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BACKGROUND: Retzius-sparing robot-assisted radical prostatectomy (RARP) is not yet universally accepted due to still limited
functional data and some concerns on oncological safety compared to the standard one. We assessed perioperative, pathological
and early functional outcomes in patients with clinically localised prostate cancer treated with Retzius-sparing versus
standard RARP.
METHODS: A single-surgeon cohort of 207 consecutive patients undergoing RARP was analysed. A later study group of 102
patients receiving the Retzius-sparing approach was compared with an earlier control group of 105 patients receiving the standard
one. Urinary continence recovery 1 week after catheter removal was the primary study outcome. Urinary continence recovery 1, 2, 3
and 6 months after catheter removal, potency recovery 6 months postoperatively, rate of perioperative complications and positive
surgical margins were secondary study outcomes.
RESULTS: Patients in the study group reported significantly higher urinary continence recovery rates 1 week (91.2% vs. 54.3%,
p < 0.001), 1 month (92.2% vs. 66.7%, p < 0.001), 2 months (95.1% vs. 74.3%, p < 0.001), 3 months (96.1% vs. 83.8%, p= 0.01), but not
6 months (97% vs 90.5%, p= 0.09) after catheter removal compared to controls. Potency recovery rates 6 months after catheter
removal were significantly higher in the study than the control group (68.2% vs 51.6%, p= 0.03). On multivariable analyses, the
Retzius-sparing approach was an independent predictor of 1-week urinary continence recovery, but not of 6-month potency
recovery. There were significant differences neither in perioperative complication rate (9.8% in the study vs. 14.3% in the control
group, p= 0.28) nor in positive surgical margin rate (9.8% in the study vs. 8.6% in the control group, p= 0.75).
CONCLUSIONS: In a comparative study, we observed a significant improvement in immediate urinary continence, but not in early
potency recovery, using the Retzius-sparing compared to the standard approach for RARP, with no increase in perioperative
complication and positive surgical margin rate.
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INTRODUCTION
In the last decades, robot-assisted radical prostatectomy (RARP)
has mostly been performed using a transperitoneal approach,
while the extraperitoneal, transperineal and transvesical routes
have been less popular. Most robotic surgeons have been
performing transperitoneal RARP using a purely anterior approach,
starting the dissection with the incision of the parietal peritoneum
lateral to the umbilical ligaments, releasing the bladder and
developing the Retzius space [1]. Conversely, others have adopted
a mixed posterior/anterior approach according to the Montsouris
technique [2], by starting the dissection posteriorly via a
retrovesical incision in order to isolate the vas and the seminal
vesicles before proceeding to the standard anterior approach.
Regardless of these different approaches, refinements in surgical

technique have been mostly directed to optimising functional
outcomes, primarily urinary continence recovery. Some Authors
have emphasised the preservation of key structures, such as
bladder neck, cavernous nerves, puboprostatic ligaments, and
membranous urethra, while others have focused on restoration of
anatomical support to the urethra [3].
In 2010 Galfano et al. [4] described an original transperitoneal

technique consisting of a fully posterior approach leaving the
Retzius space untouched (i.e., Retzius-sparing RARP), with the aim
to preserve the anterior anatomical structures involved in urinary
continence mechanisms and to facilitate bladder neck preserva-
tion. However, the limited working space with unprecedented
anatomical landmarks and close proximity to ureters, the concerns
on a possibly higher risk of positive surgical margins (PSMs), and
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the unclear advantage in functional outcomes mostly in the long
term, were soon advocated as factors impeding the widespread
dissemination of the technique. Indeed, only 10% of robotic
surgeons currently use the Retzius-sparing approach for RARP [5].
Most studies comparing Retzius-sparing and standard RARP

focused on assessing urinary continence recovery, with a
consistent benefit observed for the former in terms of immediate
and early recovery, which was not uniformly confirmed at longer
follow-up in recent meta-analyses including both randomised and
non-randomised studies [6–9].
Only few studies have compared Retzius-sparing with standard

RARP in terms of potency recovery, with two meta-analyses failing
to show significant differences [7, 8]. Likewise, data on oncology
safety are still limited, with some authors arguing for a potentially
increased risk of overall PSMs after Retzius-sparing RARP [6] that
was not replicated by more recent data when stratified by pT
[7, 9].
Of note, all these data should be scrutinised with caution

because they have been generated by few relatively small-sized
randomised clinical trials (RCTs) with significant biases as to
randomisation methods and/or patient allocation, or by prospec-
tive non-randomised studies with selective reporting as to
functional or oncological outcomes.
Based on literature data available at that time, in late 2019 we

planned to conduct a comparative non-randomised study to
assess perioperative, pathological and early functional outcomes
in men with clinically localised prostate cancer undergoing
Retzius-sparing versus standard RARP.

PATIENTS AND METHODS
Patients
A prospectively maintained database for RARP patients collecting clinical,
oncological, and functional data has been active at the University of
Messina Urologic Section since May 1, 2017. From January 1, 2020 to
December 31, 2021, all consecutive patients scheduled for RARP at our
Department were treated with a fully posterior Retzius-sparing approach
(study group). The control group consisted of patients treated with RARP
with a standard anterior approach in the immediately preceding period,
i.e., from January 1, 2018 to December 31, 2019. The University of Messina
Ethics Committee approved the protocol and the collection of data for the
current study (N. 94/19).
Preoperative urinary incontinence, previous urethral or prostatic

endoscopic procedures, open simple prostatectomy, and concomitant
neurological diseases were exclusion criteria. All patients agreed to
participate and authorised data collection for scientific purposes. Patients
with intermediate- or high-risk disease had computed tomography of
abdomen and bone scan for staging purpose.

Surgical technique
All procedures were performed by a single, expert robotic surgeon beyond
the learning curve for the standard anterior approach and naïve to the
Retzius-sparing one. To minimise the learning curve effect, the first 15
cases performed with the Retzius-sparing approach were excluded from
the analysis.
All cases were operated on under general anaesthesia using a 4-arm Xi

Da Vinci robotic platform. Retzius-sparing RARP was performed according
to the technique described by Galfano et al. [4], while standard anterior
RARP was performed according to a technique initially described in 2012
[10] and modified in 2021 [11]. An extended pelvic lymphadenectomy was
performed in all patients with high-risk disease and in those with
intermediate-risk disease in whom the estimated risk for positive lymph
nodes was >5% according to the updated Briganti nomogram [12].

Postoperative management
A third-generation cephalosporin and low-molecular-weight heparin plus
elasto-compressive stockings were used for prophylaxis of infections and
thromboembolic events, respectively. A cystogram was performed on
postoperative day (POD) 3 or 4 to evaluate the presence of any leakage
from the vesicourethral anastomosis (VUA). The catheter was immediately

removed in presence of a watertight VUA or if there was minimal
extravasation of contrast medium (<5% of the infused volume). Conversely,
if a significant leakage was detected, a further cystogram was scheduled
within 1–2 weeks, according to the severity of the leakage.

Data collection and study outcomes
The following variables were extracted from the database: age on RARP,
body mass index (BMI), Charlson comorbidity score, preoperative total
serum PSA level, prostate volume on preoperative MRI, presence of
median prostate lobe, clinical tumour stage according to the 2009 TNM
staging system, International Society of Urological Pathology (ISUP) grade
group on biopsy, and D’Amico risk group [13]. Moreover, the following
intraoperative parameters were recorded: operative room (OR) time,
estimated blood loss (EBL), and complications. Surgical specimens were
processed according to the classical Stanford protocol and reviewed by
experienced pathologists, and the following parameters were recorded:
pathological tumour and lymph node stage according to 2009 TNM
system, ISUP grade group and surgical margins status. PSMs were defined
as tumour extending to the inked surface of prostate specimens. PSMs
were further stratified into focal or non-focal based on the 3-mm length
cut-off.
Post-operative complications observed within 90 days from surgery

were recorded and graded according to the Clavien–Dindo classification
[14]. Grade 1–2 complications were considered as minor, grade 3 to 5
complications were classified as major.
Urinary continence was evaluated at 1 week, and 1, 2, 3 and 6 months

after catheter removal using the modified self-administered item number 1
of the International Consultation of Incontinence Questionnaire - Urinary
Incontinence Short Form (ICIQ-UI SF) instrument: “How often do you leak
urine during the last week?”. Patients reporting no leak were considered
continent [15]. Patients reporting some leak were asked to answer to the
following modified item of the Expanded Prostate Cancer Index Composite
(EPIC) questionnaire: “How many pads or adult diapers per day did you
usually use to control leakage during the last week?” [16]. Patients
reporting the use of only safety pads were also considered continent.
Pre- and post-operative potency status was evaluated using the Sexual

Health Inventory for Men (SHIM) [17]. Patients with a SHIM score ≥17 and/
or erections sufficient for sexual intercourse (≥2 on question 2) with or
without phosphodiesterase type 5 (PDE5) inhibitors were considered
potent.
As an early oncological outcome, PSA persistence, defined as total PSA

values >0.2 ng/ml two months postoperatively, was assessed, as well the
receipt of adjuvant treatments.
Urinary continence recovery at 1 week after catheter removal was the

primary study outcome. Urinary continence recovery at 1, 2, 3 and
6 months after catheter removal, potency recovery at 6 months after
catheter removal, and rate of perioperative complications and PSMs were
secondary study outcomes. Predictors of 1-week urinary continence
recovery and 6-month potency recovery were also assessed.

Statistical analysis
The sample size was calculated with a formal power analysis using the
version 3.1.9.4 G* Power software. Assuming an α significance level of 5%,
a power of 95% and an 1:1 allocation ratio, 89 patients per group were
needed to ensure an adequate study power to detect a 25% difference in
urinary continence rate 1 week after catheter removal. Considering a 10%
maximum dropout rate for functional assessment at 6 months post-
operatively, approximately 100 patients per group were finally required.
Parametric continuous variables were reported as mean ± standard

deviation, whereas median and interquartile range (IQR) was used for non-
parametric continuous variables. Student’s t-test, Mann–Whitney U-test
and Pearson’s chi-squared test were used to compare continuous
parametric, non-parametric, and categorical variables as appropriate.
Binary logistic regression was used to perform multivariable analyses

aimed at identifying predictors of 1-week urinary continence recovery and
6-mo potency recovery. For the former, patients using ≥1 pad were
considered as events, and covariates were age, BMI, prostate volume,
nerve-sparing surgery (not performed, unilateral or bilateral), bladder-neck
preservation (performed or not performed) and type of approach (Retzius-
sparing or standard). For the latter, patients undergoing a nerve-sparing
surgery and with a SHIM score <17 were considered as events, and
covariates were age, BMI, prostate volume, preoperative SHIM score, nerve-
sparing surgery (unilateral or bilateral), and type of approach (Retzius-
sparing or standard).
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All clinical records were imported into a dedicated database and
analysed using SPSS v.23.0 (IBM Corp., Armonk, NY, USA) software. All
reported p values are two-sided and statistical significance was set at
p < 0.05.

RESULTS
The study group included 102 consecutive patients undergoing
Retzius-sparing RARP and the control group included 105 patients
undergoing standard RARP. The two groups were comparable for
all demographic, clinical and pathological variables, except for
preoperative potency rate, which was significantly higher in
patients in the study group (p < 0.001) (Table 1).
Median OR time was 180 min (IQR 158–185) in the study, and

180min (IQR155–187) in the control group (p= 0.06). Median EBL
was 100 ml (IQR 50–150) in the study and 100 ml (IQR 50–150) in
the control group (p= 0.90). No intraoperative complications were
observed in both groups.
In the study group a watertight VUA was documented in 96

(94.1%) patients, while a minimal or a significant leakage was
detected in 5 (4.9%) and 1 (1%) cases, respectively. In the control

group, VUA was watertight in 92 (87.6%) cases, and there was
minimal leakage in 10 (9.5%) and a significant leakage in 3 (2.9%)
cases, respectively. No significant differences in VUA quality were
detected (p= 0.10). Transurethral catheter was removed after a
median time of 5 (IQR 4–5) days in both the study and control
group (p= 0.66).
Ninety-day post-operative complications were observed in 10

(9.8%) in the study, and in 15 (14.3%) patients in the control group
(p= 0.28). No major complications were reported in the study
group, while 3 (2.9%) patients had grade 3 and 2 (1.9%) grade 4
complications in the control group.
Patients in the study group reported significantly higher urinary

continence recovery rates 1 week (91.2% vs. 54.3%, p < 0.001),
1 month (92.2% vs. 66.7%, p < 0.001), 2 months (95.1% vs. 74.3%,
p < 0.001) and 3 months (96.1% vs. 83.8%, p= 0.01) after catheter
removal compared to patients in the control group. Conversely, no
difference between the groups was observed at the 6-month
follow-up (97% vs 90.5%, p= 0.09) (Table 2). Supplementary
Table 1 shows the ICIQ-UI SF scores and pad use reported by
patients in the two groups at different follow-up time points. Only
patients reporting the use of >2 daily pads had a score in the

Table 1. Demographic, clinical and pathological characteristics of the 207 patients included in the comparative analysis stratified by type of
approach during robot-assisted radical prostatectomy.

Variables Retzius-sparing RARP (n= 102) Standard RARP (n= 105) p value

Median (IQR) age (years) 65.5 (60–70) 67 (61–71) 0.17

Median (IQR) body mass index (kg/m2) 25.7 (24.1–28.1) 26.4 (24.5–29.3) 0.14

Charlson comorbidity index (n, %) 0.13

0 69 (67.6%) 72 (68.8%)

>0 33 (32.4%) 33 (31.4%)

Median (IQR) serum PSA (ng/ml) 7.1 (5.3–9) 7.9 (5.6–10.6) 0.12

Median (IQR) prostate volume (cc) 41.5 (35–60 43 (40–60) 0.75

Median prostate lobe (n, %) 0.30

Absent 93 (91.2%) 91 (86.7%)

Present 9 (8.8%) 14 (13.3%)

Median (IQR) positive core rates (%) 37.5 (23–53.8) 33.9 (16.3–53.8) 0.41

Clinical tumour stage (n, %) 0.32

cT1b 3 (2.9%) 2 (1.9%)

cT1c 40 (39.2%) 55 (52.4%)

cT2 59 (58%) 48 (45.7%)

cT3 1 (1%) 0

ISUP grade group on biopsy (n, %) 0.56

1 49 (48%) 43 (41%)

2 21 (20.6%) 21 (20%)

3 23 (22.5%) 25 (23.8%)

4 9 (8.8%) 15 (14.3%)

5 0 1 (1%)

D’Amico risk group (n, %) 0.28

Low 38 (37.2%) 32 (30.5%)

Intermediate 52 (51%) 53 (50.5%)

High 12 (11.8%) 20 (19%)

ASA classification (n, %) 0.53

2 73 (71.6%) 71 (67.6%)

3 29 (28.4%) 34 (32.4%)

Mean (±SD) preoperative SHIM score 19.2 ± 4.6 12.5 ± 6.3 <0.001

Preoperative SHIM score ≥ 17 (n, %) 91 (89.2%) 73 (69.5%) <0.001

ASA American Society of Anesthesiologists, IQR interquartile range, ISUP International Society of Urological Pathology, RARP robot-assisted radical
prostatectomy, SHIM Sexual Health Inventory for Men, SD standard deviation.
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range of severe bother, regardless of the surgical technique. On
multivariable analysis, Retzius-sparing approach was indepen-
dently and significantly associated with decreased 1-week urinary
incontinence rates (odds ratio [OR] 0.157, 95% confidence
intervals [CI] 0.065–0.378, p < 0.001) (Table 3).
A nerve-sparing procedure was performed in 88 (86%) patients

in the study, and 64 (61%) patients in the control group
(p < 0.001). Details are reported in Table 4. One hundred fifty-
two preoperatively potent patients undergoing nerve-sparing
surgery reached a minimum follow-up of 6 months (88 in the

study and 64 in the control group). Sixty/88 (68.2%) patients in the
study, and 33/64 (51.6%) in the control group were potent
6 months after catheter removal (p= 0.03). In detail, in the study
group, 41/60 (68.3%) patients had spontaneous erections, while
19/60 (31.7%) had erections assisted by PDE5 inhibitors. In the
control group, 16/33 (48.5%) patients reported spontaneous
erections, while 17/33 (51.5%) had erections assisted by PDE5
inhibitors (p= 0.06). On multivariable analysis, age (OR 1.141, 95%
CI 1.067–1.220, p < 0.001) and nerve-sparing surgery (OR 0.270,
95% CI 0.107–0.699, p= 0.007) were the two independent and
significant predictors of 6-month potency recovery (Table 5).
No differences were observed in terms of pT (p= 0.1), ISUP

grade group (p= 0.12) and PSMs rate (p= 0.81). In detail, PSMs
were detected in 10 (9.8%) patients in the study (4 focal and 6
non-focal) and in 9 (8.6%) patients in the control group (2 focal
and 7 non-focal) (p= 0.75). Pelvic lymph node invasion was
observed in only one patient (1%) in the control group. Details on
pathological data are shown in Table 6.
PSA persistence 2 months after surgery was observed in 4

(4.6%) patients in the study, and 8 (7.8%) patients in the control
group (p= 0.36), with no significant difference in proportion of
adjuvant treatments (3 patients in the study, 6 patients in the
control group, p= 0.18).

DISCUSSION
Our study showed that Retzius-sparing RARP was significantly
associated with improved immediate (1-week) urinary continence
recovery, but not early (6-month) potency recovery, on multi-
variable analysis, compared to the standard approach. Urinary
continence recovery at 6 months was comparable with the two
techniques. Moreover, the Retzius-sparing approach did not
compromise the oncologic safety of the procedure, being
associated with similar PSM rates as the standard one.
The Retzius-sparing approach via the Douglas space can be

considered an evolution of the Montsouris technique originally
described by Guillonneau et al. in 2000 for laparoscopic
prostatectomy [2]. Preservation of the anterior anatomical
structures involved in the urinary continence mechanisms
represents the most important anatomical rationale justifying
the Retzius-sparing approach [4]. The first RCT published in 2017
clearly demonstrated a significant advantage in terms of
immediate urinary continence recovery for Retzius-sparing vs
standard RARP [18]. In this trial, the 1-week continence rate was
71% in patients treated with a posterior approach and 48% in
those receiving the standard one. The difference was still present
3 months after surgery, whereby a urinary continence recovery
rate of 95% with the Retzius-sparing and 86% with the standard

Table 2. Urinary continence recovery at different follow-up time
points after catheter removal in the 207 patients included in the
comparative analysis stratified by type of approach during robot-
assisted radical prostatectomy.

Urinary continence
recovery (n, %)

Retzius-
sparing
RARP
(n= 102)

Standard
RARP
(n= 105)

p value

1 week <0.001

0–1 safety pad 93 (91.2%) 57 (54.8%)

1–2 pads 7 (6.9%) 28 (26.9%)

>2 pads 2 (2%) 19 (18.3%)

1 month <0.001

0–1 safety pad 94 (92.2%) 70 (67.3%)

1–2 pads 6 (5.9%) 18 (17.3%

>2 pads 2 (2%) 16 (15.4%)

2 months <0.001

0–1 safety pad 97 (95.1%) 78 (75%)

1–2 pads 3 (2.9%) 16 (15.4%)

>2 pads 2 (2%) 10 (9.6%)

3 months 0.01

0–1 safety pad 98 (96.1%) 88 (84.6%)

1–2 pads 3 (2.9%) 8 (7.7%)

>2 pads 1 (1%) 8 (7.7%)

6 months 0.09

0–1 safety pad 99 (97.1%) 95 (90.5%)

1–2 pads 3 (2.9%) 7 (6.7%)

>2 pads 0 3 (2.9%)

RARP robot-assisted radical prostatectomy.

Table 3. Multivariable analysis predicting 1-week urinary incontinence after catheter removal in the entire cohort of 207 patients undergoing robot-
assisted radical prostatectomy.

Variable Category OR 95% CI p value

Age (years) continuous 1.077 1.008–1.151 0.02

BMI (kg/m2) continuous 0.999 0.980–1.018 0.87

Prostate volume (cc) continuous 1.013 0.996–1.030 0.13

Nerve-sparing surgery not performed Referent

unilateral 0.440 0.154–1.257 0.12

bilateral 0.361 0.153–0.854 0.02

Bladder neck preservation performed Referent 0.26

not performed 1.745 0.660–4.615

Surgical approach standard Referent <0.001

Retzius-sparing 0.157 0.065–0.378

BMI body mass index, CI confidence interval, OR odds ratio, RARP robot-assisted radical prostatectomy.
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approach were reported. However, this RCT failed to demonstrate
significant differences between the two approaches at 6- and 12-
mo follow-up [19]. Similarly, two other RCTs showed significant
advantages in favour of Retzius-sparing RARP in terms of
immediate and 3-mo urinary continence recovery, but did not
report significant differences at 6- and 12-mo follow-up [20, 21].
Conversely, some non-randomised comparative studies reported
significant differences in terms of 6-mo and 12-mo urinary
continence recovery in favour of Retzius-sparing RARP [22, 23].
The most recent meta-analysis showed a significant advantage in
terms of 1-mo, 3-mo, 6-mo and 12-mo urinary continence
recovery for Retzius-sparing RARP [9]. Our data showed a
significant advantage in favour of Retzius-sparing approach only
in the initial 3-mo follow-up period. This data could be explained
by the high rates of 6-mo urinary continence recovery in our
control group composed by patients who underwent a standard
approach using the urethral fixation technique [11]. Interestingly,
in 2022 Turkolmez et al. reported equivalent urinary continence
recovery rates at different follow-up time points in a study
comparing Retzius-sparing with anterior Retzius-repairing RARP. In
detail, the 1-, 3-, 6- and 12-mo urinary continence rates were
52.5%, 95%, 97.5% and 97.5% after Retzius-repairing RARP, and
61.5%, 97.5%, 97.5% and 97.5% after Retzius-sparing RARP (all
non-significant p values) [24].

While data about urinary continence outcome are widely
reported in the literature, very few studies assessed potency
recovery when comparing Retzius-sparing versus standard RARP
[19, 22, 25–27]. Moreover, interpretation of potency outcomes was
subject to methodological issues, above all due to criteria used for
definition. Only a single RCT analysed potency recovery rates at
different follow-up time points showing comparable results
between the two techniques. In details, 3-mo, 6-mo and 12-mo
potency rates were 43.7%, 59.4%, and 86% after Retzius-sparing,
and 36.7%, 64.8%, and 69% after standard RARP (all non-
significant p values) [19]. In 2021 Egan et al reported a 12-mo
potency rate of 65.7% with Retzius-sparing, and 62.9% with
standard RARP (p= 0.72) [22]. In 2021, Umari et al prospectively
compared a large series of patients who underwent Retzius-
sparing or standard RARP showing similar erectile function scores
at different time points within the first 12-mo follow-up [25].
Finally, in two more recent, but smaller, comparative studies, Deng
et al [26] and Tahra et al [27] also reported a comparable 12-mo
potency recovery rate for the two approaches. All these data were
confirmed by two recent meta-analyses [7, 8]. In line with all these
data, our study failed to show that Retzius-sparing approach was
significantly associated with higher 6-month potency recovery
rates compared to standard RARP on multivariable analysis.
Rather, bilateral nerve-sparing surgery and younger age were

Table 4. Nerve-sparing surgery status and potency recovery 6 months after catheter removal in the 207 patients included in the comparative
analysis stratified by type of approach during robot-assisted radical prostatectomy.

Variables Retzius-sparing RARP (n= 102) Standard RARP (n= 105) p value

Nerve-sparing surgery (n, %) <0.001

not performed 14 (13.7%) 41 (39%)

unilateral 9 (8.8%) 22 (21%)

bilateral 79 (77.5%) 42 (40%)

Mean (±SD) 6-month SHIM score

all cases 12.5 ± 8.7 9.12 ± 7.6 0.002

patients undergoing nerve-sparing surgery 14.35 ± 7.9 13.8 ± 6.1 0.006

potent patients only 19.6 ± 1.4 19.4 ± 1.4 0.80

6-month potency recovery (n, %)* 0.03

absent 28 (31.8%) 31 (48.4%)

present 60 (68.2%) 33 (51.6%)

Spontaneous or assisted erections (n, %)* 0.06

spontaneous 41/60 (68.3%) 16/33 (48.5%)

PDE5-inhibitor assisted 19/60 (31.7%) 17/33 (51.5%)

PDE5 phosphodiesterase type 5, RARP robot-assisted radical prostatectomy, SHIM Sexual Health Inventory for Men, SD standard deviation.
*patients who underwent unilateral or bilateral nerve-sparing surgery.

Table 5. Multivariable analysis predicting 6-month impotence (Sexual Health Inventory for Men score <17) after catheter removal in the 152
preoperatively potent patients undergoing nerve-sparing robot-assisted radical prostatectomy.

Variable Category OR 95% CI p value

Age (years) continuous 1.141 1.067–1.220 <0.001

BMI (kg/m2) continuous 1.003 0.995–1.011 0.46

Prostate volume (cc) continuous 1.007 0.991–1.024 0.38

Preoperative SHIM score continuous 0.941 0.799–1.121 0.49

Nerve-sparing surgery unilateral Referent

bilateral 0.270 0.107–0.699 0.007

Surgical approach standard Referent

Retzius-sparing 0.480 0.218–1.057 0.06

BMI body mass index, CI confidence interval, OR odds ratio, RARP robot-assisted radical prostatectomy, SHIM Sexual Health Inventory for Men.
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the two independent predictors of potency recovery. It remains,
however, questionable whether the higher rate of nerve-sparing
surgery in the study group is due to a truly more favourable
anatomical plane with Retzius-sparing allowing the preservation
of cavernous nerves posterolaterally or to a greater commitment
of the treating surgeon when exposed to a novel technique.
In the early experience with Retzius-sparing RARP some

urologists expressed concerns on a possibly increased risk in
PSMs [6, 28]. Checcucci et al in their meta-analysis reported a
significant increase in overall PSM rate for Retzius-sparing vs.
standard RARP [6], which was not confirmed by more recent RCTs
[20, 21]. Two recent meta-analyses of comparative studies
reported a significantly higher risk of PSMs in pT2 only [7] and
pT3 only [9] cases for Retzius-sparing vs. standard RARP. Our study
showed comparable stage-stratified PSMs rate thus reassuring
that Retzius-sparing RARP is a safe oncological procedure. We
emphasise these findings especially considering the significantly
higher proportion of patients undergoing nerve sparing in the
study group as well as the relatively small number of initial
Retzius-sparing cases excluded from the analysis.
There is no consensus regarding the length and steepness of

the learning curve in Retzius-sparing RARP, especially for surgeons
who are proficient with other RARP approaches. In a recent multi-
centre, multi-surgeon study by Galfano et al. [29], surgeons were
stratified according to their experience with Retzius-sparing RARP
in two categories, i.e., initial and expert, based on the cut-off of 25

procedures. Moreover, the same study showed that functional and
oncological outcomes were not negatively affected in the first 50
cases when surgeons experienced with standard RARP transi-
tioned to the Retzius-sparing approach. In view of the above
study, and considering the high robotic expertise of the treating
surgeon in our study, we arbitrarily decided to consider the first 15
cases as his initial experience. We acknowledge, nonetheless, that
certain outcomes in the study group could have been influenced
by the surgeon learning curve.
The main limitation of our study is the single-centre, single-

surgeon, non-randomised design. Moreover, although clinical
records were prospectively collected as per institutional research
policy, the control group was not exactly contemporary to the
study group. However, the present study represents the real-life
evolution of our clinical practice for RARP.
In conclusion, our study showed that Retzius-sparing RARP was

significantly associated with improved immediate (1-week) urinary
continence recovery, but not early (6-month) potency recovery, on
multivariable analysis, compared to the standard approach.
Urinary continence recovery at 6 months was comparable with
the two techniques. Moreover, we did not observe an increased
risk of stage-stratified PSMs with the Retzius-sparing approach,
thus reassuring on the oncological safety of this technique. Larger,
multi-surgeon studies outside centres of excellence and with
longer follow-up are needed to further assess the potential
advantages of this approach.

Table 6. Definitive pathological characteristics of the 207 patients included in the comparative analysis stratified by type of approach during robot-
assisted radical prostatectomy.

Variables Retzius-sparing RARP (n= 102) Standard RARP (n= 105) p value

Pathological tumour stage (n, %) 0.10

pT2 78 (76.5%) 69 (65.7%)

pT3a 12 (11.8%) 27 (25.7%)

pT3b 12 (11.8%) 9 (8.6%)

Pathological lymph node stage (n, %) 0.05

pNx 89 (87.3%) 78 (74.3%)

pN0 13 (12.7%) 26 (24.7%)

pN1 0 1 (1%)

ISUP grade group (n, %) 0.12

1 33 (32.4%) 28 (26.7%)

2 46 (45.1%) 36 (34.3%)

3 21 (20.6%) 36 (34.3%)

4 2 (2%) 4 (3.8%)

5 0 1 (1%)

Overall surgical margin status (n, %) 0.81

negative 92 (90.2%) 96 (91.4%)

positive (focal) 4 (3.9%) 2 (1.9%)

positive (non-focal) 6 (5.9%) 7 (6.7%)

pT2 surgical margin status (n, %) 0.87

negative 73 (93.5%) 64 (92.7%)

positive (focal) 2 (2.5%) 2 (3%)

positive (non-focal) 3 (4%) 3 (4.3%)

pT3a surgical margin status (n, %) 0.79

negative 9 (75%) 24 (88.9%)

positive (focal) 2 (16.7%) –

positive (non-focal) 1 (8.3%) 3 (11.1%)

pT3b surgical margin status (n, %) 0.71

negative 10 (83.3%) 8 (88.9%)

positive (focal) – –

positive (non-focal) 2 (16.7%) 1 (11.1%)

ISUP International Society of Urological Pathology, RARP robot-assisted radical prostatectomy.
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