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Abstract
Background  Post-prostatectomy urinary incontinence is an adverse event leading to significant distress. Our aim was to 
evaluate immediate urinary continence (UC) recovery in a single-surgeon prospective randomized comparative study between 
the traditional robot-assisted laparoscopic radical prostatectomy (TR-RALP) and the Retzius-sparing RALP (RS-RALP), 
for the treatment of the clinically localized prostate cancer (PCa).
Methods  102 consecutive PCa patients were prospectively randomized to TR-RALP (57) or RS-RALP (45). Postoperative 
continence was defined as patient-reported absence of leakage or use of 0 pads/day. The immediate continence rate and 95% 
confidence interval (CI 95%) were calculated for each treatment. Univariable and multivariate logistic regressions were 
used to assess predictors of immediate continence following RALP. Continence rates from 1 to 6 months were calculated 
by Kaplan–Meier curves; log-rank test was used for the curve comparison. Two analyses were performed, considering a 
per-protocol (PP) population regarding all randomized patients that received nerve-sparing RALP and an Intention-To-Treat 
(ITT) population regarding all randomized patients that received RALP.
Results  In the PP analysis, the rates of immediate continence were 12/40 (30%) (CI 95% 17–47%) for the TR-RALP and 
20/39 (51.3%) (CI 95% 35–68%) for the RS-RALP (p = 0.05). In the ITT analysis, the corresponding rates were 12/57 (21%) 
(CI 95% 11–34%) for the TR-RALP and 23/45 (51%) (CI 95% 36–66%) for the RS-RALP (p = 0.001). Median time to con-
tinence was 21 days for the TR-RALP and 1 day for RS-RALP, respectively (p = 0.02). The relative Kaplan–Meier curves 
regarding continence resulted statistically different when compared with the log rank test (p = 0.02). In the multivariate 
analysis, lower age and the Retzius-sparing approach were significantly associated to earlier continence recovery.
Conclusions  The Retzius-sparing approach significantly reduces time to continence following RALP. Further studies are 
required to confirm the reproducibility of our results and investigate the role of the RS-RALP as an additional “protective” 
factor for postoperative continence in the elderly population.

Keywords  Prostate cancer · Randomized controlled trial · Retzius · Robot-assisted radical prostatectomy · Urinary 
continence

Incontinence is one of the most feared complications of radi-
cal prostatectomy. Depending on the value put on urine leak-
age, the quality of life of patients may be strongly affected 
[1].

Several continence-sparing techniques have been imple-
mented in the field of traditional RALP (TR-RALP). Blad-
der neck preservation [2] or intussusception [3], seminal 
vesicle sparing [4], restoration of the posterior part of the 
rhabdosphincter [5], puboperineoplasty [6], periurethral 
suspension stitches to the periosteum of the pubic bone [7], 
preservation of the lateral prostatic fascia [8], sparing of the 
pubovesical complex [9], selective ligation of the Santorini 

and Other Interventional Techniques 
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plexus [10] are only some of them. These techniques, alone 
or in combination, may lead to enhanced continence recov-
ery; however, the literature is devoid of high quality of evi-
dence regarding the majority of these techniques. Moreo-
ver, the rates of immediate continence (i.e. at the catheter 
removal) as evaluated in several series of TR-RALP remain 
low (13.1–38.4%), with a weighted mean of 25.7% [11]. 
Although the objective evaluation of urinary continence out-
comes remains hindered by the lack of standardization of 
outcome reporting [12], it is evident that the early recovery 
of continence remains a challenge to be overcome.

Recently, the technique of Retzius-sparing RALP (RS-
RALP) has been described [13]; it allows for a complete 
intrafascial approach avoiding all the Retzius structures 
involved in continence preservation. The immediate con-
tinence was reached in more than 90% of the patients [13], 
rendering the procedure highly promising.

Aim of the study

To provide a single-surgeon prospective randomized com-
parative study (RCT) on the immediate continence outcomes 
between the TR-RALP and the RS-RALP, for the treatment 
of the clinically localized prostate cancer (PCa). The path-
ologic (in terms of surgical margin status and pathologic 
stage/grade) and perioperative outcomes are compared. 
Patient-related and technical factors are finally assessed 
regarding their predictive role on immediate postoperative 
continence.

Patients and methods

Patients

Between November 2011 and October 2014, 102 consecu-
tive male patients with clinically localized PCa underwent 
RALP, by traditional (trans-Retzius) (57 patients) or Retz-
ius-sparing (45 patients) approach by a single surgeon (F.A) 
and according to a parallel design. The assignment of each 
patient to the first or second group of treatment was rand-
omized (computer-generated randomization table). Inclusion 
criteria were life expectancy > 10 years, clinically organ-
confined disease (cT1–cT2), biopsy Gleason score ≤ 7, total 
serum PSA ≤ 10 ng/ml, normal preoperative continence and 
normal international prostate symptom score (≤ 7).

Any previous prostatic, urethral, or bladder neck surgery, 
a positive magnetic resonance imaging for extracapsular 
extension, preoperative incontinence or neoadjuvant therapy 
were the exclusion criteria for the study.

Study end‑points

The primary end point was to compare the immediate conti-
nence rates, i.e. at the catheter removal.

Secondary objectives were the comparisons of periopera-
tive outcomes, complication rates, and oncological results.

Justification of patients’ number

The sample size of our study was able, with an adequate power 
(1-beta > 0.90), to recognize as significant (at alpha level of 
0.05, bilateral) large differences (above 0.30) between inci-
dence proportions of considered outcomes. More precisely, 
if the true percentages would be 50% in one group and 80% 
in the other, with the sample size of 39 patients/group or 
52 patients/group the study will have power of 80% or 90% 
respectively to yield a statistically significant result. The sam-
ple size was obtained by means of Sample Power software 
(release 2.0).

Ethics

The study was conducted in accordance with the Ethical Prin-
ciples for Medical Research Involving Human Subjects (World 
Medical Association, The Declaration of Helsinki Principles, 
2000) and all patients provided written informed consent with 
guarantees of confidentiality. All patients gave their consent 
to publish and report their individual clinical data. All the 
candidates to RALP that respected the inclusion criteria of 
our study were explained during the informed consent pro-
cess that the current standard of care for RALP is the anterior 
approach. The salient features of the posterior approach were 
then exposed, and they were provided the option for partici-
pation in the RCT. Eligible patients gave informed consent 
preoperatively both for RALP and randomization while actual 
assignment to the posterior or anterior arm was performed 
intraoperatively. The surgical team, post-operative caregivers 
and patients were not blinded to treatment assignment. The 
study was approved by the local medical ethical committee 
[ASL Lt/no. 43001/37895/2010].

Surgeon’s experience

The main surgeon has been previously (2006–2007) trained in 
a high-volume, reference centre in urologic robotic surgery on 
the TR-RALP. The study compares the cases performed with 
each technique in the initial experience of the surgeon (i.e. 
after < 50 cases for each technique).
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Main outcome measures

Preoperative continence was evaluated as documented by 
the International Continence Society male short form ques-
tionnaire [14]. Postoperative continence was defined as 
patient-reported absence of leakage or use of 0 pads/day. 
It was assessed immediately after the catheter removal and 
subsequently by telephone interview at 1, 3 and 6 months 
after surgery.

The prostate specimens were en-bloc formalin fixed and 
inked to delineate the surgical margins; a step-sectioned 
transversally at 2–4 mm intervals technique was used to 
examine the specimen; an apical shaved-section, 2–4 mm 
thick, was truncated perpendicular to the prostatic urethra 
and sub-sequentially sectioned as slices parallel to the pros-
tatic urethra. Bladder neck was examined sampling portions 
of tissue at the junction of the prostatic capsule and bladder 
neck or by sampling the most proximal portion of the sub-
mitted specimen corresponding to the anatomical bladder 
neck. The TNM 2002 classification was used for the staging.

A positive surgical margin (PSM) was considered when 
cancer cells were found in contact with the ink-marked 
resection margin.

All medical and surgical complications occurring both in 
the inpatient and outpatient setting were recorded.

A research fellow not involved in direct patient care and 
blinded to the treatment group of each patient performed 
the interviews and collected the data. The operating surgical 
team did not have access to the data files.

Principles of surgical technique

The TR-RALP was performed according to the Montsouris 
technique, through a transperitoneal, antegrade approach, 
with preservation of the bladder neck/puboprostatic liga-
ments, selective ligation of the dorsal vascular complex and 
with the intent of bilateral nerve-sparing inter/intrafascial 
dissection with high-anterior release of the neurovascular 
tissue.

The RS-RALP was performed as follows: incision of the 
peritoneum overlying the rectovesical pouch for about 5 cm, 
identification of the vas deferens and the seminal vesicle 
(SV) tip, dissection of the posterior aspect of the SV from 
the Denonvillier’s fascia, control of the prostatic vascu-
lar pedicles at the base of the prostate with 2–4 mm clips 
(B-Braun Challenger or DS Clips) dissection of the posterior 
and posterolateral surface of the prostate till the apex and 
with the intent of bilateral, inter/intrafascial nerve-sparing, 
dissection of the lateral aspect of the prostate until the ante-
rior attachments of the detrusor apron and the Santorini 
plexus, incision of the vesico-prostatic muscle, incision of 
the bladder neck, dissection of the ventral prostatic surface 
that completely spares the pubovesical complex (PVC) and 

the dorsal vascular complex, dissection of the apex and ure-
thral transection [15].

The patient steep (25°–30°) Trendelenburg position, the 
placement of the trocars, the intrabdominal CO2 pressure 
(obtained with the use of Airseal), the technique of energy 
and tension-free dissection of the prostatic pedicles/peripro-
static neurovascular tissue and the technique for the vesico-
urethral anastomosis without posterior Rocco’s reconstruc-
tion and with a barbed suture according to Van Velthoven 
were similar between the two groups.

Postoperative care

The drain was removed after 24–48 h in the absence of any 
signs of a urinary fistula (output < 100 cc). Patients were 
regularly discharged in postoperative day 2 or 3 with the 
Foley catheter still in place, that was removed on an outpa-
tient basis 7–8 days after surgery. All the patients received 
therapy with PDE5 inhibitors (tadalafil 5 mg, 1 cp per day) 
for the first 2 months after surgery and after as subjectively 
needed.

Statistical analysis

The statistical analysis was performed with the STATA 14.1 
by an independent, dedicated biostatistician uninvolved in 
the study and blinded to treatment assignment. The numeric 
parameters between both groups were compared using Stu-
dent’s t test or the Mann–Whitney U test where appropri-
ate. Nominal data were compared using the Chi-square or 
Fisher exact test. The immediate continence rate and 95% 
confidence interval (CI 95%) were calculated for each treat-
ment. Univariable logistic regressions were used to assess 
predictors of immediate continence following RALP. Odds 
ratio (OR) and CI 95% are presented. Variables with asso-
ciation (p value < 0.1) at the univariate analysis were tested 
in multivariable logistic regression [adjusted OR (adjOR) 
and CI 95% are presented]. Continence rates at 1, 3and 6 
months were calculated by Kaplan–Meier curves; log-rank 
test was used for the curve comparison. Patients who did 
not achieve continence at the end of their observation were 
considered censored. A p value of 0.05 was considered sta-
tistically significant. Per-protocol (PP) population included 
all randomized patients receiving nerve-sparing RALP and 
with complete postoperative UC data; the Intention-To-Treat 
(ITT) Population regarded all randomized patients receiv-
ing even extrafascial (non nerve-sparing) RALP. In the ITT 
analysis, for patients who did not have any postoperative 
UC data the immediate continence was imputed ad failed. 
The primary endpoint was analysed on both the PP and ITT 
population while the secondary endpoints were analysed 
only on PP population.
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Results

The flow diagram displaying the progress of all participants 
through the trial (according to the CONSORT statement 
[16]) is shown in Fig. 1. A total of 19 patients (13 TR-RALP 
and 6 RS-RALP) received non nerve-sparing RALP (wide, 
extrafascial dissection and were included only in the ITT 
analysis). For four patients of the TR-RALP group without 
any data on postoperative continence, the immediate conti-
nence was imputed ad failed and were included only in the 
ITT population. Consequently, PP population consisted of a 
40 patients for TR-RALP and 39 patients for RS-RALP, sub-
mitted to either intra- or inter-fascial bilateral nerve-sparing 
RALP, while ITT population consisted of 57 patients for 
TR-RALP and 45 patients for RS-RALP.

As shown in Table 1, no statistically significant differ-
ences were observed between the two groups in terms of 
preoperative age, prostate-specific antigen (PSA), biopsy 
Gleason score and clinical stage. As shown in Table 2, 
mean operative time, rates of complications and performed 
lymph-node dissections were also similar. A difference 
in the rates of unilateral vs. bilateral nerve-sparing was 
observed between groups (p = 0.032). Table 3 indicates 
that the two compared approaches were similar in terms 

of pathologic data (Gleason score, stage). A difference 
in PSM rates (10% vs. 28.2%, p = 0.05) was observed 
between groups; a sub-analysis revealed that this differ-
ence was due to the higher rate of pT3 (extraprostatic) 
disease in RS-RALP and not related to the extent of neu-
rovascular tissue dissection (i.e. intra vs. interfascial).

Fig. 1   Flow diagram displaying 
the progress of all participants 
through the trial according to 
the CONSORT statement. A 
wide (extrafascial) dissection 
of the neurovascular tissue was 
performed in cases of intraoper-
ative adherences between pros-
tate and bundle, macroscopic 
evidence of extraprostatic exten-
sion of the PCa or any doubts 
about the oncologic radicality 
of the technique, especially in 
preoperatively impotent patients 
or for those not interested in 
postoperative sexual activity

Assessed for eligibility (n=136)

Excluded  (n=34)
♦ Not meeting inclusion criteria (n=30)
♦ Declined to participate (n=2)
♦ Other reasons (n=2)

"Per protocol" population n=40

Intention-to-treat population n=57

Absence of any follow-up data on 
postoperative urinary continence (n=4)

Allocated to TR-RALP (n=57)
♦ Received nerve-sparing (n=44)
♦ Extrafascial dissection (n=13)

Absence of any follow-up data on 
postoperative urinary continence (n=0)

Allocated to RS-RALP (n=45)
♦ Received nerve-sparing (n=39)
♦ Extrafascial dissection (n=6)

"Per protocol" population n=39

Intention-to-treat population n=45

Allocation

Analysis

Follow-Up

Randomized (n=102)

Enrollment

Table 1   Comparison of preoperative data

a t student test
b Mann–Whitney test
c Chi-square or Fisher Exact test

N TR-RALP
40

RS-RALP
39

p

Age years (mean, sd) 65 5.8 66 5.3 0.374a

PSA ng/ml (median, iq) 6.9 5.8–10 7 5.5–8.3 0.607b

Biopsy Gleason score, n (%) 0.136c

 6(3 + 3), n (%) 28 70 27 69.2
 7(3 + 4), n (%) 8 20 10 25.6
 7(4 + 3), n (%) 4 10 2 5.1

Clinical stage, n (%)
 T1c 32 80 30 77 0.73c

 T2a–b 6 15 8 20.5 0.41c

 T2c 2 5 1 2.5 0.57c
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Comparison of continence rates

No patient had a urinary fistula; drain was removed in all 
cases within 48 h; all the patients were discharged according 
to the protocol and had their Foley catheter removed at an 
outpatient basis as planned (at 7–8 days after surgery) and 
without prior cystogram; no differences in the Foley indwell-
ing time were recorded between groups.

In the ITT analysis, the rates of immediate continence 
were 12/57 (21%) (CI 95% 11–34%) for the TR-RALP and 
23/45 (51%) (CI 95% 36–66%) for the RS-RALP (p = 0.001). 

In the PP analysis, the corresponding rates were 12/40 (30%) 
(CI 95% 17–47%) for the TR-RALP and 20/39 (51%) (CI 
95% 35–68%) for the RS-RALP (p = 0.05). Median time 
to continence was 21 days for TR-RALP and 1 day for the 
RS-RALP respectively (p = 0.02), indicating that the 50% 
of the patients reaches earlier the primary endpoint in the 
RS-RALP group.

Continence recovery in function of time is depicted for 
both groups in Figs. 2 and 3, from 0 to 180 days after RALP. 
The comparison of the two curves yielded statistical signifi-
cance (log rank test, p = 0.02) at each timepoint and for both 
ITT and PP population.

Univariate and multivariate analyses for factors 
predicting immediate continence (Table 4)

At the univariable regression analysis, among the various 
factors that were evaluated as potential predictors of imme-
diate continence (Age, BMI, PSA, prostate weight, preop-
erative IPSS, nerve-sparing, pathologic stage, preoperative 
and pathologic Gleason score, surgical approach to the pros-
tate) only the age and the surgical approach (Retzius-sparing 
vs. traditional) were significantly associated to continence 
recovery.

In the multivariate analysis, once adjusted for age, the 
traditional approach is significantly inferior to the Retzius-
Sparing (OR 0.3 CI 95% 0.11–0.83 p = 0.021) concerning 
early continence recovery, while once adjusted for technique, 
age is still associated to immediate continence.

Discussion

Urinary incontinence after radical prostatectomy is an 
adverse event that leads to significant distress. Reported 
continence rates at 12 months following RALP according to 
recent series range between 82.1 and 97% [11, 17], depend-
ing on the definition of incontinence, severity, bother and the 
methodology to assess its magnitude [18].

More than long-term UC, early postoperative urinary 
incontinence still remains a challenge to be overcome with 
the highest rates of the urinary incontinence-associated 
bother noted in the first 2–6 mo after surgery [19–21]. Time 
to continence continues to be an issue of significant bother 
among men undergoing RALP [22].

There are multiple pathophysiologic mechanisms under-
lying the occurrence of post-prostatectomy incontinence 
(PPI). Beside to biological factors related to PPI (age, BMI, 
pre-existing LUTS, prostate size, membranous urethral 
length etc.), it is the integrity of the external urinary sphinc-
ter complex (muscle tissue and innervation), bladder-neck, 
supporting structures of the membranous urethra as well as 
the integrity of neural components (pudendal nerve branches 

Table 2   Comparison of intraoperative outcomes

a t student test
b Chi-square or Fisher Exact test

TR-RALP
40

RS-RALP
39

p

Operative time, min (mean, sd) 163.8 32.8 179.8 40.9 0.223a

Nerve-sparing
 Bilateral 32 80.0 37 94.9 0.032b

 Unilateral 8 20.0 2 5.1
Complications 3 7.5 1 2.6 0.615b

Lymphadenectomy 12 30.0 6 15.4 0.122b

Table 3   Comparison of pathologic data

TR-RALP
40

RS-RALP
39

p

Gleason, n (%)
 6(3 + 3) 15 37.5 19 48.7 0.403
 7(3 + 4) 12 30 13 33.3
 7(4 + 3) 8 20 3 7.7
 8(4 + 4) 2 5 2 5.1
 8(3 + 5) 1 2.5 1 2.6
 9(4 + 5) 2 5 1 2,6

PT, n (%)
 pT0 1 2.5 1 2.6 0.111
 pT2a 5 12.5 7 17.9
 pT2c 25 62.5 14 35.9
 pT3a 9 22.5 14 35.9
 pT3b 0 0.0 3 7.7

PT, n (%)
 pT0 1 2.5 1 2.6 0.133
 pT2 30 75.0 21 53.8
 pT3 9 22.5 17 43.6

PSM, n (%)
 Overall 4 10.0 11 28.2 0.05
 pT0 0 0.0 0 0.0
 pT2 2 6.7 4 19.0 0.208
 pT3 2 22.2 7 41.2 0.334
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and possibly cavernous nerves) to contribute to UC recovery 
[18].

Several techniques have been consequently developed 
in order to enhance continence recovery after RALP that 
can be summarized in three major categories: preservation 
(bladder neck, neurovascular bundles, puboprostatic liga-
ments, pubovesical complex, functional urethral length etc.), 
reconstruction (posterior, anterior, total), and reinforcement 
(bladder neck plication, sling suspension, suspension of the 
dorsal vascular complex to the periosteum of the pubic bone 
etc) [23]. The common denominator of these techniques is 
to maintain the intactness or to reply the functionality of the 
periprostatic anatomic structures.

In a recent study, Galfano et al. [13] found that a surgical 
technique sparing the Retzius structures yielded high early 
continence rates. The described technique preserves com-
plete anatomic integrity of Aphrodite’s veil, containing the 
neurovascular bundles. With the standard RALP procedure 
as well as with intrafascial approaches preserving Aphro-
dite’s veil, the higher aspect of the veil has to be opened. In 
contrast, with the Bocciardi approach, the veil does not have 
to be opened at any point, providing a strong rationale for 
obtaining better results. Moreover, this approach enables the 

surgeon to avoid the Santorini plexus, ensuring less blood 
loss and preserving some small arteries running into the 
plexus; their role is currently unknown; however, a possible 
role in the accessorial blood supply of the striated sphincter 
or the corpora cavernosa cannot be excluded. Finally, pub-
ourethral ligaments and eventual accessory pudendal arteries 
are avoided completely. The importance of their integrity is 
still debated, but some role in preservation of continence and 
potency has been postulated by several authors [24].

Asimakopoulos et al. [9] described the technique of pres-
ervation of the pubovesical complex (i.e. detrusor apron and 
pubovesical ligaments) and reported 80% of completely dry 
patients and 20% of patients that needed one security pad at 
the catheter removal following RALP.

Both the aforementioned techniques, that are character-
ized by the preservation of the structures of the anterior 
compartment of the Retzius space that are involved in the 
mechanism of continence, are associated with an enhanced 
continence recovery.

In the study of Galfano et al. [13], defining continence 
as 0–1 pad/day, there was reported a 90% of UC, reduced 
to 76% when there were considered only the cases with 
0 pads/day. To our knowledge, this is the group with the 

Fig. 2   ITT analysis (all rand-
omized patients receiving even 
extrafascial, non nerve-sparing 
RALP; for patients who did 
not have any postoperative UC 
data the immediate continence 
was imputed ad failed). Urinary 
continence recovery in patients 
treated with anterior (tradi-
tional-TR) vs. posterior (Retz-
ius-sparing-RS) RALP during 
6 months of follow-up, defined 
as patient-reported absence of 
leakage or use of 0 pads/day. 
Numbers along X-axis represent 
number of men at risk (i.e. those 
who were still incontinent)
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90.5%
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largest experience in the world with the RS-RALP. The 
main limitations of this prospective study were its non-
randomized and non-comparative design.

Recently, Dalela et al. [25] published a prospective RCT 
examining the impact of the Retzius-sparing approach on 
early urinary continence recovery after RALP. The authors 
randomized 120 patients with low-intermediate risk PCa 
to receive either Retzius-sparing or traditional RALP. 
The primary outcome was urinary continence (defined as 
0–1 security liner per day 1 week after catheter removal). 
According to this study, the RS-RALP resulted in earlier 
recovery of urinary continence and lower urinary func-
tion-related bother compared with standard RALP; in 
fact, compared with 48% in the TR-RALP, 71% of men 
undergoing RS-RALP were continent 1 week after catheter 
removal (p = 0.01). Median time to continence in RS vs. 
TR-RALP was 2 and 8 days post-catheter removal respec-
tively. When UC was defined as use of 0 pads/day, the 
rates of immediate continence were 15% in the TR vs. 42% 
in the RS-RALP.

In our study, in the PP population the rate of immediate 
continence following the Retzius-sparing approach was 51% 
while following the traditional was 30% (p = 0.05); the dif-
ference in the observed outcomes became clearly statistically 
significant when the ITT population was considered. Median 
continence time was 1 vs. 21 days for RS-RALP and TS-
RALP, respectively. The comparison of the Kaplan–Meier 
curves regarding the rates of postoperative continence 
yielded a statistically significant difference at all time-points 
after RALP. In both the univariate and multivariate regres-
sion analysis, the age and the surgical approach were signifi-
cantly associated to immediate continence recovery.

Once adjusted for technique, for each extra year of age 
the possibility of achieving immediate continence is reduced 
of about 13%, suggesting similar to other studies [26] that 
older age has a significant adverse effect on recovery of 
continence. Once adjusted for age, the traditional technique 
reduces the possibility of immediate continence of about 
70% when compared to the Retzius-sparing, rendering the 
RS-RALP highly promising as an additional “protective” 

Fig. 3   Per protocol analysis 
(randomized patients receiv-
ing nerve-sparing RALP and 
with complete postoperative 
UC data). Urinary continence 
recovery in patients treated with 
anterior (Montsouris-TR) vs. 
posterior (Bocciardi-RS) RALP 
during 6 months of follow-up, 
defined as patient-reported 
absence of leakage or use of 0 
pads/day. Numbers along X-axis 
represent number of men at 
risk (i.e. those who were still 
incontinent) 0.
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factor for postoperative continence in the elderly popula-
tion. None of the other evaluated variables were predictors 
of urinary continence recovery.

The included cases, although performed by the same sur-
geon, represent his initial personal experience, after < 50 
cases previously performed with each technique. Although 
the surgeon was not previously trained to the Retzius-spar-
ing technique (first described in 2010), in his hands this 
approach yielded higher continence outcomes.

By using the same definition of UC (0 pads/day) our 
study yielded higher rates of immediate UC for both arms 
with respect to Dalela et al. [25]. The difference may be 
explained by the characteristics of the included populations: 
in our study mainly low-risk PCa patients were included 
and our “per-protocol” analysis included only those sub-
mitted to nerve-sparing (intra or interfascial) RALP. Our 
outcomes regarded UC at the catheter removal (while in the 
study of Dalela UC was evaluated 1 week later). Finally, in 

both studies, there was a higher PSM rate for the posterior 
approach that was due to the higher rate of pT3 disease in 
RS-RALP and not related to the surgical technique or extent 
of NVT preservation.

The preservation of the periprostatic anatomy is of para-
mount importance for the maximization of the post-RALP 
functional outcomes [9]. The Retzius-sparing approach, sim-
ilarly to the PVC preservation described before [9], achieves 
a complete sparing of the anatomical structures (detrusor 
apon and related ligaments) that physiologically support the 
external urethral sphincter complex and preserve the urethra 
in its normal place in the pelvic floor, providing the neces-
sary anterior stabilization for its biomechanics. The ante-
rior suspension of the vesico-urethral anastomosis prevents 
urethral stump recession and probably alleviates downward 
bladder prolapse on the anastomosis.

Several are the limits of the current study. The study 
population, although adequately powered, is small. No 

Table 4   Univariable and 
Multivariable analyses of 
the impact of patient-related, 
pathologic and technical factors 
on immediate continence 
recovery

Only age and RS-RALP are significantly associated to immediate UC recovery

OR CI 95% p adjOR CI 95% p

RS-RALP 1 1
TR-RALP 0.39 0.15 0.99 0.048 0.29 0.09 0.82 0.02
PSA 0.89 0.75 1.06 0.547
Biopsy Gleason
 6(3 + 3) 1
 7 1.71 0.54 5.41 0.358

Age 0.89 0.82 0.98 0.011 0.87 0.79 0.96 0.006
Prostate volume 0.99 0.96 1.01 0.22
Operative time 1 0.99 1.01 0.858
Nerve-sparing
 Bilateral 1
 Unilateral 0.33 0.06 1.66 0.178
 Interfascial 1
 Intrafascial 2.24 0.79 6.32 0.127
 Mixed 2.4 0.67 8.64 0.181

pGleason
 6(3 + 3) 1
 7(3 + 4) 0.67 0.23 1.99 0.472
 7(4 + 3) 2.14 0.51 9.02 0.299
 8 1.43 0.08 24.81 0.807

PT
 pT0 1
 pT2 0.72 0.27 1.9 0.503
 pT3 -

Anastomosis
 Running 1
 Van Velthoven 1.27 0.51 3.16 0.608

Surgical margins
 Negative 1
 Positive 0.92 0.29 2.91 0.64
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comparison of the erectile function outcomes or long-term 
oncologic outcomes has been performed. However, as shown 
by a recent manuscript [27], there was not a significant dif-
ference in erectile function (EF) outcomes (defined as erec-
tions sufficient for penetrative intercourse) both at 3 months 
(36.7% for TR-RALP vs. 43.7% for RS-RALP) and 12 
months (69.2% vs. 86.5% respectively, p = 0.5). Biochemi-
cal recurrence-free survival (BCRFS) rates at 12 months 
were 92.7% for TR-RALP vs. 91.4% for RS-RALP. Our trial 
was powered a priori to assess differences in continence 
recovery; considering that the reported differences in EF 
recovery rates and BCRFS are minimal and not of statistical 
significance, our sample size would be inadequately pow-
ered to assess them. No cases of high-risk prostate cancer 
were finally included and no urinary function-related bother 
scores were assessed.

Conclusions

While multiple factors are associated with the development 
of postprostatectomy incontinence, surgical modifications 
also play a role. In this context, it seems that the Retzius-
sparing approach enhances, as an independent factor, early 
continence recovery. Elder patients may benefit more from 
the Retzius-sparing approach in RALP. Further studies are 
required to confirm the reproducibility of our results.
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