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historical control group of consecutive 
patients who had RRP from 20 May 2004 to 
28 February 2007. All patients were operated 
by the same laparoscopically naive surgeons. 
The comparison was by matched-pair 
analysis.

 

RESULTS

 

The baseline characteristics of the two groups 
were equivalent, although there was a higher 
percentage of patients with pT3/pT4 disease 
in the RRP group. As a proxy for oncological 
outcome, positive surgical margins were 
equivalent in the two groups (22% RARP vs 
25% RRP, 

 

P

 

 

 

=

 

 0.77). The overall mean (range) 
surgical duration was significantly longer 
in RARP group, at 215 (165–450) min 
vs 160 (90–240) min in the RRP group 
(

 

P

 

 

 

<

 

 0.001). However, RARP had a statistically 
significant advantage over RRP for estimated 
blood loss, of 200 vs 800 mL (

 

P

 

 

 

<

 

 0.001), 
duration of catheterization (6 vs 7 days 

 

P

 

 

 

<

 

 0.001) and length of stay (3 vs 6 days, 

 

P

 

 

 

<

 

 0.001) The 3, 6 and 12-month continence 
rates were 70%, 93% and 97% vs 63%, 83% 
and 88% after RARP and RRP, respectively 
(

 

P

 

 

 

=

 

 0.15, 0.011 and 0.014). The 3, 6 and 
12 month overall potency recovery rate was 
31%, 43% and 61% vs 18%, 31% and 41%, 
after RARP and RRP, respectively (

 

P

 

 

 

=

 

 0.006, 
0.045 and 0.003).

 

CONCLUSION

 

Our initial experience showed the feasibility 
of RARP in a laparoscopically naive centre. 
RRP seems to be a faster procedure, whereas 
RARP provided better results in terms of 
estimated blood loss, hospitalization and 
functional results. The early oncological 
outcome seemed to be equivalent in the two 
groups.
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OBJECTIVE

 

To compare the early oncological, 
perioperative and functional outcomes of 
robotic-assisted radical prostatectomy 
(RARP) vs open retropubic RP (RRP) in a 
laparoscopically naive centre, as robotic 
assistance aids the laparoscopically naive 
surgeon in minimally invasive prostate 
surgery, by offering magnification and 
superior dexterity.

 

PATIENTS AND METHODS

 

From 1 November 2006 to 31 December 
2007, 120 patients had RARP; this group was 
followed prospectively and evaluated for 
early oncological, perioperative and 
functional outcomes (measured at 3, 6 and 
12 months after surgery), and compared to a 

 

INTRODUCTION

 

Prostate cancer is one of the most common 
solid-organ neoplasms, accounting for 
218 890 new cases in 2007 in the USA [1]. 
The incidence of prostate cancer increased 
markedly in the USA after the approval 
of PSA testing by the Food and Drug 
Administration in 1986, and it is still 
increasing in the UK [available at http://info/
cancerresearch.org/cancerstats/types/
prostate/incidence/]. Furthermore, the 
widespread use of PSA testing has lead 
to a downward stage migration with the 

increasing incidence of localized diseases, 
suitable for curative treatment. Open 
retropubic radical prostatectomy (RRP) is the 
standard for treating localized prostate 
cancer but it is still associated with 
significant morbidity, particularly in terms 
of bleeding, incontinence and erectile 
dysfunction; therefore there is increasing 
interest in the development of minimally 
invasive approaches, to maintain the 
oncological quality of care but to reduce the 
effect of therapies on patients’ quality of 
life. Laparoscopic RP (LRP) was proposed 
by Schuessler 

 

et al.

 

 [2] in 1992 but then 

standardized by Gaston (reported in [3]) in 
1997. Several centres in Europe developed 
laparoscopic RP [4] but with no real 
worldwide diffusion, being a technically 
demanding procedure.

In May 2000 Binder and Kramer [5] reported 
the first LRP assisted by a robotic master-
slave system, RARP, (da Vinci

 

TM

 

, Intuitive 
Surgical, Sunnyvale, CA, USA). Since then 
there has been increasing interest in this new 
technology and several series with consistent 
results were published [6,7], with a significant 
contribution to the widespread diffusion of 
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the minimally invasive approach to prostate 
cancer surgery.

The aim of the present study was to compare 
the early oncological, perioperative and 
functional results of RARP vs RRP, in 
matched-pair analysis in a laparoscopically 
naive centre.

 

PATIENTS AND METHODS

 

This matched-pair analysis was a controlled 
but not randomized study. The group of 
patients treated by RARP was prospectively 
followed and evaluated for oncological, 
perioperative and functional outcomes 
(measured at 3, 6 and 12 months after 
surgery); these patients were compared to 
a historical control group who had RRP. 
The comparability was guaranteed by the 
following criteria: all controls were 
consecutive patients who had been operated 
from 20 May 2004 to 28 February 2007 at the 
authors’ institution by the same surgeons who 
performed the RRP. All the records of both 
groups were prospectively inserted in an 
electronic database. Patients undergoing 
RARP had surgery between 1 November 2006 
and 31 December 2007. The number of patients 
who had RARP in the study (120) was 
predefined on the basis of the established 
calendar time. Two historical controls to match 
to each RARP patient were chosen (240); the 
choice was based purely on feasibility criteria 
and not on statistical considerations.

Between 1 November 2006 and 28 February 
2007 both the procedures were performed at 
the same time in our institution. In that 
period, the choice of surgical approach was 
according to patients’ preference after 
discussing the risks, benefits and alternatives 
with the attending surgeon.

RRP was performed as described by Walsh 
[8], and RARP according to the technique 
described by Patel 

 

et al.

 

 [9]. In both cases 
we modified the techniques with the 
reconstruction and repair of the muscular 
fascial plate, as suggested by our group 
[10,11].

All the surgery was performed by three 
surgeons (O.d.C., D.V.M. and B.R.). None of 
them had previously undertaken a complete 
pure laparoscopic operation.

The short-term oncological outcome was 
assessed by positive surgical margins (PSMs), 

defined as the presence of tumour at the inked 
margin of the surgically removed prostate. The 
perioperative outcome was assessed as the 
duration of surgery (defined as skin incision to 
skin closure time in both procedures), bleeding, 
hospitalization, and days of catheterization. 
The functional outcome was assessed as 
continence, defined as no pad use or only one 
safety pad [10], and sexual function, defined as 
the ability to have complete sexual intercourse 
(with or without oral pharmacological 
therapy). In both groups the data were 
acquired by a third-party interviewer [10].

The baseline characteristics of all patients 
were summarized as the median (range) for 
continuous variables and frequencies and 
percentages for categorical variables. 
Functional outcomes were summarized both 
as continuous variables, as the mean (

 

SD

 

) and 
median (range), and as categorical variables. 
To assess differences between RARP and 
historical RRP groups for continuous 
variables, the nonparametric Wilcoxon rank-
sum test was used, because of the high 
heterogeneity reported in the variability 
between groups. Differences between groups 
for categorical variables were assessed using 
the Pearson chi-square test. Differences 
between groups in functional outcomes 
(urinary continence and potency) at 3 and 6 
months were evaluated using the Wilcoxon-
Mann-Whitney test and quantified by the 
median and 25th and 75th percentiles.

Multivariate analyses of binary and 
continuous variables were done using logistic 
regression and a multiple regression model, 
respectively. Each model included the 
following variables: age, pT stage, PSA level at 
entry and surgical technique (RARP vs RRP); 
the three surgeons (all laparoscopically naive) 
were also included as an adjusting factor.

 

RESULTS

 

From November 2006 to December 2007, 120 
patients had RARP in our institution and were 
matched with 240 patients who had open 
RRP from May 2004 to February 2007. The 
patients’ baseline characteristics are listed 
in Table 1. Age, PSA level, biopsy Gleason 
score and clinical stage, as expected, were 
equivalent, while there was a higher 
percentage of patients with pT3/pT4 disease 
in the RRP group.

The rate of PSMs in patients treated with 
RARP was 22%, vs 25% in men undergoing 

RRP. RARP was less likely to be associated 
with PSMs than RRP in univariable and 
multivariable analysis (odds ratio, OR, 0.8 and 
0.92, respectively), but it was not statistically 
significant (

 

P

 

 

 

=

 

 0.41 and 0.77, respectively).

The preoperative PSA level did not correlate 
with the PSM rate but was statistically 
significant (

 

P

 

 

 

<

 

 0.001) when stratified by 
stage of disease. Patients who presented with 
pT3-4 stage had 3.5 times the risk of a PSM 
than patients with pT2 disease (Table 2).

The PSM rate was significantly lower in pT2 
than in pT3-4 disease, in both the RARP and 
RRP groups. The PSM rate in organ-confined 
cancer was 17% in the RRP group and 15% in 
the RARP group (

 

P

 

 

 

=

 

 0.73), and 34% in men 
with pT3/T4 disease undergoing RARP vs 42% 
in men undergoing RRP (

 

P

 

 

 

=

 

 0.44).

The perioperative outcomes are summarized 
in Table 2; the operative duration was less for 
RRP (

 

P

 

 

 

=

 

 0.001), and the mean blood loss 
during RARP was significantly lower than in 
RRP (univariable and multivariable analysis, 
both 

 

P

 

 

 

<

 

 0.001). Patients undergoing RARP 
had shorter bladder catheter drainage than 
those undergoing RRP (

 

P

 

 

 

<

 

 0.001), with the 
proportion of patients who needed the 
catheter for 

 

>

 

7 days being muck lower in 
the RARP group than in the RRP group 
(

 

P

 

, chi-square 

 

<

 

0.001; Table 2)

There was a statistically significantly lower 
(

 

P

 

 

 

<

 

 0.001) mean length of hospital stay in the 
RARP than in the RRP group.

For urinary continence, RARP provided a 
significantly better outcome than RRP in 
terms of return of continence, defined as no 
pad usage or at least one safety pad, at 3, 6 
and 12 months (Table 2; 

 

P

 

 

 

=

 

 0.15, 0.011 and 
0.014, respectively). The return of continence 
was significantly (

 

P

 

 

 

=

 

 0.007) shorter in men 
undergoing RARP, with most of them 
becoming continent within the first 3 months 
after surgery.

The percentage of patients who achieved 
functional erections at 3 months was 
statistically and significantly higher in the 
RARP than in the RRP group (Table 2; 

 

P

 

 

 

=

 

 0.006). At 6 months this percentage 
increased to 43% in men who had RARP, but 
only 31% of men in the RRP group had 
regained erectile function (

 

P

 

 

 

=

 

 0.045). At 
12 months the statistical advantage remained 
evident (

 

P

 

 

 

=

 

 0.003; Table 2).
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When stratifying by age, of the 44 patients 
aged 

 

<

 

65 years in the RARP group who had 
unilateral or bilateral nerve sparing, 73% 
regained erectile function at 12 months, vs 
only 48% of men aged 

 

<

 

65 years (96 men) 
in the RRP group who had a nerve-sparing 
procedure (

 

P

 

 

 

<

 

 0.001).

 

DISCUSSION

 

In this study we compared the short-term 
oncological, perioperative and functional 
results of RARP and RRP in one institution 
without laparoscopic experience. According 
to a recent meta-analysis, only a few peer-

reviewed single-institution studies based on a 
direct comparison between RARP and RRP 
have been published to date [12]. We report 
our experience of a high-volume prostate 
cancer centre changing from an open 
approach directly to RARP; our aim was to 
confirm that RARP could allow more surgeons 
not previously trained in standard 
laparoscopy to efficiently accomplish 
minimally invasive RP. Matsunaga 

 

et al.

 

 [13] 
reported that the initial experience and 
training seemed to be accelerated in the 
case of experienced open surgeons and 
that robotic assistance enabled both 
laparoscopically skilled and naive surgeons 
to achieve operative times similar to an 
accomplished standard laparoscopist within 

 

≈

 

20 cases.

Considering the 6-month median follow-up, 
insufficiently long to evaluate any possible 
clinical or biochemical progression of disease, 
we chose the presence of PSMs as a proxy of 
oncological outcome. The prognostic value 
of the presence of PSMs is related to an 
increased risk of clinical, local or systemic 
progression of disease, as shown in many 
studies [14–16]. There was no significant 
difference between RARP and RRP in PSM 
rates in the present study. Similarly, in the first 
single-institution comparative study, Tewari 

 

et al.

 

 [17] reported an equivalent percentage 
of PSMs between RARP and RRP. Parsons and 
Bennett [12] reported similar findings in a 
meta-analysis of 19 comparative studies.

RARP was significantly longer than RRP, 
but RARP is characterized by a docking-
undocking time that can partly explain the 
difference, and the duration of RARP includes 
the effects of initial experience and training. 
This could be considered as a limitation of the 
study, but this is the real scenario for every 
centre that has open surgical experience but 
poor minimally invasive training. The mean 
surgical duration reported previously is 
extremely variable, at 110–540 min, according 
to surgical experience [7,17,18].

In the RARP group the mean EBL is 
significantly lower than during RRP. There are 
many reasons for this difference, e.g. the 
positive abdominal pressure due to the 
pneumoperitoneum [19] and the increased 
accuracy of the dissection. In a recent review 
of different RARP techniques Patel 

 

et al.

 

 [19] 
reported the EBL to be 75–900 mL. Ficarra 

 

et al.

 

 [20] reported even a wider range of 
25–2500 mL, and Parsons and Bennett [21] 

 

TABLE 1 

 

The patients’ general characteristics, perioperative outcome, catheterization time and 
functional outcome of urinary continence and potency with time

 

Variable/comparison RARP RRP

 

P

 

, P multivariable
No. of patients 120 240
Median (range) age, years 63 (47–76) 63 (46–77) 0.358
cT stage, 

 

n

 

 (%)
T1c 82 (69) 145 (61) 0.11*
cT2a 36 (31) 93 (39)

Median (range):
PSA level at entry 6.9 (0.4–23.0) 6.7 (0.7–22.0) 0.858
Gleason score biopsy 6 (4–9) 6 (4–10) 0.321
pT stage, 

 

n

 

 (%)
pT2 88 (73) 150 (63) 0.041†
pT3 29 (24) 85 (35)
pT4 3 (3) 5 (2)

Median (range):
Gleason score RP 7 (4–9) 7 (3–9) 0.067
Perioperative, median (range):
Surgical duration, min 215 (165–450) 160 (90–240)

 

<

 

0.001, 

 

<

 

0.001
Blood loss, mL 200 (50–2000) 800 (150–5000)

 

<

 

0.001, 

 

<

 

0.001
Catheterization, days 6 (4–30) 7 (4–35)

 

<

 

0.001, 0.006
Hospital stay, days 3 (2–12) 6 (3–16)

 

<

 

0.001, 

 

<

 

0.001
Catheterization, days, 

 

n

 

 (%)

 

<

 

7 78 (65) 98 (41)
7 28 (23) 59 (25)

 

<

 

0.001‡

 

>

 

7 14 (12) 83 (35)
Urinary continence over time, as pads/day, 

 

n

 

 (%), 

 

n

 

 {missing}
3 months 115 {5} 233 {7} 0.15

0–1 81 (70) 146 (63)
2 14 (12) 29 (12)

 

>

 

2 20 (17) 58 (25)
6 months 110 {10} 229 {11} 0.011

0–1 102 (93) 189 (83)
2 6 (5) 14 (6)

 

>

 

2 2 (2) 26 (11)
12 months 79 {41} 217 {23} 0.014

0–1 77 (97) 191 (88)
2 1 (1) 10 (5)

 

>

 

2 1 (1) 16 (7)
Potency
Erectile function, 

 

n

 

 (%) at months
3 36 (31) 42 (18) 0.006
6 46 (43) 71 (31) 0.045
12 48 (61) 88 (41) 0.003

 

*cT missing for six patients; †pT2 vs pT3/4; ‡chi-square.
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showed a reduction of 77% of the risk of 
blood transfusion in patients undergoing 
RARP vs RRP. However, Farnham 

 

et al.

 

 [22], 
notwithstanding a significant difference in 
terms of EBL, reported no difference in terms 
of blood transfusion; this can be explained by 
their excellent low rate of transfusion in their 
RRP group (2.9%).

For the duration of catheterization, a previous 
report [20] showed that most patients 
undergoing RARP had no anastomotic 
leakage on the first cystogram (4–6 days after 
surgery); in the RRP group the catheter was 
removed statistically significantly later, but 
despite the statistical significance, the clinical 
importance of this difference seems limited.

In the present study, the mean hospital stay 
was shorter in the RARP than in the RRP 
group. This is probably related to the reduced 
impact of the surgical procedure, particularly 
in terms of pain. However, the stay is longer 
than that reported by the most renowned 
American robotic groups. Tewari 

 

et al.

 

 [23] 
reported a mean stay of 1.2 days after RARP 
and 3.5 days after RRP; Matsunaga 

 

et al.

 

 [13] 
reported stays of 29.5 vs 52.8 h, and Patel 

 

et al.

 

 [7] discharged 97% of 1500 patients in 
first day after RARP.

In the present study continence was better in 
the RARP than in the RRP group; in both 
groups we used the technique of posterior 
reconstruction of the rhabdosphincter, 
recently proposed by our group [10,11,24]. 
Ficarra 

 

et al.

 

 [20], analysing 71 studies, 
reported 72.5–95% continence (defined as 
0–1 diaper/day) at 3 months; at 6 months 

continence was increased (82–96%). Patel 

 

et al.

 

 [19], in a recent review, reported an 
earlier return to continence for RARP than for 
other surgical techniques. Our results appear 
to be in line with the most consistent series. 
The reconstruction and repair of the posterior 
muscolofascial plate seem a useful support 
and is confirmed by other series [24,25], 
particularly Coughlin 

 

et al.

 

 [26], who reported 
an accurate description of their personal 
modification of our technique that seems 
particularly appropriate for the robotic 
setting. The comparison between the present 
RARP and RRP groups showed a significant 
advantage at 3, 6 and 12 months in the 
RARP group and this can be partly explained 
by the more accurate apical dissection and 
less traumatic manoeuvres on the 
urethrosphincteric complex, but it could also 
due to the differences between the retrograde 
RP (open technique) and antegrade approach 
(robotic technique).

The recovery of erectile function is one of the 
major concerns for the patient and the 
physician after RP. We found a significant 
advantage for RARP over RRP in those 
patients who had a nerve-sparing approach at 
3, 6 and 12 months, particularly in younger 
patients undergoing uni- or bilateral nerve 
sparing. A better knowledge of the anatomy 
and the magnified vision contribute to a more 
accurate dissection. The antero/retrograde 
approach as suggested by Patel 

 

et al.

 

 [9] 
allows for an adequate release of the 
neurovascular bundles, particularly at the 
base of the prostate. Several previous studies 
reported excellent sexual recovery with the 
minimally invasive approach. Patel 

 

et al.

 

 [19] 

reported 54% and 66% recovery at 3 and 
6 months, respectively. In the review by 
Ficarra 

 

et al.

 

 [20], the recovery of erectile 
function varies widely, from 11% by Ahlering 

 

et al.

 

 [27] to 54% by Chen 

 

et al.

 

 [28], at 
3 months. At 1 year of follow-up a selected 
group of patients who underwent RARP using 
the ‘veil of Aphrodite’ technique had an 
extraordinary complete recovery of erectile 
function. The present study was retrospective 
and not randomized, but the matched-pair 
analysis significantly reduced the selection 
bias of a retrospective study; in particular, 
patient data were stored prospectively. The 
choice of considering such a control group 
was made to compare the results with an 
equivalent group, operated by the same 
surgeons within the same institute, and 
matched according to several variables.

No statistical consideration was made for the 
1:2 ratio when the controls were selected, but 
a posthoc power calculation based on a 
superiority hypothesis (65% and 80% of 6-
month continence in the RRP and RARP 
groups, respectively) and 360 patients (120 
and 240 according to the 1:2 ratio) resulted in 
85% power. The strength of evidence from a 
series based on a historical control group, 
although not randomized, is much greater 
than a case series with no controls [29]. The 
use of PSMs is only a proxy of oncological 
outcome but it was necessary because of the 
short follow-up.

In conclusion, according to our preliminary 
findings, RARP seems to be a feasible 
technique in a laparoscopically naive centre. 
In terms of early oncological outcomes there 

 

TABLE 2 

 

Oncological outcome, as PSMs, in univariable and multivariable analysis

 

Variable

 

N n

 

 (%)
OR (95% CI), 

 

P

 

Univariable* Multivariable†
Surgical technique
RRP 240 61 (25) 1 1
RARP 120 26 (22) 0.80 (0.47–1.36), 0.41 0.92 (0.53–1.60), 0.77
Initial PSA level, ng/mL

 

≤

 

4 49 12 (25) 1 1
4–10 241 57 (24) 0.86 (0.40–1.82), 0.78 0.90 (0.44–1.87), 0.69

 

>

 

10 70 18 (26) 0.91(0.37–2.20), 0.96 1.02 (0.44–2.40), 0.83
pT

2 238 38 (16) 1 1
3 

 

+

 

 4 122 49 (40) 3.48 (2.10–5.76), 

 

<

 

0.001 3.48 (2.09–5.82), 

 

<

 

0.001

 

*univariable (surgeon); †multivariable (surgeon, age, initial PSA level, surgical technique and pT).
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was no significant difference between the 
groups, whereas in terms of perioperative 
outcomes and functional recovery the results 
were better in the RARP group. RARP 
therefore will probably become our technique 
of choice, particularly in low-risk patients.
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