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Abstract

Background: Recently, our LAP-01 trial demonstrated superiority of robotic-assisted
laparoscopic radical prostatectomy (RARP) over conventional laparoscopic radical
prostatectomy (LRP) with respect to continence at 3 mo.
Objective: To compare the continence, potency, and oncological outcomes between
RARP and LRP in the 12-mo follow-up.
Design, setting, and participants:: In this multicentre, randomised, patient-blinded con-
trolled trial, patients referred for radical prostatectomy to four hospitals in Germany
were randomly assigned (3:1) to undergo either RARP or LRP.
Outcome measurements and statistical analysis:: Continence was assessed as a patient-
reported outcome through validated questionnaires. Secondary endpoints included
potency and oncological outcomes. Data were statistically analysed by bivariate tests
and multivariable models.
Results and limitations:: At 12 mo, follow-up data were available for 701 of 782
patients. Continence at 6 and 12 mo after surgery was better in RARP patients, however
no longer statistically significant (p = 0.068 and 0.38, respectively). Patients who were
potent at baseline and underwent nerve-sparing surgery reported significantly higher
potency after RARP, as defined by the capability to maintain an erection sufficient for
intercourse at 3 (p = 0.005), 6 (p = 0.018), and 12 mo (p = 0.013). There were no statis-
tically significant differences in oncological outcomes at 12 mo. It is a limitation that the
influence of different anastomotic techniques was not investigated in this study.
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Conclusions: Both LRP and RARP offer a high standard of therapy for prostate cancer
patients. However, robotic assistance offers better functional outcomes in specific areas
such as potency and early continence in patients who are eligible for nerve-sparing RP.
Patient summary: We compared outcomes 12 mo after radical prostatectomy between
robotic-assisted and conventional laparoscopy. Both methods were equivalent with
respect to oncological outcomes. Better recovery of continence in patients with
robotic-assisted surgery, which was observed at 3 mo, blurred up to 12 mo. A benefit
of robotic-assisted surgery was also observed in potency.

� 2022 Published by Elsevier B.V. on behalf of European Association of Urology.
1. Introduction

Since its introduction in 2000 [1–3], robotic surgical assis-
tance has become the most popular approach to perform
radical prostatectomy (RP) in many western countries.
However, the dissemination of robotic-assisted radical
prostatectomy (RARP) has not been driven by level 1 evi-
dence. Currently, the available guidelines do not highlight
any specific approach to be clearly superior. Rather, the
guidelines recommend that surgeons apply the technique
in which they are most proficient [4–6]. To date, only two
randomised controlled trials (RCTs) exist that investigated
differences between RARP and conventional laparoscopic
RP (LRP). Asimakopoulos et al [7] reported a faster return
to potency for the RARP arm and Porpiglia et al [8,9]
observed significantly higher rates of continence in RARP
patients. However, this evidence has been criticised as
insufficient to support and justify the transition from con-
ventional laparoscopic to the robotic-assisted approach.
Both trials were limited due to their single-surgeon setting,
which might not necessarily reflect daily clinical practice.

In order to provide high-quality evidence, the LAP-01
multicentre, patient-blinded, randomised controlled trial
was conducted in Germany between November 2014 and
April 2019 [10]. Patients were randomised in a 3:1 ratio to
RARP or LRP, and were blinded to the approach until com-
pletion of a 3-mo follow-up (FU). Superiority of RARP in
terms of recovery of early continence (at 3-mo FU) was
reported previously in the group of patients who received
a bilateral nerve-sparing (NS) procedure (p = 0.005) [10].
This difference was not observed in the non-NS group (p =
0.90).

There is a general agreement that RP patients continue to
recover even after 3 mo, especially with regard to conti-
nence and potency. Therefore, 12-mo functional and onco-
logical data are of paramount importance to compare the
outcomes of the different surgical approaches. We now
report the 12-mo results of the LAP-01 trial.
2. Patients and methods

2.1. Study design and participants

This was an investigator-initiated, multicentre, randomised,
patient-blinded controlled trial that was conducted at four
high-volume urology departments in Germany. The trial
was designed to show superiority of RARP over LRP in terms
of continence at 3 mo postoperatively. This goal was met,
and the corresponding results have been published previ-
ously [10].
aa Arthanareeswaran et al.,
rolled LAP-01 Trial, Eur Uro
Between November 2014 and April 2019, participating
centres recruited men under 75 yr of age with newly diag-
nosed prostate cancer who selected RP as their primary
treatment. The inclusion and exclusion criteria are
described in Supplementary Table 1. In total, 15 surgeons
performed the procedures in this trial, with a mean of 51
procedures per surgeon (range 1–198, median 38). With
the exception of one surgeon, all surgeons had performed
>150 procedures using both approaches. Ethical approval
was obtained from the ethical committees of all four partic-
ipating centres, and written informed consent was obtained
from all patients. The LAP-01 trial was registered with the
German Clinical Trial registry (Deutsches Register Klinis-
cher Studien; DRKS ID number: DRKS00007138) and the
U.S. National Library of Medicine clinical trial registry (clin-
icaltrials.gov; NCT number: NCT03682146).
2.2. Sample size calculation

A 10% difference in continence rates (44% vs 34%) at 3-mo
FU, and an error rate of a = 5% and 10% dropouts were
assumed. To detect a difference with 80% power by log-
rank test, a sample size of N = 782 was calculated. Sample
size calculation is explained in detail elsewhere [10].
2.3. Randomisation and data acquisition

Patients were randomised in a 3:1 ratio to RARP or LRP 1 d
prior to surgery. Randomisation was stratified by scheduled
NS procedure (non-NS, unilateral NS, and bilateral NS), age
(�65 or >65 yr), and trial site. Treatment allocation was per-
formed centrally and was computer assisted by the Clinical
Trial Center Leipzig using a minimisation procedure with a
random component [11]. Study data were extracted from
case report forms and medical records.
2.4. Procedures and postoperative care

Both RARP and LRP were performed as described previously
[10]. All patients were instructed to perform pelvic floor
muscle exercises and could choose to attend a 3-wk postop-
erative rehabilitation programme that is compensated by
the German health care system. It is offered between 1 wk
and 3 mo after RP, and includes extensive pelvic floor train-
ing. The subsequent postoperative care was provided by
urologists in private practice. In Germany, the costs for
phosphodiesterase type 5 inhibitors are not covered by pub-
lic health insurance.
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2.5. Outcomes

Functional and oncological outcomes were assessed via val-
idated questionnaires at baseline and at 3, 6, and 12 mo
postoperatively. During the FU period, participants received
their questionnaires by mail and completed them indepen-
dently at home.

2.6. Continence

Data on continence were collected via patient-reported pad
diary until 3 mo after RP. After this, data on pad usage were
collected using standardised questionnaires. Patients were
defined to be continent if they either did not use any pad
or used a safety pad without involuntary loss of urine (no
use of pads or single safety pad = 0/safety pad criterion).
To further assess the continence status, the International
Consultation on Incontinence Questionnaire Short Form
(ICIQ-SF) was used, which consists of three questions. Fur-
thermore, the prostate cancer–specific health-related qual-
ity of life questionnaire of the European Organization for
Research and Treatment of Cancer (EORTC QLQ-PR25) was
used to assess urinary symptoms, which consists of eight
questions [12].

2.7. Potency

Potency was investigated by means of the International
Index of Erectile Function (IIEF) version 5 along with three
specific questions and the EORTC QLQ-PR25 sexual activity
(two questions) and sexual functioning (four questions,
conditional on being sexually active) subscales [12].
Potency was defined as the ability to maintain an erection
sufficient for penetration.

2.8. Oncological outcomes

Data on biochemical recurrence (BCR) were gathered by
contacting the patients’ urologists at 3, 6, and 12 mo post-
operatively. At the same time points, patients were asked
whether they had been diagnosed with recurrence and/or
metastases, or whether they had received additional thera-
pies for prostate cancer. BCR was defined as a prostate-
specific antigen (PSA) value of �0.2 ng/ml.

2.9. Statistical analysis

2.9.1. Analysis population
Three different populations were defined. First, all ran-
domised patients who underwent surgery formed the safety
analysis set. Second, the full analysis set consisted of all
treated patients with the available primary endpoint. Fol-
lowing the intention-to-treat principle, they were analysed
according to the randomised arm. The third population
(PbNS) was defined for analysis of potency in a post hoc
fashion. It consisted of patients who were potent at baseline
and underwent a unilateral or bilateral NS procedure.

To characterise the study cohort, means and standard
deviations were calculated for continuous variables, and
number and percentages were calculated for categorical
data. The skew distributed PSA values preoperatively were
summarised by median and quartiles. Frequencies of conti-
nent patients were compared in total and separately for the
categories of NS by the chi-square test. We compared mean
Please cite this article as: Vinodh-Kumar-Adithyaa Arthanareeswaran et al.,
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questionnaire scores (IIEF and ICIQ sum, PR-25 scales) by
means of t test for independent samples. Cohen’s D was cal-
culated as an effect measure for continuous characteristics;
95% confidence intervals for proportions and their differ-
ences were calculated by the method of Wilson. The mea-
sure A, the probability of stochastic superiority following
Delaney and Vargha [13], was calculated for ordinal data.

For longitudinal considerations, linear mixed models
were calculated, including arm, randomisation strata, and
time as fixed factors and a random intercept for patient
and centre. The coefficient of the interaction term time �
arm estimates the effect of different changes of the ques-
tionnaire scale adjusted by the baseline value. However,
terms with negligible effects were removed from the model.

Data preparation and descriptive statistics were done by
means of IBM SPSS Statistics, version 26. The analysis of
ordinal data as well as generation of graphs was realised
by means of R, including the packages survival, binom, ord-
dom, QoLR, and lmerTest [14,15].
3. Results

We randomised 782 patients into two groups (RARP n = 586
and LRP n = 196). At 12-mo FU, the analysis set consisted of
701 patients (Fig. 1). The baseline characteristics between
the trial groups were well balanced and are presented in
Supplementary Table 2. Patients who were potent at base-
line and received an NS surgery showed similar baseline
characteristics and are presented in Supplementary Table 3.
3.1. Continence

The study showed a significant difference of 8.7% in conti-
nence rates among the RARP patients according to the 0
pads/safety pad definition at 3-mo FU (p = 0.027) [10]. This
difference decreased to 7.5% at 6-mo and to 3.2% at 12-mo
FU and was no longer significant (p = 0.068 and p = 0.38
respectively; Fig. 2). The difference in continence was more
pronounced for patients who had received an NS procedure,
but was not significant at 6 and 12 mo FU (Fig. 2). There was
only an insignificant difference in the ICIQ sum scores at 6
and 12 mo, as shown in Table 1. In addition, differences
between treatment groups in urinary symptoms, as mea-
sured by the QLQ-PR25, were negligible (Table 1).
3.2. Potency

Potency was compared by analysing data from patients who
underwent an NS procedure and were potent at baseline
(PbNS post hoc analysis) which included 310 patients
(Table 2). RARP patients reported about 15% higher rates
of potency during the entire FU period (3 mo: p = 0.005; 6
mo: p = 0.018; 12 mo: p = 0.013). The superiority of RARP
in erectile function recovery was also documented by the
outcomes of the IIEF questionnaire at 3-mo (p = 0.010)
and 12-mo (<0.001) FU. RARP patients also reported higher
PR-25 values for sexual activity and functioning at 3, 6, and
12 mo. The difference is low at 3 mo and increases up to 1
yr. However, high variability thwarts significance (Table 2).
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RARP LRP
n = 586 n = 196

Study end before OP Study end before OP
+ Patient request n = 6 + Patient request n = 9
+ Other therapy n = 3 + Other therapy n = 2
+ Comorbid condition n =1

Premature study end Premature study end
+ Patient request n = 20 + Patient request n = 12
+ Drop-out n = 1 + Patient died n = 1
+ Language skills n = 1 + Drop-out n = 1
+ Reason unknown n = 2

Missing continence status
n = 5

Analysis

(3 mo) RARP n = 547 LRP n = 171 

RARP n = 234 LRP n = 76
Premature study end Premature study end
n = 14 n = 3

Randomisation

Treatment

n = 782
Randomised

Safety analysis set  n = 761
Prostatectomy

n = 701

Analysis set potency‡ n = 310

Follow-up
(3 mo)

Follow-up 
(12 mo)

Full analysis set  n = 718

Fig. 1 – Flow chart of the trial. LRP = laparoscopic radical prostatectomy; OP = operation; RARP = robotic-assisted laparoscopic radical prostatectomy.

Fig. 2 – Continence by arm and nerve-sparing surgery follow-up at 3, 6, and 12 mo. The diagram shows frequencies including 95% confidence intervals
stratified by study arm and category of nerve-sparing surgery. CI = confidence interval; LRP = laparoscopic radical prostatectomy; RARP = robotic-assisted
laparoscopic radical prostatectomy.
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Table 1 – Continence recovery at 6- and 12-mo FU; descriptive statistics and tests

ITT: Randomisation arm p value Effect measure

RARP LRP
(N = 547) (N = 171)

6-mo FU
ICIQ-SF Prob. of stoch. superiority a

1. How often do you leak urine? Never 186 36% 42 25% 0.074 56% (51–61%)
About once per week or less often 123 24% 39 24%
2 or 3 times a week 57 119% 17 10%
About once daily 45 8.6% 15 9.1%
Several times a day 104 20% 50 30%
All the time 7 1.3% 2 1.2%

2. How much urine do you leak? None 186 36% 46 28% 0.27 53% (48–58%)
Little 304 59% 107 66%
Moderate 22 4.3% 8 4.9%
Large 3 0.6% 2 1.2%

Mean ± SD Mean ± SD Mean difference (95% CI)

3. Overall, how much does leaking urine interfere with your everyday
life?

1.8 ± 2.4 1.9 ± 2.3 0.47 –0.1 (–0.2, 0.1)

ICIQ sum 4.7 ± 4.6 5.4 ± 4.6 0.091 –0.7 (–1.5, 0.1)
EORTC QLQ-PR25 urinary symptoms 22.5 (21, 24) 23.3 (20.7,

25.9)
–0.07 (–0.24, 0.11)

12-mo FU
ICIQ-SF Prob. of stoch. Superiority a

1. How often do you leak urine? Never 230 45% 62 38% 0.51 53% (48–57%)
About once per week or less often 122 24% 39 24%
2 or 3 times a week 42 8.2% 20 12%
About once daily 35 6.8% 11 6.7%
Several times a day 81 16% 30 18%
All the time 5 1.0% 1 0.6

2. How much urine do you leak? None 233 46% 63 39% 0.26 53% (48 to 58%)
Little 270 53% 92 57%
Moderate 7 1.4% 4 2.5%
Large 2 0.4% 2 1.2%

Mean ± SD Mean ± SD Mean difference (95%CI)
3. Overall, how much does leaking urine interfere with your everyday

life?
1.4 ± 2.2 1.6 ± 2.5 0.28 –0.1 (–0.3, 0.1)

ICIQ sum 3.9 ± 4.3 4.4 ± 4.6 0.17 –0.5 (–1.4, 0.3)
EORTC QLQ-PR25 urinary symptoms 19.2 (17.7,

20.7)
20.2 (17.5,
22.8)

–0.08 (–0.25, 0.10)

CI = confidence interval; EORTC QLQ-PR25 = prostate cancer–specific health-related quality of life questionnaire of the European Organization for Research and
Treatment of Cancer; FU = follow-up; ICIQ-SF = International Consultation on Incontinence Questionnaire Short Form; ITT = intention to treat; LRP = laparo-
scopic radical prostatectomy; RARP = robotic-assisted radical prostatectomy; SD = standard deviation.
a Effect measure A: probability of stochastic superiority, especially appropriate for ordinal variables [12]. It means, for example, for the first question (6 mo): in
pairwise comparison, patients of the RARP arm have a lower (better) category with probability 56%.
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3.3. Oncological outcomes

The data concerning oncological outcomes are presented in
Table 3. There were only insignificant differences in BCR
rates and postoperative radiotherapy rates between RARP
and LRP groups in all tumour stages (pT2, pT3, and pT4).
4. Discussion

RARP is increasingly being utilised around the world since
its inception in 2001 in spite of insufficient high-quality evi-
dence to support its superiority. Unfortunately, the avail-
able literature is based on either observational studies or
monocentric studies with limited numbers of patients. In
order to close this gap, we conducted the first multicentre,
randomised, patient-blinded study worldwide to compare
RARP and LRP in terms of functional and oncological out-
comes. It is also the largest study carried out till date on this
topic, with 782 randomised and 718 primarily evaluated
patients.
Please cite this article as: Vinodh-Kumar-Adithyaa Arthanareeswaran et al.,
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Incontinence following RP is one of the most bothersome
postoperative complications that has a significant impact on
patient’s quality of life [16–20]. A recent meta-analysis by
Carbonara et al [21] that included previous prospective
and observational studies showed that the urinary inconti-
nence rate after 12 mo was significantly lower in the RARP
group. It should be noted that the reported continence rates
are strongly influenced by differing definitions used to
assess urinary continence and vary widely across the pub-
lished studies. A similar problem was observed in studies
comparing RARP and the open approach. A recent RCT
involving 326 men did not show significant difference in
the continence rates at 6, 12, and 24 mo between open RP
and RARP using the Expanded Prostate Cancer Index Com-
posite (EPIC) questionnaire [22,23]. A prospective trial by
Porpiglia et al [9] randomised 120 prostate cancer patients
to either RARP or LRP, and showed statistically significant
differences in continence 12 mo after surgery in favour of
RARP. In another randomised comparison of RARP versus
LRP, Asimakopoulos et al [7] assessed 128 patients sched-
Robotic-assisted Versus Laparoscopic Radical Prostatectomy: 12-month
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uled to undergo RP with bilateral NS. Their trial did not
observe a statistically significant difference in continence.
Recently, early functional outcomes of our trial that showed
significantly higher continence rates at 3-mo FU in the RARP
group (p = 0.027) were published. However, the result was
influenced, to a large extent, by the patients who under-
went NS surgery. It is noteworthy that this difference in
continence rate diminishes at the 12-mo FU in our trial.

In terms of potency, a meta-analysis showed that the
recovery rate of erectile functioning was higher for RARP
than for LRP at 12-mo (p = 0.007) FU, with potency being
defined as an IIEF-5 score of >17 [21]. Our trial showed sig-
nificantly better potency rates throughout the FU period
(from 3 to 12 mo). Thus, patients who are eligible for an
NS surgery benefit from the use of robotic-assisted surgery.
Patel et al [24] have previously introduced the concept of
the ‘‘pentafecta’’ outcome, which includes the achievement
of potency, continence, BCR-free survival rates, negative
surgical margins, and no postoperative complications after
RARP. Although erectile dysfunction was considered to be
the most common reason for the failure of pentafecta
achievement, the recovery of erectile function after RP is a
difficult outcome to compare. Different definitions for
potency recovery, differences in postsurgery rehabilitation,
and characteristics of the surgical techniques (with or with-
out NS) influence reports on potency outcomes in studies.
Furthermore, new techniques have been published recently
Table 2 – Potency

Analysis of the PbNS (N = 310) Rando

(Patients who were potent at baseline RARP
and underwent nerve sparing surgery) (N = 2

3 mo
In the last 3 mo:
1. Has the urologist offered erectility supporting treatment? 121 (5
2. Did you have an erection hard enough for sexual intercourse? 52 (23
3. Did you use erectility supporting aids? 112 (5

IIEF Sum 7.1 (6.
EORTC QLQ-PR25 sexual activity 47.1 (
EORTC QLQ-PR25 sexual functioning 47.7 (4
6 mo
In the last half year:
1. Has the urologist offered erectility supporting treatment? 125 (5
2. Did you have an erection hard enough for sexual intercourse? 69 (31
3. Did you use erectility supporting aids? 121 (5

IIEF sum 7.9 (7
EORTC QLQ-PR25 sexual activity 50.4 (4
EORTC QLQ-PR25 sexual functioning 50.8 (
12 mo
In the last half year:
1. Has the urologist offered erectility supporting treatment? 117 (5
2. Did you have an erection hard enough for sexual intercourse? 89 (40
3. Did you use erectility supporting aids? 120 (5

IIEF sum 9.4 (8.
EORTC QLQ-PR25 sexual activity 53.1 (
EORTC QLQ-PR25 sexual functioning 52.6 (5

EORTC QLQ-PR25 = prostate cancer–specific health-related quality of life questionn
= International Index of Erectile Function; LRP = laparoscopic radical prostatecto
a 95% confidence intervals.
b p value from the interaction term in the mixed linear model.
c Estimated difference adjusted by baseline means.
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on potency-preserving techniques for robotic platforms,
such as real-time penile oxygen monitoring and cavernous
nerve mapping [25,26]. Two monocentric RCTs demon-
strated significantly better potency recovery in the RARP
group after 12-mo and 5-yr FU. Both the return to baseline
for IIEF-5 score and that to IIEF-5 >17 were significantly
higher in the RARP group [7]. Whereas a cumulative analy-
sis by Ficarra et al [27] did not observe a significant differ-
ence between the two methods. These findings, however,
must be interpreted with caution as study type, differences
in patient inclusion criteria, surgical techniques, and learn-
ing curves could have influenced the results. A subgroup
analysis of our trial involving only patients who were
potent at baseline and who underwent an NS procedure
clearly showed a significant advantage of RARP over LRP
in terms of potency throughout the FU period. This result
highlights the fact that RARP can be recommended to
patients who are primarily potent and in whom the tumour
status permits NS surgery.

A possible explanation for the advantage of RARP over
LRP is the improved manoeuvrability in robotic-assisted
surgery, which can enable improved dissection of the pro-
static plexus and the neurovascular bundle. This could be
an explanation why patients who are candidates for an NS
procedure have an advantage in functional outcomes. The
nerves of the neurovascular bundle partly innervate the
external urethral sphincter and transport the parasympa-
misation arm p value Effect measure

LRP
34) (N = 76)

Frequency difference
4%) 37 (49%) 0.46 10% (–8.1%, 18%)
%) 6 (8.2%) 0.005 15% (6.6%, 23%)
1%) 33 (44%) 0.30 6.9% (–6.1%, 20%)

Adjusted mean difference
3, 7.9) a 5.3 (3.9, 6.7) 0.010 b 2.1 (0.46, 3.7) c

43.6, 50.5) 44.4 (38.5, 50.4) 0.18 4.5 (–2.2, 11.2)
5.3, 50.1) 46.9 (42.4, 51.4) 0.55 1.7 (–4.0, 7.4)

Frequency difference
5%) 35 (48%) 0.29 7.2% (–6.0%, 20%)
%) 12 (16%) 0.018 14% (3.8%, 25%)
3%) 37 (51%) 0.15 2.6% (–11%, 16%)

Adjusted mean difference
.1, 8.7) 6.7 (5.3, 8.1) 0.069 1.5 (–0.15, 3.1)
7.0, 53.8) 45.9 (39.9, 51.9) 0.056 6.4 (–0.3, 13.1)
48.4, 53.1) 51.0 (46.6, 55.4) 0.82 0.6 (–5.0, 6.3)

Frequency difference
2%) 40 (56%) 0.62 –3.3% (–16%, 9.9%)
%) 17 (24%) 0.013 16% (4.4%, 28%)
5%) 44 (60%) 0.41 –5.5% (–18%, 7.5%)

Adjusted mean difference
6, 10.1) 6.8 (5.4, 8.2) <0.001 2.8 (1.2, 4.4)
49.6, 56.5) 49.2 (43.2, 55.2) 0.089 5.7 (–1.0, 12.4)
0.3, 55.0) 48.7 (44.5, 52.8) 0.078 4.8 (–0.6, 10.3)

aire of the European Organization for Research and Treatment of Cancer; IIEF
my; RARP = robotic-assisted radical prostatectomy.
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Table 3 – Oncological outcomes at 12 mo

RARP LRP p value
(N = 562) (N = 199)

pT2
PSA <0.2, no radiotherapy 323 (91%) 111 (93%) 0.33
Radiotherapy without PSA recurrence 7 (2.0%) 2 (1.7%)
PSA recurrence without radiotherapy 15 (4.2%) 1 (0.8%)
PSA recurrence with radiotherapy 11 (3.1%) 5 (4.2%)
Total 356 (100%) 119 (100%)
pT3
PSA <0.2, no radiotherapy 106 (53%) 44 (57%) 0.78
Radiotherapy without PSA recurrence 50 (25%) 20 (26%)
PSA recurrence without radiotherapy 10 (5.0%) 2 (2.6%)
PSA recurrence with radiotherapy 33 (17%) 11 (14%)
Total 199 (100%) 77 (100 %)
pT4
PSA <0.2, no radiotherapy 0 (0%) 1 (50%) 0.60
PSA recurrence without radiotherapy 3 (75%) 1 (50%)
PSA recurrence with radiotherapy 1 (25%) 0 (0%)
Total 4 (100%) 2 (100%)

LRP = laparoscopic radical prostatectomy; PSA = prostate-specific antigen; RARP = robotic-assisted radical prostatectomy.
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thetic fibres that enable an influx of blood into the corpora
cavernosa [28]. The external urethral sphincter is further
innervated by the pudendal nerves that spring from the
S2 to S4 nerve roots [29]. This dual innervation of the exter-
nal sphincter could explain the short-term differences in
continence between the two groups, as the damage caused
to the neurovascular bundle during RP leads to deteriora-
tion of the continence apparatus. After an initial phase of
incontinence due to diminished innervation of the external
sphincter, fibres of the pudendal nerves might compensate
the function of the damaged neurovascular nerves. Herein,
better nerve preservation and more careful dissection facil-
itated by the robotic-assisted approach could lead to a bet-
ter short-term recovery of continence. Over time, urinary
continence may improve further as fibres of the pudendal
nerves compensate for the damaged fibres of the neurovas-
cular bundle. This dual innervation could explain the reduc-
tion of difference between the two approaches as time
passes. Similarly, persistent differences in potency between
the two groups may be due to the fact that the corpora cav-
ernosa are predominantly innervated by the neurovascular
bundle, and therefore other nerves cannot compensate for
the loss of innervation.

There is a paucity of high-quality studies that compare
data on BCR in this regard. Furthermore, different defini-
tions for BCR, and inclusion of patients from different
tumour stages and those who underwent adjuvant radio-
therapy further complicate the situation. Two monocentric
RCTs did not show significant difference in the BCR rates
at 12-mo FU (p = 0.2 and p = 0.19) [7,8]. The trials, however,
included only patients with clinical stage up to T2. On the
contrary, we included a wider spectrum of clinical tumour
stages that better reflects everyday clinical practice. A sub-
group analysis of BCR rates based on pathological tumour
stage and adjuvant radiotherapy status revealed compara-
ble outcomes between both techniques at 12-mo FU. This
highlights the fact that both LRP and RARP are equally effec-
tive with regard to oncological outcomes.

Our study results that are based on a multicentre ran-
domised design, rigorous 3-mo patient blinding, large sam-
ple size, and robust and well-defined outcomes may have
Please cite this article as: Vinodh-Kumar-Adithyaa Arthanareeswaran et al.,
Outcomes of the Multicentre Randomised Controlled LAP-01 Trial, Eur Uro
future implications on the outlook of minimally invasive
prostatectomy. Robotic-assisted surgery is here to stay,
and as more companies introduce new robots to the market,
the competition may lead to a cost reduction. Furthermore,
robotic surgical systems offer the prospect of standardised
and structured mentoring programmes for the trainees
[29]. The master-slave console systems allow for better
options to guide the trainees than conventional laparo-
scopic systems. This may result in a shorter learning curve
[30]. However, it should be noted that we did not examine
the learning curve of the procedures as participating sur-
geons were already skilled in the examined procedures.
4.1. Limitations

It is a limitation that the influence of different anastomotic
techniques was not investigated in this study. Furthermore,
the setting in the German health-care system could limit
the transferability of the data to other health care systems.
Additionally, a limitation of the currently presented data
includes a possibly remaining, but not detected, difference
in terms of continence between the two groups. This stems
from the sample size calculation that was originally per-
formed to show a difference at 3-mo FU. Therefore, a differ-
ence in continence rates might remain undetected due to a
sample size originally calculated for a different time point.
5. Conclusions

In conclusion, both LRP and RARP offer a high standard of
therapy for prostate cancer patients. Patients with low-
and intermediate-risk prostate cancer who are eligible for
an NS approach will likely benefit from the use of robotic-
assisted surgery for NS RP. This benefit will be a higher rate
of early continence and likely a sustained higher rate of
postoperative potency. Patients with high-risk prostate can-
cer who are not eligible for an NS approach will likely not
profit from a robotic-assisted approach and may undergo
conventional laparoscopic surgery without a higher risk of
postoperative incontinence.
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