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Article info Abstract
Article history: Context: Perioperative complications are a major surgical outcome for radical prosta-
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Objective: Evaluate complication rates following robot-assisted RP (RARP), risk factors
for complications after RARP, and surgical techniques to improve complication rates
after RARP. We also performed a cumulative analysis of all studies comparing RARP with
retropubic RP (RRP) or laparoscopic RP (LRP) in terms of perioperative complications.
Keywords: Evidence acquisition: A systematic review of the literature was performed in August
2011, searching Medline, Embase, and Web of Science databases. A free-text protocol using
the term radical prostatectomy was applied. The following limits were used: humans;
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Prostatic neoplasms

Prostatectomy gender (male); and publications dating from January 1, 2008. A cumulative analysis was
Laparoscopy conducted using Review Manager software v.4.2 (Cochrane Collaboration, Oxford, UK).
Robotics Evidence synthesis: We retrieved 110 papers evaluating oncologic outcomes following

RARP. Overall mean operative time is 152 min; mean blood loss is 166 ml; mean
transfusion rate is 2%; mean catheterization time is 6.3 d; and mean in-hospital stay
is 1.9 d. The mean complication rate was 9%, with most of the complications being of low
grade. Lymphocele/lymphorrea (3.1%), urine leak (1.8%), and reoperation (1.6%) are the
most prevalent surgical complications. Blood loss (weighted mean difference: 582.77;
p < 0.00001) and transfusion rate (odds ratio [OR]: 7.55; p < 0.00001) were lower in
RARP than in RRP, whereas only transfusion rate (OR: 2.56; p = 0.005) was lower in RARP
than in LRP. All the other analyzed parameters were similar, regardless of the surgical
approach.
Conclusions: RARP can be performed routinely with a relatively small risk of complica-
tions. Surgical experience, clinical patient characteristics, and cancer characteristics may
affect the risk of complications. Cumulative analyses demonstrated that blood loss and
transfusion rates were significantly lower with RARP than with RRP, and transfusion
rates were lower with RARP than with LRP, although all other features were similar
regardless of the surgical approach.
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1. Introduction

Radical prostatectomy (RP) is a standard surgical treatment
for clinically localized prostate cancer [1]. Robot-assisted RP
(RARP) has become a very popular procedure in both the
United States and Europe, and it has been estimated that
>75% of RPs are performed using the da Vinci platform
(Intuitive Surgical Inc., Sunnyvale, CA, USA) [2,3]. As for
every surgical procedure, perioperative complications are a
major surgical outcome for RP. Some recent population-
based studies evaluated prevalence of complications in
large cohort of patients who received retropubic RP (RRP)
or minimally invasive RP (MIRP; mainly RARP in the
United States) and demonstrated lower risk of complications
in patients having robotic surgery [4,5]. However, data from
population-based studies might be limited by inaccuracies in
data collection that may lead to underreporting of complica-
tions and heterogeneity in surgical techniques. We previous-
ly reported a systematic review of the literature on RARP
demonstrating complication rates ranging from 1.5% to 20%
in surgical series published up to 2007 and including the very
first cases performed with the da Vinci platform [6].
Moreover, in another systematic review of the literature
limited to papers published up to 2008, we demonstrated
that prevalence of perioperative complications following
RRP, laparoscopic RP (LRP), and RARP was similar [7].

In 2002, Martin et al. proposed a standardized method
for reporting complications from surgical procedures. The
method was based on 10 criteria, including methods of
data accrual, duration of follow-up, presence of outpatient
information, definitions of complications, mortality
and morbidity rates, procedure-specific complications,
severity grading, length of in-hospital stay, and analysis of
risk factors [8]. Although such criteria are not routinely
applied, some studies evaluated complications following
RRP [9], LRP [10], or RARP [11-14] using such standardized
criteria.

Because of the increasing use of RARP as well as the
mounting literature in the field on perioperative complica-
tions of RARP, we elected to update our previous systematic
reviews. Specifically, we aimed to evaluate complication
rates following RARP, risk factors for complications after
RARP, and surgical techniques to improve complication
rates after RARP. We also performed a cumulative analysis
of all studies comparing RARP with RRP or LRP in terms of
perioperative complications.

2. Evidence acquisition

To update our previous systematic review [6,7], we
performed a literature search 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 in the title and the 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,
keyword, and publication dates.

Two authors (G.N. and V.F.) separately reviewed the
records to select RARP case series as well as studies that
compared RRP with LRP, RRP with RARP, and LRP with RARP,
and discrepancies were resolved by open discussion. Other
significant studies cited in the reference lists of the selected
papers were evaluated as well as studies published after the
systematic search.

All noncomparative studies reporting the outcome of
RARP for >100 cases were collected. The present review
included only studies reporting perioperative complications
(excluding functional sequelae such as urinary incontinence
or erectile dysfunction). Studies published only as abstracts
and reports from meetings were not included in the review.
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 of the papers were categorized according to the 2011
level of evidence for therapy studies: systematic review of
randomized trials or n-of-1 trials (level 1); randomized trial
or observational study with dramatic effect (level 2);
nonrandomized controlled cohort/follow-up study (level
3); case series, case—control study, or historically controlled
study (level 4); or mechanism-based reasoning (level 5)
[15]. Methodological reporting of complications was
evaluated according to the Martin criteria [8].

2.1. Statistical analysis

Cumulative analysis was conducted using Review Manager
v.4.2 software designed for composing Cochrane Reviews
(Cochrane Collaboration, Oxford, UK). Statistical heteroge-
neity was tested using the chi-square test. A p value <0.10
was used to indicate heterogeneity. Where there was a lack
of heterogeneity, fixed effects models were used for the
cumulative analysis. Random effects models were used in
case of heterogeneity. For continuous outcomes, the results
were expressed as weighted mean differences (WMDs) and
standard deviations (SDs); for dichotomous variables,
results were given as odds ratios (ORs) and 95% confidence
intervals (CIs). Due to limitations in the Review Manager
v.4.2 software, meta-analysis of continuous variables was
possible only when rough data were presented as mean SD.
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. We selected 110 records reporting oncologic
outcomes after RARP. One further study (level 2) published
during the realization of the systematic review was also
added [16].

Thirty-six abstracts or meeting reports and three dupli-
cate publications were excluded. The remaining studies were
21 case series (level 4), 32 studies comparing different
techniques in the context of RARP (5 studies, level 2;
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