and two independent reviewers looked over the 
titles and abstracts of the pertinent literature (Fig. 1). The 
complete text was examined if the title and abstract were 
unclear. After carefully examining the chosen publications, 
a final judgment was made regarding the studies’ eligibil-
ity requirements. When two independent reviewers dif-
fered on the same document, consensus or contact with a 
third reviewer was required before the document could be 
included. According to the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses (PRISMA) guide-
line, the current systematic review was carried out [5]. Ret-
rospective studies were subjected to a domain-based risk of 
bias assessment in accordance with the Newcastle–Ottawa 
quality assessment scale cohort studies (NOS) [6]. Both the 
risk of bias and the caliber of the evidence were evaluated 
independently by two reviewers. From the included studies, 
study and participant characteristics were taken.

Data synthesis and statistical analysis

Descriptive statistics that used weighted averages and 
weighted standard deviations with individual cohort size 
as the weight were used to summarize patient character-
istics and outcomes. The odds ratio (OR) was the effect 
measurements applied to dichotomous data. In the post hoc 
meta-analysis, available data and numbers were examined 
to determine standardized mean differences (SMDs), com-
bined ORs, and 95% confidence intervals (CIs). The ran-
dom-effect model of the studies’ variance and the heteroge-
neity parameter uses the inverse of the studies’ weight. In 
pooled analyses, the percentage of overall variation among 
studies’ heterogeneity was assessed using the P value and 
the I2 statistic [7, 8]. We conducted random-effect analysis 
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to compare each parameter between RS-RARP and RARP. 
SMDs for continuous outcomes and ORs for dichotomous 
variables are used to represent the results. P < 0.05 suggested 
publication bias.

Surgical technique

The step-by-step modern Retzius-sparing robot-assisted 
radical prostatectomy technique consists of a 7 cm peri-
toneum opening at Douglas pouch; recto-prostatic space 
development; seminal vesicles and vas deferens isolation 
and section; extra-fascial dissection through peri-prostatic 
fat; neurovascular bundle control; bladder neck total preser-
vation and opening; anterior dissection at Santorini plexus 
plane; apex dissection with urethra preservation and section; 
prostate release; vesicouretral modified Van  Velthoven anas-
tomosis; Rocco Stitch [9].

Results

The PRISMA flowchart (Fig. 1) describes the search tech-
nique shows the outcomes of the systematic literature review 
for the systematic review. Seventeen studies in total met the 
criteria for inclusion: 14 were retrospectives only and 3 
described retrospective comparison cohorts (sRS-RARP vs 
sS-RARP) [10–12]. Table 1 and Fig. 1 provide more infor-
mation on the study’s design, search method, data abstrac-
tion, and excluded studies (along with justifications).

Overall, it was determined that retrospective studies had a 
“fair” risk of bias (Table 2). Table 2 displays an overview of 
the cohort studies' risk of bias. Aiming to detect publication 
bias for urinary continence revealing asymmetry, NOS were 
recommended. It was determined that all the retrospective 
studies were of “fair” quality.

Fig. 1   PRISMA flow diagram
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Overall continence

sRS-RARP may increase recovery of urinary continence 
after surgery compared to standard RARP [OR 4.36, 95% CI 
1.7–11.17; I2 = 46.8%; studies = 4; participants = 87] (Fig. 2).

Nunes-Silva et al. have described the first Brazilian expe-
rience applying the RS-RARP approach in the post-radiation 
salvage scenario demonstrating continence rates of 25%, 
75% and 91.6% at 1-, 3- and 12-month follow-ups, respec-
tively [9]. Madi et al. reported significative better continence 
outcomes in sRS-RARP presenting immediate (25.0% vs 
0.0%, P < 0.001), 3-month (80.0% vs 0%, P < 0.001), and 
12-month continence rates (100% vs 44%, P = 0.0384) com-
pared to S-RARP group. Median time to continence was 
also significantly shorter for the sRS-RARP patients (90.0 
vs 270.0 days, P = 0.0095) [10].

Schuetz et al. reported immediate continence rates after 
catheter removal of 3 (14.3%) versus 0 (0%) in the sRS-
RARP and S-RARP groups, respectively. At 12 months, 
overall continence rates were 4 (19%) versus 0 (0%); Incon-
tinence grades 1, 2 and 3 were 7 (33%) versus 3 (43%), 3 
(14%) versus 2 (29%), 4 (19%) versus 2 (29%) for sRS-
RARP versus s-RARP, respectively, however, no statistical 
differences were observed between groups in this analysis 

[11]. On the other hand, Kowalczyk et al. reported conti-
nence criteria as 0–1 pads per day (PPD) and 0 PPD. Sta-
tistically significant differences in continence rates favored 
sRS-RARP, presenting Zero-PPD use rates of 54.1% vs. 
6.3%, P < 0.001 and 0–1 PPD use rates of 78.4% vs. 43.8%, 
P = 0.003; overall continence rates were 29 (73%) vs 14 
(44%) in the sRS-RARP and S-RARP, respectively [12].

At the time of the last follow-up, 286 patients (58.7%) 
in the pooled sample of S-RARP patients from the 17 stud-
ies examined in this analysis had excellent urine continence 
[9–18].

Discussion

Our meta-analysis data suggest that sRS-RARP approach 
has potential to provide significant higher chances for 
achieving continence compared to the S-RARP approach in 
the PCa salvage scenario.

Currently, minimally invasive radical prostatectomy per-
formed by robotic platform is the gold standard technique for 
treating localized PCa minimizing the potential side effects 
of surgical treatment, especially regarding functional out-
comes [13]. However, radical prostatectomy surgery has 
passed through a long evolution since Walsh et al. have 
described the technique details of the anatomical radical 
prostatectomy performed by open approach by that time [14, 
15]. Over time, the laparoscopic and robotic developments 
overcome the open radical prostatectomy limitations and 
became the standard approach of care in the primary setting.

Since 2010, Galfano et al. then brought up the first tech-
nique description of the revolutionary Retzius-sparing sur-
gery which has been applied exclusively by robotic approach 
and it has changed the current history of PCa surgical treat-
ment. Theoretically, the advantages of Retzius-sparing 
approach over the standard retropubic anterior approach is 
the fact it promotes direct visualization of the rectum along 
dissection possibly minimizing risks of injury, as well as it 
allows total preservation of the key continence ligaments 
that sustains the bladder and urethra anteriorly. This novel 
RS-RARP approach has shown outstanding continence out-
comes presenting immediate continence rates around 90% 
when applied in the primary setting [3, 4].

In parallel, this evolution ranging from open to conven-
tional RARP and then to RS-RARP has also been gradually 
applied to the salvage setting overtime, although in a slower 
pace over last year’s due to the much higher challenging 
technical aspects involving this surgery in the salvage sce-
nario. After local energy application for primary treatment, 
especially post-radiation energy application, peri-prostatic 
anatomy is corrupted due to tissues adhesions, inflammation, 
dense fibrosis, and scars. Therefore, the preservation of func-
tional outcomes without compromising oncological results 

Table 1   Overall continence preservation

Author Year S-RARP 
(n)

Continence 
S-RARP(n)

Lower CI Upper CI

Bates 2015 34 26 0.64 0.93
Bertram 

Yuh
2014 51 23 0.28 0.67

Bonet 2020 120 67 0.43 0.70
Boris 2008 10 8 0.34 1.57
Bozkurt 2021 8 6 0.27 1.63
Chauhan 2011 14 10 0.34 1.31
Kaffen-

berger
2013 30 12 0.20 0.69

Kaouk 2008 4 3 0.15 2.19
Kowalczyk 2022 32 30 0.1622 0.8871
Madi 2021 9 4 0.0013 0.6
Nandi 2010 18 6 0.12 0.72
Nunes-

Silva
2021 0 0 – –

Ogaya‑Pin-
ies

2018 96 55 0.43 0.74

Patel 2015 34 26 0.49 1.12
Schuetz 2021 7 0 2.7780 1224.9
Seth A. 

Strope
2010 6 0 – –

Yen-Chuan 
Ou

2017 14 10 0.34 1.31

Overall – 487 286 0.52 0.65
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become the main challenging aspects during a salvage sur-
gery. It demands a high level of expertise by surgeons due 
to the higher risk of morbidity and side effects such as high-
grade incontinence and serious operative complications such 
as rectal injuries [1].

Traditionally, historical series of salvage open radical 
prostatectomy for radio-recurrent PCa reported inconti-
nence rates ranging from 22 to 73%, rectal injury as high 
as 19–28% and overall complication rates of up to 67% 
[16]. Due to these disappointing results, only few patients 
used to be driven to local salvage treatment and the open 
approach was a domain in this scenario by that time. Inevi-
tably, technology evolution towards robotic surgery made it 
to be applied in the salvage setting. Currently, recent series 

evaluating salvage RARP performed by the standard retropu-
bic approach showed improvements in overall complications 
rates of 39–47% compared to the open approach, although 
continence rates have remained low 33–40% [17, 18].

In this context, Retzius-sparing RARP has raised as an 
inflexion point in the natural history of the salvage surgery 
along the decades demonstrating potential to change the 
curve of continence outcomes in these patients formerly 
condemned to a long-term risk of incontinence. sRS-RARP 
has shown improvements in continence recovery rates not 
only in the primary setting, but it also has shown outstanding 
results when applied in the salvage scenario.

Nunes-Silva et al. have described the first Brazilian expe-
rience applying the RS-RARP approach in the post-radiation 

Table 2   Newcastle–Ottawa Scale assessment of pooled studies

Studies Selection Comparabil-
ity

Outcomes Total

Representa-
tiveness of 
exposed 
cohort

Selection of 
non-exposed 
cohort

Ascertain-
ment of 
exposure

Outcome not 
present at the 
start of study

Assessment 
of outcomes

Length of 
follow-up

Adequacy 
of follow-
up

Rabii Madi, 
2021

* * * * ** * * * ********

Viktoria 
Schuetz, 
2021

* * * * ** * * * ********

Kowalczyk, 
2022

* * * * ** * * * ********

Igor Nunes-
Silva, 2021

* – * * – * * * ******

Bates 2015 * * * * * * * * *******
Bonet 2020 * – * * – * * * ******
Boris 2008 * – * * – * * * ******
Bozkurt 2021 * – * * – * * * ******
Chauhan 

2011
* – * * – * * * ******

Nandi 2010 * – * * – * * * ******
Kaffenberger 

2013
* – * * – * * * ******

V.R. Patel, 
2015

* – * * – * * * ******

Jihad H. 
Kaouk, 
2008

* – * * – * * * ******

Gabriel 
Ogaya‑Pin-
ies, 2018

* – * * – * * * ******

Yen-Chuan 
Ou, 2017

* – * * – * * * ******

Seth A. 
Strope, 
2010

* – * * – * * * ******

Bertram Yuh, 
2014

* – * * – * * * ******
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salvage scenario demonstrating continence rates of 25%, 
75% and 91.6% at 1-, 3- and 12-month follow-ups, respec-
tively [18]. Madi et al. reported significative better conti-
nence outcomes in sRS-RARP presenting immediate (25.0% 
vs 0.0%, P < 0.001), 3-month (80.0% vs 0%, P < 0.001), and 
12-month continence rates (100% vs 44%, P = 0.0384) com-
pared to S-RARP group. Median time to continence was 
also significantly shorter for the sRS-RARP patients (90.0 
vs 270.0 days, P = 0.0095) [10].

Schuetz et al. reported immediate continence rates after 
catheter removal of 3 (14.3%) versus 0 (0%) in the sRS-
RARP and S-RARP groups, respectively. At 12 months, 
overall continence rates were 4 (19%) versus 0 (0%); incon-
tinence grades 1, 2 and 3 were 7 (33%) versus 3 (43%), 3 
(14%) versus 2 (29%), and 4 (19%) versus 2 (29%) for sRS-
RARP versus s-RARP, respectively, however, no statistical 
differences were observed between groups in this analysis 
[11]. On the other hand, Kowalczyk et al. reported conti-
nence criteria as 0–1 pads per day (PPD) and 0 PPD. Sta-
tistically significant differences in continence rates favored 
sRS-RARP, presenting Zero-PPD use rates of 54.1% vs. 
6.3%, P < 0.001 and 0–1 PPD use rates of 78.4% vs. 43.8%, 
P = 0.003; overall continence rates were 29 (73%) vs 14 
(44%) in the sRS-RARP and S-RARP, respectively [12].

Our meta-analysis data have shown statistically signifi-
cant increase in chances for achieving continence for patients 
in the sRS-RARP group [OR 4.36, 95% CI 1.7–11.17]. This 
represents an increment chance of 336% higher for achieving 
continence in patients underwent sRS-RARP. These findings 
corroborate most of current sRS-RARP literature signaliz-
ing an improvement in early return to continence in patients 
underwent salvation by this novel approach. However, the 
fact that the current literature available is only composed 
of retrospective studies, added to the fact that randomized 
controlled trials comparing both robotic approaches are not 
yet available, it leads us to alert that further studies are still 
needed to corroborate our findings.

In this sense, it suggests that the improved continence 
mechanisms previously seen in Retzius-sparing applied to 
the primary setting, may be possible translated to the salvage 
scenario after radiotherapy and other initial energy treatment 
modalities. It is possible to infer that the preservation of 
the Retzius anterior space and consequently its supporting 
ligaments to the bladder and anterior urethra maintaining 
sphincteric integrity may play a remarkable role in conti-
nence recovery when sRS-RARP approach is applied pro-
viding better immediate and long-term continence verified 
in the current available literature. In addition, although 
nerve-sparing has not been routinely performed in salvage 
setting due to risk of compromise on oncological outcomes, 
it is known that the Retzius space also shelter an expressive 
amount of prostatic nerve fibers that runs on the anterior 
aspect of the prostate surface. It is possible that the preser-
vation of these anterior nerve fibers in sRS-RARP may also 
contribute somehow to improve continence outcomes.

Our review and meta-analysis corroborate the findings in 
current literature regarding the fact sRS-RARP has potential 
to provide a significant improvement on continence recov-
ery rates. However, this study carries limitations regarding 
the fact of paucity amount of literature already published 
about sRS-RARP and the retrospective nature of these avail-
able literature. Further randomized controlled trials are still 
needed comparing both robotic approaches in this salvage 
scenario.

Conclusions

sRS-RARP approach has potential to improve continence 
outcomes in the salvage setting.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00345-​023-​04505-w.

Fig. 2   Forest plot

https://doi.org/10.1007/s00345-023-04505-w
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