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Abstract

Context: Robot-assisted radical prostatectomy (RARP) was proposed to improve func-
tional outcomes in comparison with retropubic radical prostatectomy (RRP) or laparo-
scopic radical prostatectomy (LRP). In the initial RARP series, 12-mo urinary continence
recovery rates ranged from 84% to 97%. However, the few available studies comparing RARP
with RRP or LRP published before 2008 did not permit any definitive conclusions about the
superiority of any one of these techniques in terms of urinary continence recovery.
Objective: The aims of this systematic review were (1) to evaluate the prevalence and
risk factors for urinary incontinence after RARP, (2) to identify surgical techniques
able to improve urinary continence recovery after RARP, and (3) to perform a cumulative
analysis of all available studies comparing RARP versus RRP or LRP in terms of the
urinary continence recovery rate.
Evidence acquisition: A literature search was performed in August 2011 using the
Medline, Embase, and Web of Science databases. The Medline search included only a
free-text protocol using the term radical prostatectomy across the title and abstract fields
of the records. The following limits were used: humans; gender (male); and publication
date from January 1, 2008. Searches of the Embase and Web of Science databases used
the same free-text protocol, keywords, and search period. Only comparative studies or
clinical series including >100 cases reporting urinary continence outcomes were
included in this review. Cumulative analysis was conducted using the Review Manager
v.4.2 software designed for composing Cochrane Reviews (Cochrane Collaboration,
Oxford, UK).
Evidence synthesis: We analyzed 51 articles reporting urinary continence rates after
RARP: 17 case series, 17 studies comparing different techniques in the context of RARP,
9 studies comparing RARP with RRP, and 8 studies comparing RARP with LRP. The 12-mo
urinary incontinence rates ranged from 4% to 31%, with a mean value of 16% using a
no pad definition. Considering a no pad or safety pad definition, the incidence ranged from
8% to 11%, with a mean value of 9%. Age, body mass index, comorbidity index, lower
urinary tract symptom
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predictors of urinary incontinence after RARP. Only a few comparative studies evaluated the
impact of different surgical techniques on urinary continence recovery after RARP. Posterior
musculofascial reconstruction with or without anterior reconstruction was associated with
a small advantage in urinary continence recovery 1 mo after RARP. Only complete
reconstruction was associated with a significant advantage in urinary continence 3 mo
after RARP (odds ratio [OR]: 0.76; p = 0.04).

Cumulative analyses showed a better 12-mo urinary continence recovery after RARP in
comparison with RRP (OR: 1.53; p = 0.03) or LRP (OR: 2.39; p = 0.006).
Conclusions: The prevalence of urinary incontinence after RARP is influenced by preoper-
ative patient characteristics, surgeon experience, surgical technique, and methods used to
collect and report data. Posterior musculofascial reconstruction seems to offer a slight
advantage in terms of 1-mo urinary continence recovery. Update of a previous systematic
review of literature shows, for the first time, a statistically significant advantage in favor of
RARP in comparison with both RRP and LRP in terms of 12-mo urinary continence recovery.

# 2012 Published by Elsevier B.V. on behalf of European Association of Urology.
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1. Introduction

Postoperative urinary incontinence has a relevant negative

effect on the satisfaction and health-related quality of life of

patients who undergo radical prostatectomy for prostate

cancer.

Historically, significant updates in the surgical techni-

ques used in anatomic retropubic radical prostatectomy

(RRP) derived from improvements in the knowledge of the

anatomy of the dorsal venous complex [1,2], the pubopro-

static ligaments [3], prostate shape, urinary sphincter [2],

and posterior rhabdosphincter [4] as well as the description

of the intrapelvic branch of the pudendal nerve and putative

continence enabling intrapelvic branches of the pelvic

plexus [5]. The most important recent RRP series showed a

12-mo urinary continence recovery rate ranging from 60%

to 93% according to the different methods used to evaluate

this parameter [6].

Since 1999, some surgeons have proposed using the

laparoscopic approach [7] with the intent of minimizing

damage to the anatomic structure involved in the urinary

continence mechanism. Mature laparoscopic radical pros-

tatectomy (LRP) series showed 12-mo urinary continence

recovery ranging from 66% to 95%, and a cumulative

analysis of available comparative studies showed over-

lapping results in comparison with RRP [6].

Robotic technology combining optical magnification,

three-dimensional vision, and instruments with 7 degrees

of freedom allows surgeons to perform meticulous, precise,

and accurate movements that are fundamental to preserve

the key anatomic structures for urinary continence and

potency and to minimize perioperative complications. In a

previous systematic review of the literature, the 12-mo

urinary recovery after RARP in referral centers ranged from

84% to 97%. However, the few comparative studies between

RARP and other approaches (RRP and LRP) published before

2008 did not permit any definitive conclusion about the

superiority of one of these techniques in terms of urinary

continence recovery [6].

The aims of this systematic review were to evaluate the

prevalence of and the risk factors for urinary incontinence

after RARP, to identify surgical techniques able to improve

urinary continence recovery after RARP, and to perform a
cumulative analysis of all studies comparing RARP versus

RRP or LRP in terms of urinary continence recovery.

2. Evidence acquisition

To update our previous systematic reviews [6,8], a literature

search was performed in August 2011 using the Medline,

Embase, and Web of Science databases. The Medline search

included only a free-text protocol using the term radical

prostatectomy across the title and abstract fields of the

records. The following limits were used: humans; gender

(male); and publications dating from January 1, 2008. The

searches of the Embase and Web of Science databases used

the same free-text protocol, keywords, and publication

dates.

Two authors (G.N. and V.F.) separately reviewed the

records to select the studies comparing RARP series as well as

studies comparing RARP with RRP or LRP, with any

discrepancy resolved by open discussion. Other significant

studies cited in the reference lists of the selected papers were

evaluated, as were relevant studies published after the

systematic search. All the noncomparative studies reporting

the outcome of RALP on >100 cases were collected. In the

present review, we included only studies reporting the

urinary continence outcomes. Studies published only as

abstracts and reports from meetings as well as population-

based studies were not included in the review. From each

comparative or noncomparative study we extracted the

number of analyzed patients; the study design; the conti-

nence definition; the data collection methods; and, when

available, the 3-, 6-, 12-, and 24-mo urinary continence rates.

All of the data retrieved from the selected studies were

recorded in an electronic database. Quality control of the

electronic data recording was performed on a random sample

of papers (accounting for about 15% of the articles).

All the papers were distinguished according to the 2011

level of evidence for therapy studies: systematic review of

randomized trials or n-of-1 trials (level 1); randomized trials

or observational studies with dramatic effects (level 2);

nonrandomized controlled cohort/follow-up studies

(level 3); case series, case-control studies, or historically

controlled studies (level 4); and mechanism-based reasoning

(level 5) [9].
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Fig. 1 – Flow chart of the systematic review. LRP = laparoscopic radical prostatectomy; RARP = robot-assisted radical prostatectomy; RRP = retropubic
radical prostatectomy.
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2.1. Statistical analysis

Cumulative analysis was conducted using the Review

Manager v.4.2 software designed for composing Cochrane

Reviews (Cochrane Collaboration, Oxford, UK). Statistical

heterogeneity was tested using the x2 test. A p value <0.10

was used to indicate heterogeneity. In case of a lack of

heterogeneity, fixed effects models were used for the

cumulative analysis. Random effects models were used in

case of heterogeneity. The results were expressed as

weighted mean differences and standard deviations (SDs)

for continuous outcomes and as odd ratios (ORs) and 95%

confidence intervals (CIs) for dichotomous variables. Due to

the limitations of the Cochrane software, only studies

presenting continuous data as means and SDs were included

in the cumulative analysis. For all statistical analyses, a two-

sided p < 0.05 was considered statistically significant.

3. Evidence synthesis

3.1. Quality of the studies and level of evidence

Figure 1 shows the flowchart of this systematic review of

the literature (Fig. 1). We selected 76 records reporting

urinary continence rates after RARP. One further random-

ized controlled trial (RCT) comparing different techniques

in the context of RARP published after the search period

[10] and a prospective nonrandomized study comparing

RARP and RRP [11] and one retrospective study comparing

RARP and LRP [12] published before the search period were
also included in the present analyses. Twenty-four abstracts

or meeting reports and three clinical series reporting data

coming from the same institution were excluded. The

remaining studies were 17 case series (33.3%) (level 4);

16 studies comparing different techniques in the context of

RARP (5 studies, level 2; 7 studies, level 3; 4 studies, level 4);

8 studies comparing RARP with RRP (4 studies, level 3;

4 studies, level 4), and 8 studies comparing RARP with LRP

(1 study, level 2; 7 studies, level 4).

3.2. Incidence and predictors of urinary incontinence after

robot-assisted radical prostatectomy

Table 1 summarizes the prevalence of urinary continence

recovery reported in the surgical series published

between 2008 and 2011. According to the continence

definition of no pad, 12-mo urinary incontinence rates

ranged from 4% to 31%, with a mean value of 16%.

Considering studies using no pad or safety pad as the

continence definition, 12-mo urinary incontinence rates

ranged from 8% to 11%, with a mean value of 9%. A single

paper reported a 24-mo urinary incontinence rate of 12%

using the no pad definition [19]. Murphy et al. reported a

36-mo urinary incontinence rate of 5%, using the no pad

or safety pad definition [23].

Table 2 reports the prevalence of urinary continence

recovery in some difficult cases or according to different

surgeon experiences. Prostate volume [21], body mass index

(BMI) >30 [13,26], and surgeon experiences [24,27] could

affect the probability of recovering urinary continence after



Table 2 – Urinary continence rates after robot-assisted radical prostatectomy stratified according to difficult cases (obese patients, large
prostate) or surgeons experience (learning curve)

First author Cases, n Study design Continence
definition

Data collection Urinary continence rates, %

3 mo 6 mo 12 mo 24–36 mo

Link, 2008 [21] PV <30 cm3, 69 Prospective

case series

0–1 safety pad Interview – – 93 –

PV 30–49 cm3, 883 94

PV 50–69 cm3, 568 93

PV �70 cm3, 327 88

Skolarus, 2010 [25] PV <50 cm3, 582 – 0 pad Validated

questionnaire

62 – – –

PV 50–100 cm3, 279 49

PV >100, 24 44

Wiltz, 2009 [26] BMI <25, 216 Prospective

case series

0 pad Validated

questionnaire

33 58 70 75

BMI 25–30, 464 31 52 68 71

BMI >30, 265 28 50 57 57

Zorn, 2009 [27] Case 1–300 Prospective

case series

0 pad Validated

questionnaire

26 47 62 –

Case 301–500 30 51 65

Case 501–700 41 64 75

Samadi, 2010 [24] Case 1–590 Prospective

case series

0–1 safety pad Not reported 62 82 88 –

Case 591–760 84 88 93

Case 761–1181 82 90 96

BMI = body mass index; PV = prostate volume.

All studies are level 4 evidence.

Table 1 – Urinary continence rates reported in the robot-assisted radical prostatectomy series including <100 cases and published between
2008 and 2011

First author Cases Study design Continence
definition

Data collection Urinary continence rates, %

3 mo 6 mo 12 mo 24–36 mo

Finley, 2009 [13] 666 Prospective

case series

0 pad Validated

questionnaire

69 – – –

Lee, 2010 [14] 107 Prospective

case series

0 pad Not reported – – 91 –

Novara, 2010 [15] 308 Prospective

case series

0 pad Validated

questionnaire

– – 90 –

Shikanov, 2010 [16] 1436 Prospective

case series

0 pad Validated

questionnaire

– – 69 –

Martin, 2011 [17] 315 Prospective

case series

0 pad Validated

questionnaire

– – 78 –

Patel, 2011 [18] 1111 Prospective

case series

0 pad Validated

questionnaire

86 94 96 –

Xylinas, 2011 [19] 500 Prospective

case series

0 Validated

questionnaire

– – 78 88

Analyses 4442 All 0 All 78 (69–86) 94 84 (69–96) 88

Park, 2008 [20] 200 Unclear Unclear Unclear – 97 – –

Link, 2008 [21] 1847 Prospective

case series

0–1 safety pad Interview – – 92.5 –

Greco, 2009 [22] 180 Prospective

case series

0–1 safety pad Institutional

questionnaire

65 79 89 –

Murphy, 2009 [23] 400 Prospective

case series

0–1 safety pad Unclear – – 91 95

Samadi, 2010 [24] 1181 Prospective

case series

0–1 safety pad Not reported – – 91.3 –

Analyses 3808 All 0–1 safety pad

or unclear

All 65 88 (79–97) 91 (89–92) 95

All studies are level 4 evidence.
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RARP. Patient age [13–16,28,29], comorbidities [15], severity

of lower urinary tract symptoms (LUTS), and preoperative

erectile function [13,16] represent other significant preoper-

ative predictors of urinary incontinence in patients who

underwent RARP.
3.3. Surgical aspects influencing urinary continence recovery

after robot-assisted radical prostatectomy

A retrospective comparative study using a historical control

series showed overlapping results in terms of 3-, 6-, and



Table 3 – Prospective and retrospective studies comparing different robot-assisted radical prostatectomy surgical techniques

First author Cases, n Study design Continence
definition

Data collection Urinary continence rates, %

1 mo to 3 mo 6 mo 12 mo 24–36 mo

Chung, 2011 [30] Transperitoneal, 105 Historical

control

0 pad Validated

questionnaire

90 95 97 –

Extraperitoneal, 155 92 97 99

Freire, 2009 [32] Bladder neck

preservation, 348

Prospective

comparative

0 pad Validated

questionnaire

66 – 86 100

Standard, 271 26 81 96

Finley, 2009 [13] Cooling, 114 Prospective 0 pad Validated

questionnaire

61 – 91 –

Standard, 141 comparative 84 100

Lei, 2011 [31] Selective suturing

DVC, 240

Prospective

comparative

0 pad Validated

questionnaire

– 61 70 –

Standard, 303 40 74

Sammon, 2011 [33] Barbed monofilament RCT 0 pad Validated

questionnaire

51 – – –

Standard monofilament 50

DVC = dorsal venous complex; RCT = randomized controlled trial.
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12-mo urinary continence recovery after the extraperitoneal

or transperitoneal approach (level 4) [30].

Bladder neck preservation was associated with signifi-

cantly better continence rates 3 mo and 12 mo after RARP in

comparison with bladder neck resection and reconstruc-

tion. Such a difference was not reconfirmed at 24-mo

follow-up (level 3) [31]. In a prospective comparative study,

Finley et al. reported significantly better early urinary

continence rates in patients who performed a hypothermic

nerve-sparing dissection using cold irrigation and an

endorectal cooling balloon cycled with 4 8C saline in

comparison with those receiving a standard procedure

(level 3) [13].

Concerning the different techniques to perform the

dorsal venous complex (DVC) section, in a prospective

nonrandomized comparative study, in 2011 Lei et al.

reported significantly better 6-mo urinary continence rates

in patients who underwent the athermal DVC division
Table 4 – Urinary continence rates reported in studies comparing robo
reconstruction

First author Cases, n Study design C
d

Krane, 2009 [34] PR, 42

Standard, 42

Retrospective

comparative

(historical series)

0–

Kim, 2009 [35] PR, 30

Standard, 30

Retrospective

comparative

No

Woo, 2009 [36] PR, 69

Standard, 63

Prospective

comparative

0–

Joshi, 2010 [37] PR, 53

Standard, 54

Prospective

comparative

0 p

Kim, 2010 [38] PR, 25

Standard, 25

Retrospective

comparative

0 p

Coelho, 2011 [39] PR, 473

Standard, 330

Prospective

comparative

0 p

Sutherland, 2011 [40] PR, 47

Standard, 47

RCT 0–

PR = posterior reconstruction; RCT = randomized controlled trial.
followed by selective suture ligation prior to RARP

anastomosis in comparison with those receiving suture

ligation before athermal DVC division prior to bladder neck

dissection. This advantage was not present at 12-mo follow-

up (level 3) [31]. Table 3 summarizes the results reported in

the previous studies.

A consistent number of comparative studies evaluated

the potential role of posterior and/or anterior reconstruc-

tion during RARP. Table 4 reports the results of seven

studies comparing the posterior reconstruction versus the

standard technique. Only one study reported data in a

format not suitable for cumulative analysis. Specifically, in a

nonrandomized prospective comparative study (level 3),

Woo et al. reported a mean time to reach continence that

was significantly inferior in patients who received the

posterior reconstruction (90 d vs 150 d) [36]. Looking at

1-mo urinary continence recovery, the best available

evidence is represented by the nonrandomized prospective
t-assisted radical prostatectomy with or without posterior

ontinence
efinition

Data
collection

Urinary continence rates, %

1 mo 3 mo 6 mo

1 safety pad Interview 85

86

– –

t reported Not reported 49

35

89

64

96

90

1 safety pad Validated

questionnaire

Mean time to continence: 90 d

Mean time to continence: 150 d

ad Validated

questionnaire

– 52

63

76

84

ad Validated

questionnaire

72

68

84

76

96

96

ad Validated

questionnaire

51

42

91

92

97

96

1 safety pad Validated

questionnaire

– 63

81

–
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Fig. 2 – Cumulative analyses of robot-assisted radical prostatectomy studies comparing posterior reconstruction of rabdosphincter versus standard
technique in terms of (a) 1-mo, (b) 3-mo, and (c) 6-mo urinary continence recovery. CI = confidence interval; OR = odds ratio; Post. reconstruction = posterior
reconstruction; RARP = robot-assisted radical prostatectomy.
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Table 5 – Urinary continence rates reported in studies comparing robot-assisted radical prostatectomy with or without anterior and
posterior reconstruction

First author Cases, n Study design Continence definition Data collection Urinary continence rates, %

1 mo 3 mo 6 mo 12–24 mo

Menon, 2008 *[41] AR + PR, 59

Standard, 57

RCT 0–1 safety pad Validated questionnaire 80

75

– – –

Sammon, 2010* [42] AR + PR, 46

Standard, 50

RCT 0 pad Validated questionnaire 42

47

– – 83

80

Koliakos, 2010 [43] AR + PR, 24

Standard, 26

RCT 0–1 safety pad Validated questionnaire 65

33

– – –

Hurtes, 2012 [10] AR + PR, 39

Standard, 33

RCT No leak, total

control, no pad

Validated questionnaire 26.5

7.1

45.2

15.4

65.4

57.9

–

Tan, 2010 [28] AR + PR, 1383

AR, 303

Standard, 214

Prospective

comparative

0–1 safety pad Validated questionnaire – 91

77

50

95

86

62

98

92

82

AR = anterior reconstruction; PR = posterior reconstruction; RCT = randomized controlled trial.

*Same cohort at two different follow-up durations.
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comparative study recently published by Coelho et al. to

evaluate the influence of a modified posterior reconstruc-

tion on early urinary continence recovery (level 3) [39]. A

total of 473 patients receiving posterior reconstruction

showed higher urinary continence rates 1 wk and 4 wk after

RARP in comparison with 330 patients receiving a standard

procedure. Data at a longer follow-up showed overlapping

results between the two techniques [39]. Cumulative

analysis of available comparative studies reporting data 1

mo after surgery showed a small advantage in favor of

posterior reconstruction (OR: 0.76; 95% CI, 0.59–0.98;

p = 0.04). Conversely, cumulative analyses evaluating the

effect of posterior reconstruction at 3 mo (OR: 1.11; 95% CI,

0.78–1.57; p = 0.57) and 6 mo (OR: 0.95; 95% CI, 0.54–1.68;

p = 0.86) after RARP showed overlapping results between

the two techniques (Fig. 2a–2c).

Table 5 summarizes the data of five studies comparing

anterior and posterior reconstruction (total reconstruction)

versus the standard procedure.

The three available RCTs (level 2) showed conflicting

results 1 mo after surgery [10,41–43]. One study showed

similar results in patients who received a total reconstruction
[(Fig._3)TD$FIG]
Fig. 3 – Cumulative analysis of robot-assisted radical prostatectomy studies com
technique in terms of 1-mo urinary continence recovery. CI = confidence interv
and those who had neither anterior or posterior reconstruc-

tion [41,42]. In contrast, the other two RCTs showed

statistically significant advantages in favor of complete

reconstruction [10,43]. Moreover, the nonrandomized com-

parative study including the higher number of cases showed

a statistically significant advantage in favor of total

reconstruction (level 3) [28]. The cumulative analysis of all

available comparative studies showed a small statistically

significant difference in favor of total reconstruction 1 mo

after the RARP (OR: 0.40; 95% CI, 0.16–0.96; p = 0.04) (Fig. 3).

One RCT (level 2) [10] and one nonrandomized

prospective comparative study (level 3) [28] evaluated

the effect of complete reconstruction at a longer follow-up.

The cumulative analyses of previous studies showed a

statistically significant advantage in favor of total recon-

struction 3 mo after RARP (OR: 0.13; 95% CI, 0.06–0.27;

p < 0.0001) and overlapping results 6 mo later (OR: 0.23;

95% CI, 0.03–1.811; p = 0.16).

An RCT comparing barbed versus standard monofila-

ment suture for urethrovesical anastomosis demonstrated

overlapping results in terms of 1-mo urinary continence

recovery (level 2) [33].
paring complete (anterior plus posterior) reconstruction versus standard
al; OR = odds ratio; RARP = robot-assisted radical prostatectomy.



Table 6 – Studies comparing urinary continence recovery after robot-assisted radical prostatectomy or retropubic radical prostatectomy

First author Cases, n Study design Continence definition Data collection Urinary continence
recovery, %

6 mo 12 mo

Tewari, 2003 [11] RRP, 100

RARP, 200

Prospective comparison 0 pad Interview Median: 160 d

Median: 44 d

Ficarra, 2009 [44] RRP, 105

RARP, 103

Prospective comparison 0 pad Validated

questionnaire

– 88

97

Di Pierro, 2011 [45] RRP, 75

RARP, 75

Prospective comparison 0 pad Institutional

questionnaire

– 80

89

Kim, 2011 [46] RRP, 235

RARP, 528

Prospective comparison 0 pad Validated

questionnaire

Median: 4.3 mo

Median: 3.7 mo

Krambeck, 2008 [47] RRP, 564

RARP, 286

Retrospective,

contemporary series

0 pad Institutional

questionnaire

– 93.7

91.8

Ou, 2010 [48] RRP, 30

RARP, 30

Retrospective

contemporary series

0 pad Unspecified 83

97

97

100

Caballero, 2008 [49] RRP, 62

RARP, 60

Historical control 0 pad Unspecified 54

40

–

Rocco, 2009 [50] RRP, 240

RARP, 120

Historical control 0–1 safety pad Interview 84

93

88

97

RARP = robot-assisted radical prostatectomy; RRP = retropubic radical prostatectomy.
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3.4. Cumulative analysis of studies comparing robot-assisted

radical prostatectomy with retropubic radical prostatectomy or

laparoscopic radical prostatectomy

Table 6 shows the characteristics of studies comparing

RARP and RRP in terms of urinary continence recovery.

Four are nonrandomized prospective comparative studies

(level 3); five are retrospective comparisons with contem-

porary series or a historical control (level 4). Before 2008,

only one study compared RARP and RRP in terms of urinary

continence recovery [11]. That study and the one published

by Kim et al. in 2011 [46] reported data as median time to

continence and thus were not included in the cumulative

analysis. In 2003 Tewari et al. reported a statistically

significant reduction in the days needed to reach continence

in patients who underwent RARP in comparison with those

who received RRP (44 d vs 160 d) (level 3) [11]. Kim et al.

reported overlapping results between the two techniques

[46]. However, when the authors excluded the first

132 cases performed from the analysis, the median time

to continence in RARP patients was 1.6 mo, significantly

lower in comparison with the value of 4.3 mo reported

in the RRP patients ( p < 0.001) (level 3). Five studies

[(Fig._4)TD$FIG]

Fig. 4 – Cumulative analysis of studies comparing robot-assisted radical prostat
continence recovery. CI = confidence interval; OR = odds ratio; RARP = robot-as
were included in the cumulative analysis evaluating the

12-mo urinary continence recovery after RARP or RRP

[44,45,47,48,50]. The absolute risk of urinary incontinence

was 11.3% after RRP (105 of 923 cases) and 7.5% after RARP

(38 of 509 cases). Therefore, the absolute risk reduction was

3.8%. The cumulative analysis showed a statistically

significant advantage in favor of RARP (OR: 1.53; 95% CI,

1.04–2.25; p = 0.03) (Fig. 4).

Table 7 reports the results of eight studies comparing

RARP and LRP. One study was an RCT (level 2), and the

remaining seven were retrospective comparisons with

contemporary series or a historical control (level 4). The

available RCT showed statistically significant advantages in

favor of RARP in terms of 12-mo urinary continence

recovery (level 2) [51].

Five studies were included in the cumulative analysis

evaluating the 12-mo urinary continence recovery after

RARP or RRP [51,53–56]. The absolute risk of urinary

incontinence was 9.6% after LRP (29 of 302 cases) and 5%

after RARP (22 of 436 cases). Therefore, the absolute risk

reduction was 4.6%. The cumulative analysis showed a

statistically significant advantage in favor of RARP

(OR: 2.39; 95% CI, 1.29–4.45; p = 0.006) (Fig. 5).
ectomy versus retropubic radical prostatectomy in terms of 12-mo urinary
sisted radical prostatectomy; RRP = retropubic radical prostatectomy.



Table 7 – Studies comparing urinary continence recovery after robot-assisted radical prostatectomy or laparoscopic radical prostatectomy

First author Cases, n Study design Continence definition Data collection Urinary continence
recovery, %

6 mo 12 mo

Asimakopoulos, 2011 [51] LRP, 64

RARP, 52

RCT 0 pad Interview – 83

94

Joseph, 2005 [12] LRP, 50

RARP, 50

Historical control 0 pad Interview 92

90

–

Lee, 2009 [52] LRP, 31

RARP, 21

Retrospective,

contemporary series

0–1 safety pad Institutional

questionnaire

81

81

–

Park, 2011 [53] LRP, 62

RARP, 44

Retrospective,

contemporary series

0–1 safety pad Interview 76

93

95

94

Caballero, 2008 [49] LRP, 70

RARP, 60

Historical control 0 pad Unspecified 64

40

–

Cho, 2009 [54] LRP, 60

RARP, 60

Historical control 0–1 safety pad Interview 71

93

100

100

Hakimi, 2009 [55] LRP, 75

RARP, 75

Historical control 0 pad Unspecified – 9

93

Trabulsi, 2010 [56] LRP, 45

RARP, 205

Historical control 0–1 safety pad Unspecified 71

91

82

94

LRP = laparoscopic radical prostatectomy; RARP = robot-assisted radical prostatectomy; RCT = randomized controlled trial.
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4. Discussion

The prevalence of urinary incontinence after RARP is

influenced by preoperative patient characteristics, surgeon

experience, surgical techniques, and methodological

aspects such as continence definitions, tools used for data

collection, and different follow-up intervals. Specifically,

12-mo urinary incontinence rates ranged from 4% to 31% of

cases using a no pad definition and from 8% to 11% when

also including as successful those patients using a safety

pad. Currently, few data are available at longer follow-up

with urinary incontinence rates from 5% to 12% after

24–36 mo. Data coming from recent RARP case series cannot

be indirectly compared with historical results reported in

the main RRP or LRP case series due to potential confounding

factors represented by different patient characteristics,

study designs, continence definitions, and, above all, data

collection methods.

Studies evaluating the potential predictors showed that

patient age [15,16,28,29] is a relevant factor influencing

urinary continence recovery, together with BMI [13,26],

comorbidity index [15], LUTS [13,16], and prostate volume

[21,25,57]. Although different values were used in the

[(Fig._5)TD$FIG]

Fig. 5 – Cumulative analysis of the studies comparing robot-assisted radical pr
urinary continence recovery. CI = confidence interval; LRP = laparoscopic radica
prostatectomy.
literature to define a large prostate, a cut-off value between

70 and 80 cm3 could be correlated with a significant risk of

urinary incontinence after RARP [21,57]. No data evaluated

the potential impact of median lobe or previous trans-

urethral resection of the prostate (TURP) on urinary

continence recovery. Therefore, the identified predictors

of urinary incontinence after RARP can be considered

similar to those previously investigated in RRP or LRP series.

Prospective studies comparing the different RP approaches

in the special setting of difficult cases such as elderly

patients, obese patients, large prostate, median lobe, and

previous TURP are needed for more realistic evaluation of

the potential advantages of robotic technology in compari-

son with RRP or LRP [58]. More controversial is the impact of

surgeon experience and learning curve on the prevalence of

urinary incontinence after RARP. Two prospective studies

showed a significant increase of the continence rate after

500 cases [24,27]. Conversely, excellent results were also

reported in several clinical series including <500 cases

[14,15,17,22,23].

Puboprostatic-sparing techniques, bladder neck preser-

vation, selective DVC division, nerve-sparing technique, and

posterior musculofascial reconstruction as well as anterior
ostatectomy versus laparoscopic radical prostatectomy in terms of 12-mo
l prostatectomy; OR = odds ratio; RARP = robot-assisted radical
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restoration of the pelvis space were advocated as surgical

aspects potentially able to reduce the risk of urinary

incontinence after RARP. However, only a few comparative

studies analyzed the impact of some of these surgical

aspects on urinary continence recovery. Interesting results

were reported by Finley et al. with the use of hypothermic

nerve-sparing dissection [13]. The authors reported a

statistically significant advantage in terms of 3- and

12-mo urinary continence recovery in the subgroup of

patients using cold irrigation and an endorectal cooling

balloon cycled with 4 8C saline. However, these data need to

be externally validated in a multicenter setting of patients.

Considering the cost of the device, a more detailed, cost-

effective evaluation is awaited.

Looking at the reconstructive steps of the RARP, the role

of posterior and/or anterior reconstruction on early urinary

continence recovery remains one of the most investigated

surgical aspects. In the original description of posterior

rhabdosphincter reconstruction, two interrupted 3-0 Vicryl

sutures were used to approximate the cut end of the

Denonvilliers’ fascia to the rhabdosphincter/median fibrous

raphe on either side of the midline. This reconstructed plane

was fixed to the posterior bladder wall, 2 cm cranial to the

bladder neck [4]. The aim of this maneuver is to restore the

length of the urethrosphincteric complex, to prevent its

caudal retraction, to avoid undue tension on the subsequent

vesicourethral anastomosis, and to provide a posterior

buttress to the urethrosphincteric complex to facilitate its

effective contraction. A previous review of the literature

showed inconclusive results in terms of early urinary

continence recovery mainly due to the lack of a uniform

surgical technique, continence definitions, and methods

used in the few analyzed studies comparing posterior

reconstruction with the standard technique [59]. However,

in that review of the literature, the authors also included in

the analysis some clinical series in which the posterior

reconstruction was associated with an anterior restoration

of the pelvis [41,60]. In our systematic review, we selected

seven studies comparing only patients receiving RARP with

posterior reconstruction versus the standard technique

(Table 4). Specifically, our analyses showed a small

statistical advantage in favor of posterior reconstruction

only after 1 mo (Fig. 2a). However, the observed 95% CI of

this cumulative analysis raised questions about the real

clinical benefit of this difference. Conversely, current

evidence clearly showed that posterior reconstruction did

not influence 3- and 6-mo urinary continence recovery.

Although the impact of posterior musculofascial recon-

struction on early continence is possibly less accentuated

than initially thought, the technique is simple and

reproducible, with a very limited increase in operative

time and with only a slight risk of potential harm to the

patient. Moreover, it could improve hemostasis and provide

greater support for a delicate anastomosis.

Steiner described the ventral fixation of the rhabdo-

sphincter involving the puboprostatic ligaments bilaterally

and comprising a median suspensory system of the

subpubic arch [3]. Considering these anatomic assump-

tions, different anterior reconstruction techniques were
described. In 2008, Tewari et al. described the total

reconstruction of the vesicourethral junction technique

combining the posterior reconstruction to the reattachment

of the arcus tendineus and puboprostatic plate to the

bladder neck once anastomosis is completed [60]. In the

same year, Menon et al. described the double-layer (with

periprostatic tissue reconstruction) urethrovesical anasto-

mosis [41]. In 2009, Patel described the anterior recon-

struction using the periurethral suspension stitch [61]. This

technique was associated with significantly better urinary

continence recovery at 1 mo and 3 mo in comparison with

the standard technique. Therefore, a potential limit of our

cumulative analyses can be represented by the different

reconstructive techniques used in the analyzed studies.

Indeed, the concept of anterior periurethral suspension

proposed by Patel et al. seems to be quite different from

the total reconstruction of vesicourethral anastomosis

described by Tewari et al. [41,60,61].

Our cumulative analyses showed a small advantage in

favor of total reconstruction at both 1 mo and 3 mo after

RARP. No differences were noted after a longer follow-up.

Therefore, the anterior reconstruction combined with the

posterior reconstruction of the rhabdosphincter seems to

offer some advantages to improve urinary continence

recovery.

The use of barbed suture was recently proposed with the

aim of reducing the time needed to perform the recon-

structive steps of the RARP procedure. The RCT published by

Sammon et al. in 2011 showed that the use of barbed

monofilament suture was associated with overlapping

urinary continence recovery in comparison with the

standard monofilament [33].

Concerning the comparison between RARP and other

approaches, a previous systematic review was not able to

reach any definitive conclusion about the superiority of one

of these techniques in terms of urinary continence recovery

due to the few available comparative studies [6]. Until 2008,

only one study compared RARP and RRP [11] and only one

compared RARP and LRP [12]. The current update of the

previous systematic review allowed us to add nine studies

comparing RARP and RRP and seven others comparing RARP

and LRP (Tables 6 and 7). For the first time, the present

cumulative analysis showed significant advantages for

RARP in comparison with RRP in terms of 12-mo urinary

continence rates. This result does not seem to be influenced

by data coming from referral high-volume centers, consid-

ering that most of the available comparative studies

included in the cumulative analysis come from low- to

intermediate-volume centers. However, it is possible that

other potential confounding factors were not adequately

evaluated and could have influenced the reported out-

comes.

Another important open question was represented by

the potential advantages of RARP in comparison with LRP.

This update of previous systematic reviews showed a

statistically significant advantage in favor of RARP in terms

of 12-mo urinary continence recovery. The result of our

cumulative analysis is supported by the results reported by

the only available RCT comparing the two techniques [51].
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Although the conclusion of this systematic review

represents the best piece of evidence available in the

literature, some potential drawbacks must be taken into

consideration. First, the most critical issue remains the

impossibility of controlling for surgical skill and individual

surgeon factors in determining outcomes of RP surgery.

Similarly to open and laparoscopic surgeons, robotic

surgeons do not all have the same level of surgical ability,

regardless of their experience. Therefore, the time required to

complete the learning curve is a highly individual factor and

is difficult to generalize. In the context of comparative

studies, in many instances RRPs were performed by multiple

surgeons with varying levels of expertise. Conversely,

laparoscopic or robotic procedures were usually performed

by a small number of dedicated urologists. Further complica-

tions are evident in evaluating impact of the surgical

technique on the prevalence of urinary incontinence. Various

surgical steps of the procedure can influence the recovery of

urinary continence, and, very frequently, the reported

outcomes represent the evolution of surgical techniques.

The same surgical step can be performed using different

techniques by various surgeons. Unfortunately, many studies

fail to provide adequate information concerning relevant

aspects of the surgical procedure.

From a methodological point of view, potential limita-

tions concern the quality of the available studies, the

definition of continence from one study to another, and

the methods used for data collection. Only four RCTs were

retrieved in this systematic review. However, each of

these studies randomized a limited number of cases.

Therefore, most of the studies included in the present

systematic review are level of evidence 3 or 4. Concerning a

continence definition, the most relevant confounding factor

was the acceptance of the safety pad. As recently proposed

by Ficarra et al, a standardized classification distinguishing

patients not using pads (C0) from those using a safety pad

(C1) or multiple pads (C2) should be strongly considered in

future studies [62]. Although the majority of the studies

included in this systematic review were based on a

validated questionnaire to evaluate urinary continence

status, 41% of the studies failed to include validated

instruments for this purpose. Moreover, very frequently,

preoperative urinary continence status is not reported, and

continence recovery is not evaluated in all treated cases

because some patients are lost at follow-up.

Data coming from population-based studies were not

included in our cumulative analysis because these studies

were based on incontinence coding and did not use

standardized outcomes definitions. Moreover, population-

based studies suffer from the lack of essential preoperative

and intraoperative information. In 2009, Hu et al. reported

significantly higher prevalence of urinary incontinence

diagnosis after minimally invasive radical prostatectomy

(MIRP) in comparison with RRP. However, no differences

were reported in the number of procedures performed to

treat that complication [63]. These results were observed

in a Surveillance Epidemiology and End Results (SEER)

registry cohort of patients treated between 2002 and

2005. Therefore, the comparison between the different
approaches was significantly limited by the learning curve

of the MIRP surgeons. Recently, Barry et al. published a new

population-based study analyzing 685 patients (�65 yr old)

randomly selected by a nationwide sample of Medicare-age

men who underwent RARP or RRP during 2008. A cross-

sectional analysis performed 14 mo after surgery using a

nonvalidated questionnaire showed similar results be-

tween the two techniques in terms of urinary continence

bother [64]. However, those conclusions are strongly

limited by a number of significant limitations: (1) All

patients were �65 yr of age; (2) several robotic surgeons

might still be in the learning curve; (3) no baseline

functional assessment was reported; (4) no information

concerning clinical stage or biopsy parameters was

reported; (5) no information concerning surgical techni-

ques was available; and (6) only a nonvalidated question-

naire evaluating bother, rather than both function and

bother, was administered [65]. In other words, data coming

from this last available population-based study are difficult

to compare with data coming from comparative clinical

studies.

5. Conclusions

The prevalence of urinary incontinence after RARP ranged

from 4% to 31%. These outcomes can be influenced by

preoperative patient characteristics, surgeon experience,

surgical technique, and methods used to collect and report

data. Similar to RRP and LRP, increasing age, the presence of

comorbidities, high BMI, and the presence of LUTS also seem

to be correlated with a higher risk of urinary incontinence in

patients who underwent RARP. Only a few comparative

studies have evaluated the impact of different surgical

techniques on urinary continence recovery after RARP.

Posterior reconstruction, with or without anterior recon-

struction, seems to be associated with a small advantage in

urinary continence recovery 1 mo after the procedure. For

the first time, our cumulative analyses showed a statisti-

cally significant advantage in favor of RARP in comparison

with both RRP and LRP in terms of 12-mo urinary

continence recovery. However, multiple design and meth-

odological factors need to be considered in interpreting

these outcomes.

Author contributions: Vincenzo Ficarra had full access to all the data in

the study and takes responsibility for the integrity of the data and the

accuracy of the data analysis.

Study concept and design: Novara, Ficarra, Montorsi.

Acquisition of data: Novara.

Analysis and interpretation of data: Novara, Ficarra.

Drafting of the manuscript: Ficarra.

Critical revision of the manuscript for important intellectual content:

Ficarra, Novara, Rosen, Artibani, Carroll, Costello, Menon, Montorsi,

Patel, Stolzenburg, Van der Poel, Wilson, Zattoni, Mottrie.

Statistical analysis: Novara.

Obtaining funding: None.

Administrative, technical, or material support: Wilson, Rosen.

Supervision: Montorsi, Mottrie, Rosen, Wilson.

Other (specify): None.



E U R O P E A N U R O L O G Y 6 2 ( 2 0 1 2 ) 4 0 5 – 4 1 7416
Financial disclosures: Vincenzo Ficarra certifies that all conflicts of

interest, including specific financial interests and relationships and

affiliations relevant to the subject matter or materials discussed in the

manuscript (eg, employment/affiliation, grants or funding, consultancies,

honoraria, stock ownership or options, expert testimony, royalties, or

patents filed, received, or pending), are the following: Vincenzo Ficarra

was speaker for Intuitive Surgical, Sunnyvale, CA, USA. Giacomo Novara

was lecturer/advisory board member for Astellas, Eli Lilly, Pierre Fabre,

Provenge, Recordati Int., Takeda. Walter Artibani was lecturer for Astellas,

Ipsen, Zambon. Francesco Montorsi and Alexandre Mottrie acknowledge

receiving research grants from Intuitive Surgical, Sunnyvale, CA, USA.

Funding/Support and role of the sponsor: None.

References

[1] Reiner WG, Walsh PC. An anatomical approach to the surgical

management of the dorsal vein and Santorini’s plexus during radi-

cal retropubic surgery. J Urol 1979;121:198–200.

[2] Myers RP, Goellner JR, Cahill DR. Prostate shape, external striated

urethral sphincter and radical prostatectomy: the apical dissection.

J Urol 1987;138:543–50.

[3] Steiner MS. The puboprostatic ligament and the male urethral sus-

pensory mechanism: an anatomic study. Urology 1994;44:530–4.

[4] Rocco F, Carmignani L, Acquati P, et al. Restoration of posterior

aspect of rhabdosphincter shortens continence time after radical

retropubic prostatectomy. J Urol 2006;175:2201–6.

[5] Hollabaugh Jr RS, Dmochowski RR, Kneib TG, Steiner MS. Preserva-

tion of putative continence nerves during radical retropubic pros-

tatectomy leads to more rapid return of urinary continence.

Urology 1998;51:960–7.

[6] Ficarra V, Novara G, Artibani W, et al. Retropubic, laparoscopic, and

robot-assisted radical prostatectomy: a systematic review and cumu-

lative analysis of comparative studies. Eur Urol 2009;55:1037–63.

[7] Guillonneau B, Cathelineau X, Barret E, Rozet F, Vallancien G.

Laparoscopic radical prostatectomy: technical and early oncol-

ogical assessment of 40 operations. Eur Urol 1999;36:14–20.

[8] Ficarra V, Cavalleri S, Novara G, Aragona M, Artibani W. Evidence

from robot-assisted laparoscopic radical prostatectomy: a system-

atic review. Eur Urol 2007;51:45–56.

[9] Howick J, Chalmers I, Glasziou P, et al. Explanation of the 2011

Oxford Centre for Evidence-Based Medicine (OCEBM) levels of

evidence (background document). OCEBM Web site. http://www.

cebm.net/index.aspx?o=5653.

[10] Hurtes X, Rouprêt M, Vaessen C, et al. Anterior suspension com-

bined with posterior reconstruction during robot-assisted laparo-

scopic prostatectomy improves early return of urinary continence:

a prospective randomized multicentre trial. BJU Int. In press. http://

dx.doi.org/10.1111/j.1464-410X.2011.10849.x.

[11] Tewari A, Srivasatava A, Menon M, members of the VIP Team. A

prospective comparison of radical retropubic and robot-assisted

prostatectomy: experience in one institution. BJU Int 2003;92:

205–10.

[12] Joseph JV, Vicente I, Madeb R, Erturk E, Patel HR. Robot-assisted vs

pure laparoscopic radical prostatectomy: are there any differences?

BJU Int 2005;96:39–42.

[13] Finley DS, Osann K, Chang A, Santos R, Skarecky D, Ahlering TE.

Hypothermic robotic radical prostatectomy: impact on continence.

J Endourol 2009;23:1443–50.

[14] Lee DJ, Cheetham P, Badani KK. Predictors of early urinary conti-

nence after robotic prostatectomy. Can J Urol 2010;17:5200–5.

[15] Novara G, Ficarra V, D’Elia C, et al. Evaluating urinary continence and

preoperative predictors of urinary continence after robot assisted

laparoscopic radical prostatectomy. J Urol 2010;184:1028–33.
[16] ShikanovS, Desai V, Razmaria A,ZagajaGP, Shalhav AL. Robotic radical

prostatectomy for elderly patients: probability of achieving conti-

nence and potency 1 year after surgery. J Urol 2010;183:1803–7.

[17] Martin AD, Nakamura LY, Nunez RN, Wolter CE, Humphreys MR,

Castle EP. Incontinence after radical prostatectomy: a patient

centered analysis and implications for preoperative counseling. J

Urol 2011;186:204–8.

[18] Patel VR, Sivaraman A, Coelho RF, et al. Pentafecta: a new concept

for reporting outcomes of robot-assisted laparoscopic radical pros-

tatectomy. Eur Urol 2011;59:702–7.

[19] Xylinas E, Durand X, Ploussard G, et al. Evaluation of combined

oncologic and functional outcomes after robotic-assisted laparo-

scopic extraperitoneal radical prostatectomy: trifecta rate of

achieving continence, potency and cancer control. Urol Oncol. In

press. http://dx.doi.org/10.1016/j.urolonc.2010.10.012.

[20] Park SY, Ham WS, Choi YD, Rha KH. Robot-assisted laparoscopic

radical prostatectomy: clinical experience of 200 cases. Korean J

Urol 2008;49:215–20.

[21] Link BA, Nelson R, Josephson DY, et al. The impact of prostate gland

weight in robot assisted laparoscopic radical prostatectomy. J Urol

2008;180:928–32.

[22] Greco KA, Meeks JJ, Wu S, Nadler RB. Robot-assisted radical pros-

tatectomy in men aged > or =70 years. BJU Int 2009;104:1492–5.

[23] Murphy DG, Kerger M, Crowe H, Peters JS, Costello AJ. Operative

details and oncological and functional outcome of robotic-assisted

laparoscopic radical prostatectomy: 400 cases with a minimum of

12 months follow-up. Eur Urol 2009;55:1358–67.

[24] Samadi DB, Muntner P, Nabizada-Pace F, Brajtbord JS, Carlucci J,

Lavery HJ. Improvements in robot-assisted prostatectomy: the

effect of surgeon experience and technical changes on oncologic

and functional outcomes. J Endourol 2010;24:1105–10.

[25] Skolarus TA, Hedgepeth RC, Zhang Y, et al. Does robotic technology

mitigate the challenges of large prostate size? Urology 2010;76:

1117–21.

[26] Wiltz AL, Shikanov S, Eggener SE, et al. Robotic radical prostatec-

tomy in overweight and obese patients: oncological and validated-

functional outcomes. Urology 2009;73:316–22.

[27] Zorn KC, Wille MA, Thong AE, et al. Continued improvement

of perioperative, pathological and continence outcomes during

700 robot-assisted radical prostatectomies. Can J Urol 2009;16:

4742–9.

[28] Tan G, Srivastava A, Grover S, et al. Optimizing vesicourethral

anastomosis healing after robot-assisted laparoscopic radical pros-

tatectomy: lessons learned from three techniques in 1900 patients.

J Endourol 2010;24:1975–83.

[29] Jeong SJ, Yi J, Chung MS, et al. Early recovery of urinary continence

after radical prostatectomy: correlation with vesico-urethral anas-

tomosis location in the pelvic cavity measured by postoperative

cystography. Int J Urol 2011;18:444–51.

[30] Chung JS, Kim WT, Ham WS, et al. Comparison of oncological

results, functional outcomes, and complications for transperitoneal

versus extraperitoneal robot-assisted radical prostatectomy: a sin-

gle surgeon’s experience. J Endourol 2011;25:787–92.

[31] Lei Y, Alemozaffar M, Williams SB, et al. Athermal division and

selective suture ligation of the dorsal vein complex during robot-

assisted laparoscopic radical prostatectomy: description of tech-

nique and outcomes. Eur Urol 2011;59:235–43.

[32] Freire MP, Weinberg AC, Lei Y, et al. Anatomic bladder neck pres-

ervation during robotic-assisted laparoscopic radical prostatec-

tomy: description of technique and outcomes. Eur Urol 2009;56:

972–80.

[33] Sammon J, Kim TK, Trinh QD, et al. Anastomosis during robot-assisted

radical prostatectomy:randomizedcontrolledtrial comparingbarbed

and standard monofilament suture. Urology 2011;78:572–9.

http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653
http://dx.doi.org/10.1111/j.1464-410X.2011.10849.x
http://dx.doi.org/10.1111/j.1464-410X.2011.10849.x
http://dx.doi.org/10.1016/j.urolonc.2010.10.012


E U R O P E A N U R O L O G Y 6 2 ( 2 0 1 2 ) 4 0 5 – 4 1 7 417
[34] Krane LS, Wambi C, Bhandari A, Stricker HJ. Posterior support for

urethrovesical anastomosis in robotic radical prostatectomy: single

surgeon analysis. Can J Urol 2009;16:4836–40.

[35] Kim SD, Kim TH, Cho JW, You YC, Sung GT. Effect of posterior

urethral reconstruction (pur) in early recovery of urinary conti-

nence after robotic-assisted radical prostatectomy. Korean J Urol

2009;50:1203–7.

[36] Woo JR, Shikanov S, Zorn KC, Shalhav AL, Zagaja GP. Impact of

posterior rhabdosphincter reconstruction during robot-assisted

radical prostatectomy: retrospective analysis of time to continence.

J Endourol 2009;23:1995–9.

[37] Joshi N, de Blok W, van Muilekom E, van der Poel H. Impact of

posterior musculofascial reconstruction on early continence after

robot-assisted laparoscopic radical prostatectomy: results of a

prospective parallel group trial. Eur Urol 2010;58:84–9.

[38] Kim IY, Hwang EA, Mmeje C, Ercolani M, Lee DH. Impact of posterior

urethral plate repair on continence following robot-assisted lapa-

roscopic radical prostatectomy. Yonsei Med J 2010;51:427–31.

[39] Coelho RF, Chauhan S, Orvieto MA, et al. Influence of modified

posterior reconstruction of the rhabdosphincter on early recovery

of continence and anastomotic leakage rates after robot-assisted

radical prostatectomy. Eur Urol 2011;59:72–80.

[40] Sutherland DE, Linder B, Guzman AM, et al. Posterior rhabdo-

sphincter reconstruction during robotic assisted radical prostatec-

tomy: results from a phase II randomized clinical trial. J Urol

2011;185:1262–7.

[41] Menon M, Muhletaler F, Campos M, Peabody JO. Assessment of

early continence after reconstruction of the periprostatic tissues in

patients undergoing computer assisted (robotic) prostatectomy:

results of a 2 group parallel randomized controlled trial. J Urol

2008;180:1018–23.

[42] Sammon JD, Muhletaler F, Peabody JO, Diaz-Insua M, Satyanaryana R,

Menon M. Long-term functional urinary outcomes comparing

single- vs double-layer urethrovesical anastomosis: two-year fol-

low-up of a two-group parallel randomized controlled trial. Urology

2010;76:1102–7.

[43] Koliakos N, Mottrie A, Buffi N, De Naeyer G, Willemsen P, Fonteyne E.

Posterior and anterior fixation of the urethra during robotic

prostatectomy improves early continence rates. Scand J Urol

Nephrol 2010;44:5–10.

[44] FicarraV, Novara G, FracalanzaS, et al. A prospective, non-randomized

trial comparing robot-assisted laparoscopic and retropubic radical

prostatectomy in one European institution. BJU Int 2009;104:534–9.

[45] Di Pierro GB, Baumeister P, Stucki P, Beatrice J, Danuser H, Mattei A.

A prospective trial comparing consecutive series of open retropubic

and robot-assisted laparoscopic radical prostatectomy in a centre

with a limited caseload. Eur Urol 2011;59:1–6.

[46] Kim SC, Song C, Kim W, et al. Factors determining functional out-

comes after radical prostatectomy: robot-assisted versus retro-

pubic. Eur Urol 2011;60:413–9.

[47] Krambeck AE, DiMarco DS, Rangel LJ, et al. Radical prostatectomy for

prostatic adenocarcinoma: a matched comparison of open retropubic

and robot-assisted techniques. BJU Int 2009;103:448–53.

[48] Ou YC, Yang CR, Wang J, Cheng CL, Patel VR. Comparison of robotic-

assisted versus retropubic radical prostatectomy performed by a

single surgeon. Anticancer Res 2009;29:1637–42.
[49] Caballero Romeu JP, Palacios Ramos J, Pereira Arias JG, et al. Radical

prostatectomy: evaluation of learning curve outcomes laparoscopic

and robotic-assisted laparoscopic techniques with radical retro-

pubic prostatectomy [in Spanish]. Actas Urol Esp 2008;32:968–75.

[50] Rocco B, Matei DV, Melegari S, et al. Robotic vs open prostatectomy

in a laparoscopically naive centre: a matched-pair analysis. BJU Int

2009;104:991–5.

[51] Asimakopoulos AD, Pereira Fraga CT, Annino F, Pasqualetti P,

Calado AA,MugnierC.Randomizedcomparisonbetweenlaparoscopic

and robot-assisted nerve-sparing radical prostatectomy. J Sex Med

2011;8:1503–12.

[52] Lee HW, Lee HM, Seo SI. Comparison of initial surgical outcomes

between laparoscopic radical prostatectomy and robot-assisted

laparoscopic radical prostatectomy performed by a single surgeon.

Korean J Urol 2009;50:468–74.

[53] Park JW, Won Lee H, Kim W, et al. Comparative assessment of a

single surgeon’s series of laparoscopic radical prostatectomy: con-

ventional versus robot-assisted. J Endourol 2011;25:597–602.

[54] Cho JW, Kim TH, Sung GT. Laparoscopic radical prostatectomy

versus robot-assisted laparoscopic radical prostatectomy: a single

surgeon’s experience. Korean J Urol 2009;50:1198–202.

[55] Hakimi AA, Blitstein J, Feder M, Shapiro E, Ghavamian R. Direct

comparison of surgical and functional outcomes of robotic-assisted

versus pure laparoscopic radical prostatectomy: single-surgeon

experience. Urology 2009;73:119–23.

[56] Trabulsi EJ, Zola JC, Gomella LG, Lallas CD. Transition from pure

laparoscopic to robotic-assisted radical prostatectomy: a single

surgeon institutional evolution. Urol Oncol 2010;28:81–5.

[57] Boczko J, Erturk E, Golijanin D, Madeb R, Patel H, Joseph JV. Impact

of prostate size in robot-assisted radical prostatectomy. J Endourol

2007;21:184–8.

[58] Murphy DG, Bjartell A, Ficarra V, et al. Downsides of robot-assisted

laparoscopic radical prostatectomy: limitations and complications.

Eur Urol 2010;57:735–46.

[59] Gautam G, Rocco B, Patel VR, Zorn KC. Posterior rhabdosphincter

reconstruction during robot-assisted radical prostatectomy:

critical analysis of techniques and outcomes. Urology 2010;76:

734–41.

[60] Tewari A, Jhaveri J, Rao S, et al. Total reconstruction of the vesi-

courethral junction. BJU Int 2008;101:871–7.

[61] Patel VR, Coelho RF, Palmer KJ, Rocco B. Periurethral suspension

stitch during robot-assisted laparoscopic radical prostatectomy:

description of the technique and continence outcomes. Eur Urol

2009;56:472–8.

[62] Ficarra V, Sooriakumaran P, Novara G, et al. Systematic review of

methods for reporting combined outcomes after radical prostatec-

tomy and proposal of a novel system: the survival, continence, and

potency (SCP) classification. Eur Urol 2012;61:541–8.

[63] Hu JC, Gu X, Lipsitz SR, et al. Comparative effectiveness of minimally

invasive vs open radical prostatectomy. JAMA 2009;302:1557–64.

[64] Barry MJ, Gallagher PM, Skinner JS, Fowler Jr FJ. Adverse effects of

robotic-assisted laparoscopic versus open retropubic radical pros-

tatectomy among a nationwide random sample of Medicare-age

men. J Clin Oncol 2012;30:513–8.

[65] Cooperberg MR, Odisho AY, Carroll PR. Outcomes for radical prostatec-

tomy: is it the singer, the song, or both? J Clin Oncol 2012;30:476–8.


	Systematic Review and Meta-analysis of Studies Reporting Urinary Continence Recovery After Robot-assisted Radical Prostatectomy
	Introduction
	Evidence acquisition
	Statistical analysis

	Evidence synthesis
	Quality of the studies and level of evidence
	Incidence and predictors of urinary incontinence after robot-assisted radical prostatectomy
	Surgical aspects influencing urinary continence recovery after robot-assisted radical prostatectomy
	Cumulative analysis of studies comparing robot-assisted radical prostatectomy with retropubic radical prostatectomy or laparoscopic radical prostatectomy

	Discussion
	Conclusions
	References


