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Abstract
Introduction: Robot-assisted radical prostatectomy (RARP) is a technological evolution of laparoscopic radi-
cal prostatectomy (LRP) and have been compared using different levels of evidence. However, most studies 
were based on retrospective analyses and debatable levels of evidence. This review aimed to apply a new 
methodology called Reverse Systematic Review to compare perioperative outcomes between LRP and RARP by 
critical subgroup analysis.
Methods: A systematic search for Systematic Review (SR) from 01/01/2000 to 05/12/2020 on radical pros-
tatectomy was performed. From 80 eligible SR’s, all 910 studies included in these reviews were cataloged in a 
database called EVIDENCE. For this study, a subgroup analysis of 34 studies that compared perioperative out-
comes between LRP and RARP was performed.
Results: Thirty-four studies were included for analysis regarding 6,450 patients undergoing LRP and 6,280 
patients undergoing RARP. The preoperative clinical characteristics were similar. RARP was, on average, 30 
minutes shorter than LRP. Estimated blood loss of LRP is, on average, 180 mL higher than RARP, resulting in a 
transfusion rate more than twice as high in LRP, without impacting conversion rates, length of stay and cath-
eter time. Regarding complication rates, there is a higher overall rate in LRP, at the expense of minor complica-
tions, specifically Clavien 1, but without repercussions on major ones.
Conclusion: RARP presented a shorter operative time, bleeding rate, transfusion and minor complication rates 
than LRP, but without a clinically significant impact on major complication rates. The heterogeneity generated 
by the EVIDENCE database and the population-based nature increase the representativeness of the results in 
different clinical scenarios, but caution should be taken when comparing with more specific conditions.
Keywords: Prostate cancer, radical prostatectomy, robotic, laparoscopic, perioperative outcomes, systematic 
review
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Introduction

At the beginning of the 21st century, the standardization of 
minimally invasive surgery represented a major paradigm 

shift for the treatment of prostate carcinoma, represented 
by laparoscopic radical prostatectomy (LRP) and, sequen-
tially, by the robot assisted radical prostatectomy tech-
nique (RARP) [1, 2].
The classic laparoscopic approach spread rapidly world-
wide, mainly in the USA-Europe axis, and several centers 
began to improve it in order to reduce the difficulties 
inherent to the learning curve [3-5]. However, with the 
emergence of RARP, the laparoscopic technique was 
quickly replaced, mainly in North American centers, since 
the technical difficulties of LRP were overcome by the 
technology incorporated into the surgical robot [6, 7].
Despite the facilitation of movements provided by the 
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robot, the global urological community needed to com-
pare such techniques through scientific evidence in order 
to justify the high financial investment associated with 
robotic technology. Thus, many studies were generated 
with different levels of evidence, whether the lowest, such 
as an expert’s opinion, or the highest, represented by Sys-
tematic Reviews (SR) [8]. 
This discussion made more sense in a period of com-
mercial exclusivity of the main robotic platform (Da 
VinciTM, Intuitive Inc.), where the costs of implementing 
robotic surgery could be questioned in the face of cheaper 
LRP consumables. With the emergence of new robotic 
platforms and greater accessibility, even in developing 
countries [9, 10], the comparison with the laparoscopic 
technique has become less evidence-based in the scien-
tific scenario. In view of this new era of robotic surgery, 
it is of great importance to retrospectively evaluate the 
importance of this scientific dispute in the development of 
surgical treatment of prostate cancer.
Therefore, in order to assess how the best evidence based 
on RS compared LRP and RARP in just over two decades, 
a reverse systematic review was carried out which brought 
together all the comparative studies used in the RS on the 
subject, with a critical analysis of the results [11].

Methods

This study is a critical review of comparative studies (ran-
domized or not) between LRP and RARP, from a database 
called EVIDENCE, generated by a new methodology 
called Reverse Systematic Review, and previously de-
scribed by the authors (Moretti, TBC e Reis, LO) [12-18].
Figure 1 represents the path of evidence in the classic SR 
and RSR. Colored circles represent the primary studies 
available (T1, T2..., T8) and blue circles represent SR 
available in the literature (R1, R2…, R6).
In classic SR, the search starts at the center, through the 
selection of studies that answer specific questions (PICO), 

generating a corresponding systematic review, with the 
centrifugal direction, that is, from the center to the periph-
ery.
In the RSR, the evidence is captured in a centripetal way. 
It starts with a search for all systematic reviews on differ-
ent subjects and returns to the primary studies that were 
chosen by these reviews, composing a heterogeneous and 
population-based database (P). 
Thus, to create the EVIDENCE database, a system-
atic search was carried out for SRs published between 
01/01/2000 and 05/12/2020 related to radical prostatec-
tomy in 8 databases (PubMed, Cochrane, Web of Science, 
Embase, Scopus, ProQuest, CINAHL, BVS/Bireme), re-
sulting in 634 SR’s (Supplementary 1). Sequentially, off-
topic and duplicate studies were excluded, electing 80 SRs 
for analysis (Supplementary 2). After reading all these re-
views, 2,356 baseline studies were found and, again, after 
excluding duplicates or off-topic studies, 910 studies were 
selected to compose the final database (Supplementary 3). 
All studies were read and outcomes were catalogued in a 
general database called EVIDENCE, which encompasses 
open, laparoscopic and robotic techniques.
For this specific study, an analysis of perioperative out-
comes was performed in a subset of EVIDENCE, specifi-
cally only studies that directly compared LRP and RARP 
techniques, resulting in 34 studies (Figure 2).
As it is a critical review based on an unconventional 
search methodology, without the criteria of a classic sys-
tematic review, it became incompatible with registration 
in PROSPERO and PRISMA checklist.
The results were presented using the weighted mean and 
standard error of the mean of the central tendency values   
(mean or median) of the outcomes in order to establish the 
accuracy of the population mean. A statistical comparison 
test was not performed given the great heterogeneity of 
the studies, making its applicability unfeasible.

Results

Thirty-four studies were included for analysis with two 
cohorts each, resulting in 68 cohorts representing 6,450 
patients undergoing LRP and 6,280 patients undergoing 
RARP [7, 19-51].
Among the preoperative variables, the volume of oper-
ated cases from both a global and annual perspective were 
similar between the two techniques, with RARP present-
ing an average of 10 more surgeries per year compared 
to LRP. Among the clinical aspects, there is equivalence 
among other variables described in Table 1, demonstrat-
ing that the comparative studies included in the review are 
balanced in the selection of patients, allowing future com-
parisons.
Regarding perioperative variables, robotic surgery was, 
on average, 30 minutes shorter than LARP. Regarding the 
levels of preservation and lymphadenectomies performed, 
there is a similarity in the profile of the techniques. Even 
so, estimated blood loss (EBL) of LRP is, on average, 180 
mL higher than robotic surgery, resulting in a transfusion 
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Figure 1. Search strategy.
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rate more than twice as high in laparoscopic surgery, with-
out impacting conversion rates, length of stay and catheter 
time (Table 2). 
Regarding complication rates, there is a higher overall rate 
in LRP, at the expense of minor complications, specifi-
cally Clavien 1, but without repercussions on major ones 
(Table 3).

Discussion

The natural history of radical prostatectomy has been one 
of the main topics of scientific discussion over the last 20 
years, since the three main techniques (open, laparoscopic 
and robotic) began to coexist. Technological develop-
ment has accelerated and driven scientists to generate 
substrates for scientific discussions through evidence. 
Among the secondary studies, 14 types of review studies 
were described, with SRs with meta-analysis providing 
the greatest evidence, especially if come from RCT’s [8]. 
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This study is the first to apply a new review methodology, 
called Reverse Systematic Review, in order to compare 
comparative studies between LRP and RARP from the 
largest evidence in the literature.
Our study demonstrated that LRP presented a longer mean 
operative time, with a higher rate of bleeding and transfu-
sion than RARP, but without clinically significant reper-
cussions on perioperative major complication rates.
Considering the highest level of evidence, we do not have 
systematic reviews of RTCs (Level of Evidence: 1a) com-
paring LRP and RARP. At the level below, only two stud-
ies were randomized (Level of evidence: 1b) by Porpiglia 
et al. which demonstrated no difference among periopera-
tive outcomes evaluated comparing 60 patients in each 
arm [41, 48].
In 2009, Ficarra et al. produced the most robust system-
atic review of homogeneous studies (level of evidence: 
3a) comparing LRP vs. RARP [52]. There was no dif-
ference in operative time after overcoming the learning 
curve, especially in a center with experience in LRP [19, 
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Figure 2. Study design
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first group, relating to the first 150 patients, was compared 
with the last 150 ones. Operative time was shorter in the 
more experienced group (mean OR time: 211.4 versus 
304.6 min), as well as the transfusion rate (11.3% versus 
38.6%), conversion to open (0.7% versus 3.3%) and com-
plications (8 % versus 19.3%).
On the other hand, a similar study proposed by Zorn et al. 
in 2007 compared the learning curve in RARP between 
the first group of patients 0-50 and the last group of pa-
tients 101-150 [55]. The last group had shorter operative 
time (247 min versus 343 min), lower EBL (197 mL ver-
sus 312 mL), lower transfusion rate (0% versus 2.2%), 
lower conversion to open (0% versus 8%) and fewer com-
plications (12 % versus 19.6%) compared to the first one. 
These two studies described above demonstrate how LRP 
results are quickly achieved by RARP with a smaller 
number of patients (about 50), with better results over 
a learning curve of 150 patients. Obviously, the studies 
cited included surgeons who were part of a context of mi-
gration from the LRP to RARP technique, which was very 
common between the years 2000 and 2010, mainly in a 
European context.
The Reverse Systematic Review provided a new perspec-

22]. Among the studies that provided data for analysis, 
there was no difference in operative time (WMD: -19.39 
min; 95% CI of WMD: -49.34–88.13; P = 0.58) and blood 
loss (WMD: 19.45; 95% CI of WMD: -112.53–106.73; 
P = 0.96) respectively for LRP and RALP. The same 
overlapping results were found for the rates of bleeding, 
blood transfusion and perioperative complications (RR: 
1.83; 95% CI of RR: 0.78–4.31; P = 0.16). However, only 
4 studies were included for the analysis described above, 
compared with the 34 in our study, which demonstrated a 
higher EBL rate and transfusion in LRP.
In 2020, a critical review of the literature carried out 
by Coelho et al. gathered studies that considered high-
volume centers (studies with more than 250 patients) did 
not perform statistical tests like our study and, through the 
weighted average, only showed a longer hospital stay with 
LRP (mean: 4.87 days) in relation to RARP (mean: 1.43 
days) with a similar finding of longer operative time for 
LRP compared to RARP (205 min vs. 162.6 min) [53].
Considering different phases of the surgeon, a study by 
Rassweiler et al. in 2003, evaluated the impact of experi-
ence through the learning curve on perioperative outcomes 
in the evolution of the Heilbronn LRP technique [54]. The 
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Table 1. Descriptive statistics of preoperative variables from included studies comparing laparoscopic and robotic radical prostatectomy.

Preoperative variables
LRP RARP

nP Mean SE nP Mean SE
n of patients 6,450 522 6.0 6,280 488 5.0

Study duration (months) 6,325 6.4 0.1 6,155 5.1 0.0

n of surgery/year 6,325 87.2 0.7 6,155 97.8 0.7

Age (years) 6,450 63.4 0.0 6,280 63.0 0.0

BMI (kg/m2) 5,177 26.0 0.0 4,732 26.2 0.0

iPSA—Mean 5,995 9.1 0.0 5,832 8.8 0.0

< 4 ng/mL (%) 358 15.4 0.0 322 20.6 0.0

4–10 ng/mL (%) 358 69.0 0.0 322 66.4 0.0

4–20 ng/mL (%) 358 15.6 0.0 322 13.1 0.0

> 20 ng/mL (%) 0 NA NA 0 NA NA

cGS—Median 832 6.1 0.0 786 6.1 0.0

cGS < 7 5,095 59.0 0.2 4,992 53.0 0.2

cGS = 7 4,919 32.1 0.1 4,758 37.2 0.2

cGS > 7 5,186 8.3 0.1 4,892 10.0 0.1

cT1 (%) 2,601 56.8 0.4 2,295 54.2 0.4

cT1a (%) 358 1.7 0.0 322 0.3 0.0

cT1b (%) 491 0.7 0.0 455 0.0 0.0

cT1c (%) 3,662 66.3 0.3 2,832 64.4 0.4

cT2 (%) 2,701 39.2 0.3 2,395 42.1 0.3

cT2a (%) 1,667 25.6 0.2 1,258 24.3 0.2

cT2b (%) 1,477 7.0 0.2 1,208 8.0 0.2

cT2c (%) 1,339 9.3 0.2 1,131 12.4 0.3

cT3 (%) 1,723 6.0 0.2 1,505 5.7 0.2

cT3a (%) 1,339 5.5 0.2 920 7.1 0.3

cT3b (%) 1,206 2.2 0.1 787 2.2 0.1

cT4 (%) 144 0.0 0.0 183 0.0 0.0

Note: LRP: laparoscopic radical prostatectomy; RARP: robot-assisted radical prostatectomy; np: number of patients; SE: Standard error of the mean; 
BMI: Body Mass Index; iPSA: initial Prostate Specific Antigen; cGS: clinical Gleason Score; cT1–cT4: TNM stage Classification.

http://www.antpublisher.com/index.php/UTJ/index


69  Tomás Bernardo Costa Moretti, et al.

All Rights Reserved

tive on the evidence, allowing the heterogeneity of sce-
narios between different studies to increase the representa-
tiveness and external validation of the results. In addition, 
the weighting by the large number of patients allowed a 
greater dilution of the results and approximation to the 
population mean. The results presented in the tables can 
serve as reference values   for individual comparisons by 
the reader and for future studies, since the narrow standard 
error of the mean increases precision with the population 
mean. 
The limitations of the study are inherent to the methodol-
ogy itself, since there is no control over heterogeneity. 
However, we know that greater heterogeneity can increase 
the representativeness of different clinical scenarios and 
proximity to the real world. Furthermore, the data are a 
global summary of the best that the urological community 
has produced over 20 years and probably come from cen-
ters with recognized scientific production and extensive 
experience, which limits extrapolations to less favored 
scenarios. This argument may be more valid for studies 
comparing open radical prostatectomy, but between LRP 
and RARP, most of the studies came from the same cen-
ters, but at different stages of technological and scientific 

development, as part of a natural history of radical prosta-
tectomy [56].
These results, inserted in the current context of the robotic 
surgery era, where current knowledge is created from pa-
tients undergoing RARP, as well as the exclusive interest 
of major scientific journals and opinion makers in the ro-
botic technique, means that LRP is limited to a transitional 
technique from open to robotic. However, in a heteroge-
neous global scenario with many countries still perform-
ing open surgery, LRP is certainly a less costly alternative 
and a well-established, mature and effective minimally 
invasive technique option, which was once considered the 
new gold standard [57], this time led by RARP [58]. 
It is worth mentioning that the discussion regarding func-
tional and oncological outcomes were not considered in 
this study and, especially the latter, long-term outcomes 
must be analyzed with caution and have space for discus-
sion.

Conclusions

The Reverse Systematic Review of comparative studies 
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Table 2. Descriptive statistics of perioperative variables from included studies comparing laparoscopic and robotic radical prostatectomy.

Preoperative Variables
LRP RARP

nP Mean SE nP Mean SE
Operative time (min) 5,322 211.8 0.6 5,591 178.0 0.7

PLND (%) 3,692 43.2 0.5 3,749 39.1 0.5

Bilateral NVB preservation (%) 4,032 59.6 0.2 3,379 63.9 0.3

Unilateral NVB preservation (%) 4,032 16.8 0.1 3,379 17.1 0.2

Non NVB preservation (%) 4,069 23.4 0.1 3,691 17.5 0.2

EBL (mL) 4,771 538.0 3.8 4,198 361.7 2.5

Transfusion rate (%) 4,036 7.7 0.1 3,755 3.1 0.1

Conversion rate (%) 2,280 0.5 0.0 2,797 0.3 0.0

LOS (days) 4,676 5.7 0.0 4,578 5.6 0.0

Catheter time (days) 3,102 8.1 0.0 3,364 8.1 0.1
Note: LRP: laparoscopic radical prostatectomy; RARP: robot-assisted radical prostatectomy; np: number of patients; SE: Standard error of the mean; 
PLND: pelvic lymph node dissection; NVB: neurovascular bundle; EBL: estimated blood loss; LOS: length of stay.

Table 3. Descriptive statistics of surgical complication variables from included studies comparing laparoscopic and robotic radical prostatectomy.

Surgical complications
LRP RARP

nP Mean SE nP Mean SE
Global rate (%) 4,424 18.3 0.2 4,586 14.5 0.1

Minor (%) 3,250 9.2 0.2 3,501 7.2 0.1

Major (%) 3,250 4.5 0.1 3,501 4.7 0.1

Clavien 1 (%) 2,885 4.8 0.1 3,258 2.4 0.1

Clavien 2 (%) 2,885 4.6 0.1 3,258 4.8 0.0

Clavien 3a (%) 1,163 5.2 0.1 2,349 4.9 0.1

Clavien 3b (%) 1,521 4.0 0.1 2,349 1.5 0.0

Clavien 4a (%) 922 1.3 0.0 1,532 1.0 0.0

Clavien 4b (%) 714 0.0 0.0 1,324 0.0 0.0

Clavien 5 (%) 2,178 0.0 0.0 2,333 0.1 0.0
Note: LRP: laparoscopic radical prostatectomy; RARP: robot-assisted radical prostatectomy; np: number of patients; SE Standard error of the mean.



between LRP and RARP demonstrated a small clinical 
and practical difference in perioperative outcomes, mainly 
in relation to operative time, EBL and blood transfusion, 
favoring RARP. Although it is a small difference, within 
an evolutionary context of minimally invasive surgery, 
it demonstrates the improvement of techniques and the 
search for better scientifically proven results. 
The laparoscopic technique has reached maturity and is an 
equivalently safe treatment option compared to RARP. It 
is important to emphasize that the robotic technique has 
become the most widely accepted LRP modality in the 
world and drives science and new technologies. New stud-
ies regarding long-term oncological safety are still needed 
within this comparison.
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Supplementary 1—SEARCH STRATEGY

Search strategy was systematized in 8 databases described below and were done using health descriptors specific to each 
base. It was complemented with use of synonyms in open search in title, abstract and subject through Boolean indica-
tors.

Health Science Descriptors

http://www.antpublisher.com/index.php/UTJ/index

Search Base Vocabulary of subjects
Health Science Descriptors

1 2 3

PUBMED MeSh Prostatectomy Laparoscopy
Robotic 
Surgical
Procedures

BVS/BIREME DeCS Prostatectomy Laparoscopy
Robotic 
Surgical
Procedures

SCOPUS -- Prostatectomy Laparoscopy
Robotic 
Surgical
Procedures

WEB OF SCIENCE -- Prostatectomy Laparoscopic
Robotic 
Surgical
Procedures

EMBASE Emtree Prostatectomy Laparoscopy

Robotic
Surgical 
Procedures
Use preferred term: Robotic Surgical 
Procedure

COCHRANE LIBRARY MeSh Prostatectomy Laparoscopy
Robotic 
Surgical
Procedures

PROQUEST MeSh Prostatectomy Laparoscopy
Robotic
Surgical
Procedures

CINAHL MH Prostatectomy Laparoscopy
Robotic 
Surgical 
Procedures

Key-words (synonymous): 

- Prostatectomy: Prostatectomy OR Prostatectomies OR “Prostatectomy, Suprapubic” OR “Prostatectomies, Suprapu-
bic” OR “Suprapubic Prostatectomies” OR “Suprapubic Prostatectomy” OR “Prostatectomy, Retropubic” OR “Prosta-
tectomies, Retropubic” OR “Retropubic Prostatectomies” OR “Retropubic Prostatectomy”.
- Laparoscopy: Laparoscopy OR Laparoscopies OR Celioscopy OR Celioscopies OR Peritoneoscopy OR Peritoneos-
copies OR “Surgical Procedures, Laparoscopic” OR “Laparoscopic Surgical Procedure” OR “Procedure, Laparoscopic 
Surgical” OR “Procedures, Laparoscopic Surgical” OR “Surgery, Laparoscopic” OR “Laparoscopic Surgical Proce-
dures” OR “Laparoscopic Surgery” OR “Laparoscopic Surgeries” OR “Surgeries, Laparoscopic” OR “Laparoscopic 
Assisted Surgery” OR “Laparoscopic Assisted Surgeries” OR “Surgeries, Laparoscopic Assisted” OR “Surgery, Laparo-
scopic Assisted” OR “Surgical Procedure, Laparoscopic”.
- Robotic Surgical Procedures: “Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR “Procedures, 
Robotic Surgical” OR “Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Procedures, Ro-
botic”.
- Cystectomy: Cystectomy OR Cystectomies.

Free Terms (not descriptors) 

- All the search bases: “laparoscopic radical prostatectomy (LRP)” OR LRP OR “laparoscopic assisted radical prosta-
tectomy” OR “Robot-assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic radical 
prostatectomy (RALRP)” OR RALRP OR “Robotic assisted laparoscopic prostatectomy (RALP)” OR “robot-assisted 
radical prostatectomy (RARP)” OR “robot assisted radical prostatectomy (RARP)” OR RARP OR “Endoscopic extra-
peritoneal radical prostatectomy (EERP)” OR EERP OR “Endoscopic extraperitoneal radical prostatectomy (EERPE)” 
OR EERPE OR “Robot-assisted” OR “Robot assisted” OR “robotic prostatectomy” OR “radical prostatectomy (RP)” 

http://www.antpublisher.com/index.php/UTJ/index


OR “radical prostatectomy” OR RP OR RRP OR “retropubic radical prostatectomy” OR “open prostatectomy” OR 
“laparoscopic radical prostatectomy” OR “robot-assisted prostatectomy” OR “Robot-assisted laparoscopic radical pros-
tatectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparo-
scopic radical prostatectomy” OR “Robot-assisted laparoscopic radical prostatectomy” OR RALRP OR “Robotic assist-
ed laparoscopic prostatectomy (RALP)” OR “Robot-assisted laparoscopic prostatectomy (RALP)” OR “Robot assisted 
laparoscopic prostatectomy” OR “Robot-assisted laparoscopic prostatectomy” OR RALP OR “Robot-assisted radical 
prostatectomy (RARP)” OR “Robot assisted radical prostatectomy (RARP)” OR “Robot-assisted radical prostatectomy” 
OR “Robot assisted radical prostatectomy” OR RARP OR “Robotic prostatectomy”.
- Embase: “robot-assisted prostatectomy” OR “robot-assisted prostatectomy” OR “laparoscopic radical prostatectomy” 
OR “Robotic radical prostatectomy” OR “Robotic-assisted radical prostatectomy” OR “Robotic assisted radical prosta-
tectomy”.

Systematic Review Filter 

- PubMed: (systematic review [ti] OR meta-analysis [pt] OR meta-analysis [ti] OR systematic literature review [ti] OR 
this systematic review [tw] OR pooling project [tw] OR (systematic review [tiab] AND review [pt]) OR meta synthesis 
[ti] OR meta-analy*[ti] OR integrative review [tw] OR integrative research review [tw] OR rapid review [tw] OR um-
brella review [tw] OR consensus development conference [pt] OR practice guideline [pt] OR drug class reviews [ti] OR 
cochrane database syst rev [ta] OR acp journal club [ta] OR health technol assess [ta] OR evid rep technol assess summ 
[ta] OR jbi database system rev implement rep [ta]) OR (clinical guideline [tw] AND management [tw]) OR ((evidence 
based[ti] OR evidence-based medicine [mh] OR best practice* [ti] OR evidence synthesis [tiab]) AND (review [pt] OR 
diseases category[mh] OR behavior and behavior mechanisms [mh] OR therapeutics [mh] OR evaluation studies[pt] OR 
validation studies[pt] OR guideline [pt] OR pmcbook)) OR ((systematic [tw] OR systematically [tw] OR critical [tiab] 
OR (study selection [tw]) OR (predetermined [tw] OR inclusion [tw] AND criteri* [tw]) OR exclusion criteri* [tw] OR 
main outcome measures [tw] OR standard of care [tw] OR standards of care [tw]) AND (survey [tiab] OR surveys [tiab] 
OR overview* [tw] OR review [tiab] OR reviews [tiab] OR search* [tw] OR handsearch [tw] OR analysis [ti] OR cri-
tique [tiab] OR appraisal [tw] OR (reduction [tw]AND (risk [mh] OR risk [tw]) AND (death OR recurrence))) AND (lit-
erature [tiab] OR articles [tiab] OR publications [tiab] OR publication [tiab] OR bibliography [tiab] OR bibliographies 
[tiab] OR published [tiab] OR pooled data [tw] OR unpublished [tw] OR citation [tw] OR citations [tw] OR database 
[tiab] OR internet [tiab] OR textbooks [tiab] OR references [tw] OR scales [tw] OR papers [tw] OR datasets [tw] OR 
trials [tiab] OR meta-analy* [tw] OR (clinical [tiab] AND studies [tiab]) OR treatment outcome [mh] OR treatment out-
come [tw] OR pmcbook)) NOT (letter [pt] OR newspaper article [pt]) .
Available in: (https://www.nlm.nih.gov/bsd/pubmed_subsets/sysreviews_strategy.html)

Filters 

- Search period: from January 1, 2000 to December 5, 2020.
- Language: English
- Type of study: Systematic Review and Meta-analysis
- Species: Human

Search Strategy 

Each specific search strategy for each database is described below, with the date of the search and the number of articles 
found:
1 – PUBMED/PMC (MEDLINE)
• Search Date: December 5, 2020. 
• Number of articles found: 128
• Search Strategy: ((((((((Robotics[MeSH Terms]) OR Robotics[Title/Abstract])) OR (((((((Robotic Surgical 
Procedures[MeSH Terms]) OR “Robotic Surgical Procedures “[Title/Abstract]) OR “Procedure, Robotic Surgical”[Title/
Abstract]) OR “Procedures, Robotic Surgical”[Title/Abstract]) OR “Robotic Surgical Procedure”[Title/Abstract]) OR 
“Surgical Procedure, Robotic”[Title/Abstract]) OR “Surgical Procedures, Robotic”[Title/Abstract])) OR ((((((((((((“Ro-
bot-assisted laparoscopic radical prostatectomy (RALRP)”) OR “Robot assisted laparoscopic radical prostatectomy 
(RALRP)”) OR “Robot assisted laparoscopic radical prostatectomy”) OR “Robot-assisted laparoscopic radical prosta-
tectomy”) OR RALRP)) OR (((((“Robot-assisted radical prostatectomy (RARP)”) OR “Robot assisted radical prostatec-
tomy (RARP)”) OR “Robot-assisted radical prostatectomy”) OR “Robot assisted radical prostatectomy”) OR RARP)) 
OR “Robotic prostatectomy”) OR ((“Robot-assisted prostatectomy”) OR “Robot assisted prostatectomy”)) OR “Robotic 
radical prostatectomy”) OR ((“Robotic-assisted radical prostatectomy”) OR “Robotic assisted radical prostatectomy”)) 
OR ((((((((“Robotic assisted laparoscopic prostatectomy (RALP)”) OR “Robot-assisted laparoscopic prostatectomy 
(RALP)”) OR “Robot assisted laparoscopic prostatectomy”) OR “Robot-assisted laparoscopic prostatectomy”) OR 
RALP)))))) AND (((((((((((Prostatectomy[MeSH Terms]) OR Prostatectomy[Title/Abstract]) OR Prostatectomies[Title/
Abstract]) OR “Prostatectomy, Suprapubic”[Title/Abstract]) OR “Prostatectomies, Suprapubic”[Title/Abstract]) OR 
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“Suprapubic Prostatectomies”[Title/Abstract]) OR “Suprapubic Prostatectomy”[Title/Abstract]) OR “Prostatectomy, 
Retropubic”[Title/Abstract]) OR “Prostatectomies, Retropubic”[Title/Abstract]) OR “Retropubic Prostatectomies”[Title/
Abstract]) OR “Retropubic Prostatectomy”[Title/Abstract]))) AND systematic [sb] Filters: Publication date from 
2000/01/01 to 2020/12/05; Humans; English.
2 - BVS / BIREME
• Search Date: December, 2020
• Number of articles found: 87 (MEDLINE, LILACS, IBECS)
• Search Strategy: (tw:(prostatectomy OR prostatectomies OR “Prostatectomy, Suprapubic” OR “Prostatectomies, 
Suprapubic” OR “Suprapubic Prostatectomies” OR “Suprapubic Prostatectomy” OR “Prostatectomy, Retropubic” OR 
“Prostatectomies, Retropubic” OR “Retropubic Prostatectomies” OR “Retropubic Prostatectomy” )) AND (tw:(robotics)) 
OR (tw:(“Robot-assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic radical pros-
tatectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy” OR “Robot-assisted laparoscopic radi-
cal prostatectomy” OR ralrp )) OR (tw:(“Robotic assisted laparoscopic prostatectomy (RALP)” OR “Robot-assisted 
laparoscopic prostatectomy (RALP)” OR “Robot assisted laparoscopic prostatectomy” OR “Robot-assisted laparo-
scopic prostatectomy” OR ralp)) OR (tw:(“Robot-assisted radical prostatectomy (RARP)” OR “Robot assisted radical 
prostatectomy (RARP)” OR “Robot-assisted radical prostatectomy” OR “Robot assisted radical prostatectomy” OR 
rarp)) OR (tw:(“Robotic prostatectomy” )) OR (tw:(“Robot-assisted prostatectomy”or “Robot assisted prostatectomy”)) 
OR (tw:(“Robotic radical prostatectomy”)) OR (tw:(“Robotic-assisted radical prostatectomy” OR “Robotic assisted 
radical prostatectomy”)) OR (tw:(“Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR “Procedures, 
Robotic Surgical” OR “Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Procedures, Ro-
botic”)) AND (tw:(“SYSTEMATIC REVIEWS” OR “SYSTEMATIC REVIEW” )) AND (instance:”regional”) AND ( 
la:(“en”)).
3 - CINAHL (The Cumulative Index to Nursing and Allied Health Literature)
• Search Date: December 5, 2020
• Number of articles found: 05
• Search Strategy: (MH “Prostatectomy”) OR “Prostatectomy”  OR Prostatectomy OR Prostatectomies OR “Prosta-
tectomy, Suprapubic” OR “Prostatectomies, Suprapubic” OR “Suprapubic Prostatectomies” OR “Suprapubic Prosta-
tectomy” OR “Prostatectomy, Retropubic” OR “Prostatectomies, Retropubic” OR “Retropubic Prostatectomies” OR 
“Retropubic Prostatectomy”  AND (MH “Robotics”) OR “Robotics” OR ( “Robot-assisted laparoscopic radical prosta-
tectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic 
radical prostatectomy” OR “Robot-assisted laparoscopic radical prostatectomy” OR RALRP ) OR ( “Robotic assisted 
laparoscopic prostatectomy (RALP)” OR “Robot-assisted laparoscopic prostatectomy (RALP)” OR “Robot assisted 
laparoscopic prostatectomy” OR “Robot-assisted laparoscopic prostatectomy” OR RALP ) OR ( “Robot-assisted radical 
prostatectomy (RARP)” OR “Robot assisted radical prostatectomy (RARP)” OR “Robot-assisted radical prostatectomy” 
OR “Robot assisted radical prostatectomy” OR RARP ) OR “Robotic prostatectomy” OR “Robot-assisted prostatec-
tomy” OR “Robot assisted prostatectomy” OR “Robotic radical prostatectomy” OR ( “Robotic-assisted radical prosta-
tectomy” OR “Robotic assisted radical prostatectomy” ) OR (MH “Robotic Surgical Procedures”) OR “Robotic Surgical 
Procedures”  OR “Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR “Procedures, Robotic Surgical” 
OR “Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Procedures, Robotic”  AND TI 
“SYSTEMATIC REVIEWS” OR TI “SYSTEMATIC REVIEW”.
4 - WEB OF SCIENCE
• Search Date: December 5, 2020
• Number of articles found: 135
• Search Strategy: ((“Robot-assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic 
radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy” OR “Robot-assisted laparo-
scopic radical prostatectomy” OR RALRP) OR (“Robotic assisted laparoscopic prostatectomy (RALP)” OR “Robot-
assisted laparoscopic prostatectomy (RALP)” OR “Robot assisted laparoscopic prostatectomy” OR “Robot-assisted 
laparoscopic prostatectomy” OR RALP) OR (“Robot-assisted radical prostatectomy (RARP)” OR “Robot assisted radi-
cal prostatectomy (RARP)” OR “Robot-assisted radical prostatectomy” OR “Robot assisted radical prostatectomy” OR 
RARP) OR (“Robotic prostatectomy”) OR (“Robot-assisted prostatectomy” OR “Robot assisted prostatectomy”) OR 
(“Robotic radical prostatectomy”) OR (“Robotic-assisted radical prostatectomy” OR “Robotic assisted radical prostatec-
tomy”)) OR ((“Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR “Procedures, Robotic Surgical” OR 
“Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Procedures, Robotic”)) OR (Robotics)) 
AND (Prostatectomy OR Prostatectomies OR “Prostatectomy, Suprapubic” OR “Prostatectomies, Suprapubic” OR “Su-
prapubic Prostatectomies” OR “Suprapubic Prostatectomy” OR “Prostatectomy, Retropubic” OR “Prostatectomies, Ret-
ropubic” OR “Retropubic Prostatectomies” OR “Retropubic Prostatectomy”) AND ( 2020 OR 2019 OR 2012 OR 2005 
OR 2018 OR 2011 OR 2004 OR 2017 OR 2010 OR 2003 OR 2016 OR 2009 OR 2002 OR 2015 OR 2008 OR 2001 OR 
2014 OR 2007 OR 2000 OR 2013 OR 2006 ) AND (“SYSTEMATIC REVIEWS” OR “SYSTEMATIC REVIEW”).
5 – EMBASE

http://www.antpublisher.com/index.php/UTJ/index
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• Search Date: December 5, 2020
• Number of articles found: 137
• Search Strategy: (‘prostatectomy’/exp OR ‘prostatectomy’/syn) AND (‘systematic reviews’:ab,ti OR ‘systematic 
review’:ab,ti) AND (‘robotics’/exp OR ‘robotic assisted laparoscopic prostatectomy’/exp OR ‘robotic assisted lapa-
roscopic prostatectomy (ralp)’ OR ‘robot-assisted laparoscopic prostatectomy (ralp)’ OR ‘robot assisted laparoscopic 
prostatectomy’/exp OR ‘robot assisted laparoscopic prostatectomy’ OR ‘robot-assisted laparoscopic prostatectomy’/
exp OR ‘robot-assisted laparoscopic prostatectomy’ OR ralp OR ‘robot-assisted prostatectomy’/exp OR ‘robot-assisted 
prostatectomy’/syn OR ‘robot-assisted laparoscopic radical prostatectomy (ralrp)’ OR ‘robot assisted laparoscopic radi-
cal prostatectomy (ralrp)’ OR ‘robot assisted laparoscopic radical prostatectomy’/exp OR ‘robot assisted laparoscopic 
radical prostatectomy’ OR ‘robot-assisted laparoscopic radical prostatectomy’/exp OR ‘robot-assisted laparoscopic radi-
cal prostatectomy’ OR ralrp OR ‘robot-assisted radical prostatectomy (rarp)’ OR ‘robot assisted radical prostatectomy 
(rarp)’ OR ‘robot-assisted radical prostatectomy’/exp OR ‘robot-assisted radical prostatectomy’ OR ‘robot assisted radi-
cal prostatectomy’/exp OR ‘robot assisted radical prostatectomy’ OR rarp OR ‘robotic prostatectomy’/exp OR ‘robotic 
prostatectomy’ OR ‘robotic radical prostatectomy’/exp OR ‘robotic radical prostatectomy’ OR ‘robotic-assisted radical 
prostatectomy’/exp OR ‘robotic-assisted radical prostatectomy’ OR ‘robotic assisted radical prostatectomy’/exp OR 
‘robotic assisted radical prostatectomy’ OR ‘robotic surgical procedure’/exp OR ‘robotic surgical procedure’/syn) AND 
[english]/lim AND (2000:py OR 2001:py OR 2002:py OR 2003:py OR 2006:py OR 2007:py OR 2008:py OR 2009:py 
OR 2010:py OR 2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py OR 2018:py OR 
2019:py OR 2020:py).
6 - COCHRANE LIBRARY
• Search date: December 5, 2020
• Number of articles found:19
• Search Strategy: 
MeSH descriptor: [Prostatectomy] explode all trees OR (Prostatectomy OR Prostatectomies OR “Prostatectomy, Su-
prapubic” OR “Prostatectomies, Suprapubic” OR “Suprapubic Prostatectomies” OR “Suprapubic Prostatectomy” OR 
“Prostatectomy, Retropubic” OR “Prostatectomies, Retropubic” OR “Retropubic Prostatectomies” OR “Retropubic 
Prostatectomy”):ti,ab,kw AND MeSH descriptor: [Robotics] explode all trees OR (Robotics):ti,ab,kw OR (“Robot-
assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy (RALRP)” 
OR “Robot assisted laparoscopic radical prostatectomy” OR “Robot-assisted laparoscopic radical prostatectomy” OR 
RALRP) OR (“Robotic assisted laparoscopic prostatectomy (RALP)” OR “Robot-assisted laparoscopic prostatectomy 
(RALP)” OR “Robot assisted laparoscopic prostatectomy” OR “Robot-assisted laparoscopic prostatectomy” OR RALP) 
OR (“Robot-assisted radical prostatectomy (RARP)” OR “Robot assisted radical prostatectomy (RARP)” OR “Robot-
assisted radical prostatectomy” OR “Robot assisted radical prostatectomy” OR RARP) OR (“Robotic prostatectomy”) 
OR (“Robot-assisted prostatectomy”OR “Robot assisted prostatectomy”) OR (“Robotic radical prostatectomy”) OR 
(“Robotic-assisted radical prostatectomy” OR “Robotic assisted radical prostatectomy”) OR MeSH descriptor: [Robotic 
Surgical Procedures] explode all trees OR (“Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR “Pro-
cedures, Robotic Surgical” OR “Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Proce-
dures, Robotic”):ti,ab,kw AND (“SYSTEMATIC REVIEWS”):ti,ab,kw OR (“SYSTEMATIC REVIEW”):ti,ab,kw.
7 – PROQUEST CENTRAL
• Search Date: December 5, 2020
• Number of articles found: 116
• Search Strategy: ((MJMESH.EXACT.EXPLODE(“Prostatectomy”) OR (Prostatectomy OR Prostatectomies OR 
“Prostatectomy, Suprapubic” OR “Prostatectomies, Suprapubic” OR “Suprapubic Prostatectomies” OR “Suprapubic 
Prostatectomy” OR “Prostatectomy, Retropubic” OR “Prostatectomies, Retropubic” OR “Retropubic Prostatecto-
mies” OR “Retropubic Prostatectomy”)) AND ((MESH.EXACT(“Robotics”) OR Robotics) OR ((“Robot-assisted 
laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy (RALRP)” 
OR “Robot assisted laparoscopic radical prostatectomy” OR “Robot-assisted laparoscopic radical prostatectomy” OR 
RALRP) OR (“Robotic assisted laparoscopic prostatectomy (RALP)” OR “Robot-assisted laparoscopic prostatec-
tomy (RALP)” OR “Robot assisted laparoscopic prostatectomy” OR “Robot-assisted laparoscopic prostatectomy” OR 
RALP) OR (“Robot-assisted radical prostatectomy (RARP)” OR “Robot assisted radical prostatectomy (RARP)” OR 
“Robot-assisted radical prostatectomy” OR “Robot assisted radical prostatectomy” OR RARP) OR “Robotic prosta-
tectomy” OR (“Robot-assisted prostatectomy” OR “Robot assisted prostatectomy”) OR “Robotic radical prostatec-
tomy” OR (“Robotic-assisted radical prostatectomy” OR “Robotic assisted radical prostatectomy”)) OR ((MJMESH.
EXACT.EXPLODE(“Robotic Surgical Procedures:E.04.749.500”) OR MJMESH.EXACT.EXPLODE(“Robotic 
Surgical Procedures:L.01.313.500.750.100.710.800.500”) OR MJMESH.EXACT.EXPLODE(“Robotic Surgical 
Procedures:E.02.950.875.500”)) OR (“Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR “Procedures, 
Robotic Surgical” OR “Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Procedures, Ro-
botic”)))) AND (ti(“SYSTEMATIC REVIEWS”) OR ti(“SYSTEMATIC REVIEW”)) AND (la.exact(“ENG”) AND 
pd(20000101-20201205)).

All Rights Reserved

SU
PPL

E
M

E
N

TA
R

Y



8 – SCOPUS
• Search date: December 5, 2020
• Number of articles found: 7
• Search Strategy: (TITLE-ABS-KEY(Prostatectomy OR Prostatectomies OR “Prostatectomy, Suprapubic” OR “Pros-
tatectomies, Suprapubic” OR “Suprapubic Prostatectomies” OR “Suprapubic Prostatectomy” OR “Prostatectomy, Ret-
ropubic” OR “Prostatectomies, Retropubic” OR “Retropubic Prostatectomies” O)) and ((TITLE-ABS-KEY(Robotics)) 
or ((ALL(“Robot-assisted laparoscopic radical prostatectomy (RALRP)” OR “Robot assisted laparoscopic radical pros-
tatectomy (RALRP)” OR “Robot assisted laparoscopic radical prostatectomy” OR “Robot-assisted laparoscopic radical 
prostatectomy” OR RALRP ) OR ALL(“Robotic assisted laparoscopic prostatectomy (RALP)” OR “Robot-assisted 
laparoscopic prostatectomy (RALP)” OR “Robot assisted laparoscopic prostatectomy” OR “Robot-assisted laparoscopic 
prostatectomy” OR RALP) OR ALL(“Robot-assisted radical prostatectomy (RARP)” OR “Robot assisted radical pros-
tatectomy (RARP)” OR “Robot-assisted radical prostatectomy” OR “Robot assisted radical prostatectomy” OR RARP) 
OR ALL(“Robotic prostatectomy” ) OR ALL(“Robot-assisted prostatectomy” OR “Robot assisted prostatectomy”) OR 
ALL(“Robotic radical prostatectomy”) OR ALL(“Robotic-assisted radical prostatectomy” OR “Robotic assisted radi-
cal prostatectomy”))) or (TITLE-ABS-KEY(“Robotic Surgical Procedures” OR “Procedure, Robotic Surgical” OR 
“Procedures, Robotic Surgical” OR “Robotic Surgical Procedure” OR “Surgical Procedure, Robotic” OR “Surgical Pro-
cedures, Robotic”))) and ((TITLE-ABS-KEY(“SYSTEMATIC REVIEWS”) OR TITLE-ABS-KEY(“SYSTEMATIC 
REVIEW”)).

Supplementary 2—INCLUDED SYSTEMATIC REVIEWS

Selected systematic review studies for analysis are listed below (A1-80):
1. Abboudi H, Khan MS, Guru KA, et al. Learning curves for urological procedures: A systematic review. Review. BJU 
International. 2014;114(4):617-629. doi:10.1111/bju.12315
2. Allan C, Ilic D. Laparoscopic versus Robotic-Assisted Radical Prostatectomy for the Treatment of Localised Prostate 
Cancer: A Systematic Review. Review. Urologia Internationalis. 2016;96(4):373-378. doi:10.1159/000435861
3. Autorino R, Zargar H, White WM, et al. Current applications of near-infrared fluorescence imaging in robotic 
urologic surgery: A systematic review and critical analysis of the literature. Review. Urology. 2014;84(4):751-759. 
doi:10.1016/j.urology.2014.05.059
4. Bai Y, Pu C, Yuan H, et al. Assessing the Impact of Barbed Suture on Vesicourethral Anastomosis During Mini-
mally Invasive Radical Prostatectomy: A Systematic Review and Meta-analysis. Urology. Jun 2015;85(6):1368-75. 
doi:10.1016/j.urology.2015.02.033
5. Baladakis J, Perera M, Bolton D, Lawrentschuk N, Adam A. Is There an Optimal Curative Option in HIV-Positive 
Men with Localized Prostate Cancer? A Systematic Review. Curr Urol. Jul 2019;12(4):169-176. doi:10.1159/000499309
6. Bellangino M, Verrill C, Leslie T, Bell RW, Hamdy FC, Lamb AD. Systematic Review of Studies Reporting Positive 
Surgical Margins After Bladder Neck Sparing Radical Prostatectomy. Review. Current Urology Reports. 2017;18(12)
doi:10.1007/s11934-017-0745-0
7. Berryhill R, Jhaveri J, Yadav R, et al. Robotic prostatectomy: a review of outcomes compared with laparoscopic and 
open approaches. Urology. Jul 2008;72(1):15-23. doi:10.1016/j.urology.2007.12.038
8. Bertolo R, Tracey A, Dasgupta P, et al. Supra-pubic versus urethral catheter after robot-assisted radical prostatectomy: 
systematic review of current evidence. Review. World Journal of Urology. Sep 2018;36(9):1365-1372. doi:10.1007/
s00345-018-2275-x
9. Bertolo R, Hung A, Porpiglia F, Bove P, Schleicher M, Dasgupta P. Systematic review of augmented reality in uro-
logical interventions: the evidences of an impact on surgical outcomes are yet to come. World Journal of Urology. Mar 
2019 2019:1-10. doi:http://dx.doi.org/10.1007/s00345-019-02711-z
10. Cao L, Yang Z, Qi L, Chen M. Robot-assisted and laparoscopic vs open radical prostatectomy in clinically localized 
prostate cancer: perioperative, functional, and oncological outcomes: A Systematic review and meta-analysis. Medicine 
(Baltimore). May 2019;98(22):e15770. doi:10.1097/MD.0000000000015770
11. Carneiro A, Cha JD, Baccaglini W, et al. Should aspirin be suspended prior to robot-assisted radical prostatectomy? 
A systematic review and meta-analysis. Review. Therapeutic Advances in Urology. 2019;11doi:10.1177/175628721881
6595
12. Cathcart P, Murphy DG, Moon D, Costello AJ, Frydenberg M. Perioperative, functional and oncological outcomes 
after open and minimally invasive prostate cancer surgery: experience from Australasia. BJU Int. Apr 2011;107 Suppl 
3:11-9. doi:10.1111/j.1464-410X.2011.10053.x
13. Checcucci E, Amparore D, De Luca S, Autorino R, Fiori C, Porpiglia F. Precision prostate cancer surgery: an 
overview of new technologies and techniques. Minerva Urol Nefrol. Oct 2019;71(5):487-501. doi:10.23736/S0393-
2249.19.03365-4
14. Checcucci E, Veccia A, Fiori C, et al. Retzius-sparing robot-assisted radical prostatectomy vs the standard approach: 
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a systematic review and analysis of comparative outcomes. BJU Int. Jan 2020;125(1):8-16. doi:10.1111/bju.14887
15. Choo MSMD, Kim MMD, Ku JHMDP, Kwak CMDP, Kim HHMDP, Jeong CWMDP. Extended versus Standard 
Pelvic Lymph Node Dissection in Radical Prostatectomy on Oncological and Functional Outcomes: A Systematic Re-
view and Meta-Analysis. Annals of Surgical Oncology. 2017;24(7):2047-2054. doi:http://dx.doi.org/10.1245/s10434-
017-5822-6
16. Coelho RF, Rocco B, Patel MB, et al. Retropubic, laparoscopic, and robot-assisted radical prostatectomy: a 
critical review of outcomes reported by high-volume centers. J Endourol. Dec 2010;24(12):2003-15. doi:10.1089/
end.2010.0295
17. De Carlo F, Celestino F, Verri C, Masedu F, Liberati E, Di Stasi SM. Retropubic, laparoscopic, and robot-assisted 
radical prostatectomy: Surgical, oncological, and functional outcomes: A systematic review. Review. Urologia Interna-
tionalis. 2014;93(4):373-383. doi:10.1159/000366008
18. De Hong C, Liang Ren L, Qiang W, et al. Comparison of efficacy and safety of conventional laparoscopic radi-
cal prostatectomy by the transperitoneal versus extraperitoneal procedure. Sci Rep. Oct 2015;5:14442. doi:10.1038/
srep14442
19. Du Y, Long Q, Guan B, et al. Robot-Assisted Radical Prostatectomy Is More Beneficial for Prostate Cancer Patients: 
A System Review and Meta-Analysis. Med Sci Monit. 2018/01 2018;24:272-287. 
20. Fernando H, Garcia C, Hossack T, et al. Incidence, Predictive Factors and Preventive Measures for Inguinal Hernia 
following Robotic and Laparoscopic Radical Prostatectomy: A Systematic Review. J Urol. 06 2019;201(6):1072-1079. 
doi:10.1097/JU.0000000000000133
21. Ferronha F, Barros F, Santos VV, Ravery V, Delmas V. Is there any evidence of superiority between retropubic, lapa-
roscopic or robot-assisted radical prostatectomy? Int Braz J Urol. 2011 Mar-Apr 2011;37(2):146-58; discussion 159-60. 
22. Ficarra V, Cavalleri S, Novara G, Aragona M, Artibani W. Evidence from Robot-Assisted Laparoscopic Radical 
Prostatectomy: A Systematic Review. Review. European Urology. 2007;51(1):45-56. doi:10.1016/j.eururo.2006.06.017
23. Ficarra V, Novara G, Ahlering TE, et al. Systematic review and meta-analysis of studies reporting potency rates after 
robot-assisted radical prostatectomy. Review. European Urology. 2012;62(3):418-430. doi:10.1016/j.eururo.2012.05.046
24. Ficarra V, Novara G, Artibani W, et al. Retropubic, Laparoscopic, and Robot-Assisted Radical Prostatectomy: A Sys-
tematic Review and Cumulative Analysis of Comparative Studies. Review. European Urology. 2009;55(5):1037-1063. 
doi:10.1016/j.eururo.2009.01.036
25. Ficarra V, Novara G, Rosen RC, et al. Systematic review and meta-analysis of studies reporting urinary continence 
recovery after robot-assisted radical prostatectomy. Review. European Urology. 2012;62(3):405-417. doi:10.1016/
j.eururo.2012.05.045
26. Frota R, Turna B, Barros R, Gill IS. Comparison of radical prostatectomy techniques: open, laparoscopic and robotic 
assisted. Int Braz J Urol. 2008 May-Jun 2008;34(3):259-68; discussion 268-9. 
27. García-Perdomo HA, Correa-Ochoa JJ, Contreras-García R, Daneshmand S. Effectiveness of extended pelvic 
lymphadenectomy in the survival of prostate cancer: a systematic review and meta-analysis. Central European Journal 
of Urology. 2018;71(3):262-269. doi:http://dx.doi.org/10.5173/ceju.2018.1703
28. Grasso AAC, Mistretta FA, Sandri M, et al. Posterior musculofascial reconstruction after radical prostatectomy: an 
updated systematic review and a meta-analysis. Review. BJU International. 2016;118(1):20-34. doi:10.1111/bju.13480
29. Haifler M, Benjamin B, Ghinea R, Avital S. The impact of previous laparoscopic inguinal hernia repair on radical 
prostatectomy. J Endourol. Nov 2012;26(11):1458-62. doi:10.1089/end.2012.0285
30. Heer R, Raymond I, Jackson MJ, Soomro NA. A critical systematic review of recent clinical trials comparing open 
retropubic, laparoscopic and robot-assisted laparoscopic radical prostatectomy. Article. Reviews on Recent Clinical Tri-
als. 2011;6(3):241-249. doi:10.2174/157488711796575513
31. Huang X, Wang L, Zheng X, Wang X. Comparison of perioperative, functional, and oncologic outcomes between 
standard laparoscopic and robotic-assisted radical prostatectomy: a systemic review and meta-analysis. Surg Endosc. 
Mar 2017;31(3):1045-1060. doi:10.1007/s00464-016-5125-1
32. Ilic D, Evans SM, Allan CA, Jung JH, Murphy D, Frydenberg M. Laparoscopic and robot-assisted vs open radical 
prostatectomy for the treatment of localized prostate cancer: a Cochrane systematic review. Review. BJU International. 
2018;121(6):845-853. doi:10.1111/bju.14062
33. Kallidonis P, Rai BP, Qazi H, et al. Critical appraisal of literature comparing minimally invasive extraperitoneal and 
transperitoneal radical prostatectomy: A systematic review and meta-analysis. Arab J Urol. Dec 2017;15(4):267-279. 
doi:10.1016/j.aju.2017.07.003
34. Kang DC, Hardee MJ, Fesperman SF, Stoffs TL, Dahm P. Low Quality of Evidence for Robot-Assisted Lapa-
roscopic Prostatectomy: Results of a Systematic Review of the Published Literature. Article. European Urology. 
2010;57(6):930-937. doi:10.1016/j.eururo.2010.01.034
35. Kilminster S, Müller S, Menon M, Joseph JV, Ralph DJ, Patel HR. Predicting erectile function outcome in men after 
radical prostatectomy for prostate cancer. BJU Int. Aug 2012;110(3):422-6. doi:10.1111/j.1464-410X.2011.10757.x
36. Kim JW, Kim DK, Ahn HK, Jung HD, Lee JY, Cho KS. Effect of Bladder Neck Preservation on Long-Term Urinary 
Continence after Robot-Assisted Laparoscopic Prostatectomy: A Systematic Review and Meta-Analysis. J Clin Med. 
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Nov 2019;8(12)doi:10.3390/jcm8122068
37. Kowalewski KF, Tapking C, Hetjens S, et al. Interrupted versus Continuous Suturing for Vesicourethral Anastomo-
sis During Radical Prostatectomy: A Systematic Review and Meta-analysis. Eur Urol Focus. Nov 2019;5(6):980-991. 
doi:10.1016/j.euf.2018.05.009
38. Lee SH, Seo HJ, Lee NR, Son SK, Kim DK, Rha KH. Robot-assisted radical prostatectomy has lower biochemical 
recurrence than laparoscopic radical prostatectomy: Systematic review and meta-analysis. Review. Investigative and 
Clinical Urology. 2017;58(3):152-163. doi:10.4111/icu.2017.58.3.152
39. Leow JJ, Leong EK, Serrell EC, et al. Systematic Review of the Volume–Outcome Relationship for Radical Prosta-
tectomy. Review. European Urology Focus. 2018;4(6):775-789. doi:10.1016/j.euf.2017.03.008
40. Li HX, Liu CX, Zhang HB, et al. The Use of Unidirectional Barbed Suture for Urethrovesical Anastomosis during 
Robot-Assisted Radical Prostatectomy: A Systematic Review and Meta-Analysis of Efficacy and Safety. Article. Plos 
One. Jul 2015;10(7)doi:10.1371/journal.pone.0131167
41. Li J, Jiang Q, Li Q, Zhang Y, Gao L. Does time interval between prostate biopsy and surgery affect outcomes of 
radical prostatectomy? A systematic review and meta-analysis. Int Urol Nephrol. Nov 2019;doi:10.1007/s11255-019-
02344-6
42. Li MX, Cheng P, Yao L, et al. Suprapubic tube compared with urethral catheter drainage after robot-assisted radical 
prostatectomy: A systematic review and meta-analysis. Article. Asian journal of surgery. 2019;42(1):71-80. doi:10.1016/
j.asjsur.2018.08.004
43. Lim SK, Kim KH, Shin TY, Rha KH. Current status of robot-assisted laparoscopic radical prostatectomy: how does 
it compare with other surgical approaches? Int J Urol. Mar 2013;20(3):271-84. doi:10.1111/j.1442-2042.2012.03193.x
44. Lin YF, Lai SK, Liu QY, et al. Efficacy and safety of barbed suture in minimally invasive radical prostatectomy: 
A systematic review and meta-analysis. Review. Kaohsiung Journal of Medical Sciences. Mar 2017;33(3):107-115. 
doi:10.1016/j.kjms.2016.12.005
45. Marra AR, Puig-Asensio M, Edmond MB, Schweizer ML, Nepple KG. Infectious Complications of Conventional 
Laparoscopic vs Robotic Laparoscopic Prostatectomy: A Systematic Literature Review and Meta-Analysis. J Endourol. 
03 2019;33(3):179-188. doi:10.1089/end.2018.0815
46. Mochtar CA, Kauer PC, Laguna MP, de la Rosette JJ. Urinary leakage after laparoscopic radical prostatectomy: a 
systematic review. J Endourol. Nov 2007;21(11):1371-9. doi:10.1089/end.2006.9979
47. Moran PS, O’Neill M, Teljeur C, et al. Robot-assisted radical prostatectomy compared with open and laparoscopic 
approaches: A systematic review and meta-analysis. Review. International Journal of Urology. 2013;20(3):312-321. 
doi:10.1111/iju.12070
48. Mungovan SF, Sandhu JS, Akin O, Smart NA, Graham PL, Patel MI. Preoperative Membranous Urethral Length 
Measurement and Continence Recovery Following Radical Prostatectomy: A Systematic Review and Meta-analysis. Eur 
Urol. Mar 2017;71(3):368-78. doi:10.1016/j.eururo.2016.06.023
49. Novara G, Ficarra V, Mocellin S, et al. Systematic review and meta-analysis of studies reporting oncologic out-
come after robot-assisted radical prostatectomy. Review. European Urology. 2012;62(3):382-404. doi:10.1016/
j.eururo.2012.05.047
50. Novara G, Ficarra V, Rosen RC, et al. Systematic review and meta-analysis of perioperative outcomes and com-
plications after robot-assisted radical prostatectomy. Review. European Urology. 2012;62(3):431-452. doi:10.1016/
j.eururo.2012.05.044
51. O’Callaghan ME, Raymond E, Campbell J, et al. Tools for predicting patient-reported outcomes in prostate cancer 
patients undergoing radical prostatectomy: a systematic review of prognostic accuracy and validity. Prostate Cancer and 
Prostatic Diseases. 2017;20(4):378-388. doi:http://dx.doi.org/10.1038/pcan.2017.28
52. Pan XW, Cui XM, Teng JF, et al. Robot-Assisted Radical Prostatectomy vs. Open Retropubic Radical Prostatectomy 
for Prostate Cancer: A Systematic Review and Meta-analysis. Review. Indian Journal of Surgery. Dec 2015;77:S1326-
S1333. doi:10.1007/s12262-014-1170-y
53. Parsons JK, Bennett JL. Outcomes of retropubic, laparoscopic, and robotic-assisted prostatectomy. Urology. Aug 
2008;72(2):412-6. doi:10.1016/j.urology.2007.11.026
54. Phukan C, Mclean A, Nambiar A, et al. Retzius sparing robotic assisted radical prostatectomy vs. conventional 
robotic assisted radical prostatectomy: a systematic review and meta-analysis. World J Urol. May 2019;doi:10.1007/
s00345-019-02798-4
55. Picozzi SC, Ricci C, Bonavina L, et al. Feasibility and outcomes regarding open and laparoscopic radical prosta-
tectomy in patients with previous synthetic mesh inguinal hernia repair: meta-analysis and systematic review of 7,497 
patients. World J Urol. Jan 2015;33(1):59-67. doi:10.1007/s00345-014-1282-9
56. Ploussard G, Briganti A, De La Taille A, et al. Pelvic lymph node dissection during robot-assisted radical prosta-
tectomy: Efficacy, limitations, and complications - A systematic review of the literature. Review. European Urology. 
2014;65(1):7-16. doi:10.1016/j.eururo.2013.03.057
57. Ramsay C, Pickard R, Robertson C, et al. Systematic review and economic modelling of the relative clinical benefit 
and cost-effectiveness of laparoscopic surgery and robotic surgery for removal of the prostate in men with localised 
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prostate cancer. Health Technol Assess. 2012;16(41):1-313. doi:10.3310/hta16410
58. Rassweiler J, Hruza M, Teber D, Su LM. Laparoscopic and robotic assisted radical prostatectomy--critical analysis 
of the results. Eur Urol. Apr 2006;49(4):612-24. doi:10.1016/j.eururo.2005.12.054
59. Reeves F, Preece P, Kapoor J, et al. Preservation of the Neurovascular Bundles Is Associated with Improved Time 
to Continence After Radical Prostatectomy But Not Long-term Continence Rates: Results of a Systematic Review and 
Meta-analysis. Review. European Urology. Oct 2015;68(4):692-704. doi:10.1016/j.eururo.2014.10.020
60. Robertson C, Close A, Fraser C, et al. Relative effectiveness of robot-assisted and standard laparoscopic prostatec-
tomy as alternatives to open radical prostatectomy for treatment of localised prostate cancer: A systematic review and 
mixed treatment comparison meta-analysis. Article. BJU International. 2013;112(6):798-812. doi:10.1111/bju.12247
61. Rocco B, Cozzi G, Spinelli MG, et al. Posterior musculofascial reconstruction after radical prostatectomy: A system-
atic review of the literature. Article. European Urology. 2012;62(5):779-790. doi:10.1016/j.eururo.2012.05.041
62. Sandoval Salinas C, González Rangel AL, Cataño Cataño JG, Fuentes Pachón JC, Castillo Londoño JS. Efficacy of 
Robotic-Assisted Prostatectomy in Localized Prostate Cancer: A Systematic Review of Clinical Trials. Adv Urol. 2013;
2013doi:10.1155/2013/105651
63. Seo HJ, Lee NR, Son SK, Kim DK, Rha KH, Lee SH. Comparison of robot-assisted radical prostatectomy and 
open radical prostatectomy outcomes: A systematic review and meta-analysis. Article. Yonsei Medical Journal. 
2016;57(5):1165-1177. doi:10.3349/ymj.2016.57.5.1165
64. Srougi V, Bessa J, Baghdadi M, et al. Surgical method influences specimen margins and biochemical recurrence dur-
ing radical prostatectomy for high-risk prostate cancer: a systematic review and meta-analysis. Review. World journal of 
urology. 2017;35(10):1481-1488. doi:10.1007/s00345-017-2021-9
65. Steffens D, Thanigasalam R, Leslie S, Maneck B, Young JM, Solomon M. Robotic Surgery in Uro-oncology: A 
Systematic Review and Meta-analysis of Randomized Controlled Trials. Urology. 2017;106(1):9-17. doi:10.1016/
j.urology.2017.03.015
66. Tai TE, Wu CC, Kang YN, Wu JC. Effects of Retzius sparing on robot-assisted laparoscopic prostatectomy: a sys-
tematic review with meta-analysis. Surg Endosc. Oct 2019;doi:10.1007/s00464-019-07190-2
67. Tal R, Alphs HH, Krebs P, Nelson CJ, Mulhall JP. Erectile function recovery rate after radical prostatectomy: a me-
ta-analysis. J Sex Med. Sep 2009;6(9):2538-46. doi:10.1111/j.1743-6109.2009.01351.x
68. Tan A, Ashrafian H, Scott AJ, et al. Robotic surgery: disruptive innovation or unfulfilled promise? A systematic 
review and meta-analysis of the first 30 years. Review. Surgical Endoscopy and Other Interventional Techniques. Oct 
2016;30(10):4330-4352. doi:10.1007/s00464-016-4752-x
69. Tewari A, Sooriakumaran P, Bloch DA, Seshadri-Kreaden U, Hebert AE, Wiklund P. Positive surgical margin and 
perioperative complication rates of primary surgical treatments for prostate cancer: A systematic review and meta-
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