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ABSTRACT
PURPOSE: To assess comparative results of robot-assisted radical laparoscopic prostatectomy (RARP) performed by surgeons without 
any experience in laparoscopic prostatectomy and the open procedure performed by surgeons with large experience.
METHODS: We analyzed 84 patients (50 subjected to robotic surgery) from June 2012 to September 2013. Data were prospectively 
collected in a customized database. Two surgeons carried out all the RARP cases. These two surgeons and six more performed the open 
cases. The perioperative outcomes between the two groups were analyzed with a minimum followup of 12 months.
RESULTS: The corporal mass index (BMI) was higher in the open group (p=0.001). There was more operatve time, less hospitalization 
and blood loss, better trifecta and pentafecta and earlier continence (p=0.045)  in the robotic group (p=0.001). There was no difference 
in positive surgical margins but with greater extraprostatic extension in the open group (p=0.002). 
CONCLUSIONS: Robot-assisted radical prostatectomy is a safe procedure even in the hands of surgeons with no previous experience. 
Besides this, better operative outcomes can be reached with this modern approach.
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Introduction

Prostate cancer is the most common tumor after non-
melanoma cutaneos malignancy1. Surgery is one of the main treatments 
for the initial stages of adenocarcinoma of the prostate and the robotic-
assisted radical prostatectomy (RARP) is the most frequent method 
used. In 2012 in the United Kingdom, 29% of radical prostatectomies 
were done with the da Vinci Surgical System (Intuitive Surgical Inc., 
Sunnyvale, Ca)2, considered to be the most significant advance in 
minimally invasive surgery of this decade. In the USA the robotic 
procedure reached 53% of all surgical cases in 20083. 

One of the great merits of the advent of radical 
prostatectomy by laparoscopy and robotics is the better 
visualization of the structures during surgery, in contrast to open 
surgery, especially the ability to confirm the structure of the 
prostatic fascia. This enables the surgeon to select the best layer 
among the inter-fascial, intra-fascial or extra-fascial when a nerve-
sparing procedure is carried out4-6.

Robotic surgery is still more expensive (on average 
1.595 euros more expensive than the pure laparoscopic technique, 
which in turn is more costly than the traditional open procedure7. 
LARP has a long learning curve, and hospitals where fewer 
than 80 robotic procedures are carried out per year have more 
complications compared with open surgery8. Some meta-analysis 
studies are controversial, but seem to show a tendency for 
superiority of robot-assisted radical prostatectomy (RARP) over 
pure laparoscopy or the open procedure when done by experts9.

The need for previous laparoscopic experience in radical 
prostatectomy is not universally acknowledged, but studies showing 
no need for laparoscopic skills previous to robotic surgery are rare10.

The objective of this paper is to assess comparative 
results of robot-assisted radical prostatectomy done by surgeons 
without any experience in laparoscopic prostatectomy and the 
open procedure performed by surgeons with more than 10 years 
(19 years on average) of experience in this specific surgery.

Methods

This study was carried out in accordance with the ethical 
standards of the hospital’s institutional committee on human 
experimentation. 

We studied 84 patients with prostate cancer submitted to 
surgery during the period from June 2012 through September 2013. 
We divided the patients into two groups: Group 1 (50 patients) – 
submitted to robot-assisted radical prostatectomy using the da Vinci 
Si surgical system (Intuitive Surgical Inc., Sunyvale, CA), excluding 

the first ten cases that were done with the proctor’s assistance and 
Group 2 (34 patients) - submitted to open radical prostatectomy. Two 
surgeons with no previous experience in laparoscopic prostatectomy 
but with over 10 years of experience in the open procedure performed 
all the RARP procedures. The open cases were performed by the two 
surgeons with robotic experience plus four other surgeons having 
average experience of 25 years in radical prostatectomy. 

The data were collected prospectively in a customized 
database. We analyzed the clinical aspects and the perioperative 
outcomes between the two groups with a minimum followup of 12 
months. The primary endpoint was the comparative funcional oucome 
and the secondary endpoint was postoperative histological analysis. 
We compared the corporeal mass index, PSA, D’amico prostate 
cancer risk stratification, cancer stage, the Gleason score, days of 
hspitalization, blood loss, operative time, surgical margin, urinary 
continence and erectile dysfunction respecting the schedule decided in 
the Pasadena consensus 11 and surgical complications in both groups.

Continence and potency were analyzed using the EPIC 
and sexual health inventory in men questionnaires (SHIM) (the 
five first questions of the International Inventory for Erectile 
Function – IIEF) and the erection hardness score12-14.

The patient was considered continent if no pads were 
used anymore. The patient was considered potent if intercourse 
was successful (erection hardness score 3 or 4) even with oral 
drugs but not with intracavernous injection. 

Means were statistically compared using the Mann-
Whitney test for all categorical variables and the Wilcoxon rank 
sum test for continuous variables. All tests were two-sided and 
p<0.05 was considered statistically significant.

Results

The patients of the robotic group ranged in ages between 
41 and 69 years old (mean=60.38) and had PSA values varying 
from 1 to 20.7ng/dL (mean=8.27). The patients in the open surgery 
group had ages between 52 and 69 years old (mean=60.58) and 
had PSA values from 3.9 to 22 ng/dL (mean=7.53). There was no 
difference in age or PSA values between the two groups (p=0.36 
and p=0.551 respectively). 

The Table 1 reports the age, PSA value, corporeal mass 
index, PSA, D’amico prostate cancer risk stratification, cancer 
stage, Gleason score, days of hospitalization, blood loss, operative 
time, surgical margin, urinary continence and erectile dysfunction 
respecting the schedule decided in the Pasadena consensus and 
surgical complications in both groups. The table also shows the 
statistical significance levels (p-values). 
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The corporal mass index was higher in the open group 
(p=0.001). There were longer operatve time, shorter hospitalization 
and blood loss in the robotic group (p=0.001). Earlier continence 

was obtained in the robotic group (p=0.045) and the prostate weight 
and age, which are known factors that can affect these parameters, 
were similar in both groups. There was no difference in positive 

PARAMETERS Group 1(ROBOTIC) Group 2 (OPEN) P value
Age, yr, median (IQR) 60.38 (41-69) 60.58 (52-69) 0.721

BMI, Kg/m2,median (IQR) 23.74 (18-28) 27.56 (23-34) 0.01
PSA level, ng/ml, median (IQR) 8.27 (1-20.7) 7.53 (3,9-22) 0.551
Prostate weight, g, median (IQR) 35.52 (12-68) 36.85 (11-65) 0.891

Biopsy Gleason score, % 0.238
Less or equal 6 56 47.07

7 42 35.29
More or equal 8 2 17.64
Clinical stage % 0.577

cT1c 62 52.94
cT2a 24 26.47
cT2b 14 17.65
cT2c 0 2.94

D’amico % 0.063
Low 44 38.24

Intermidiate 50 38.23
High 6 23.53

SHIM pre-op, median, (IQR) 20.56 (9-25) 20.29 (12-25) 0.768
SHIM 6m PO, median (IQR) 13.06 (5-24) 7.20 (5-21) 0,01

SHIM 12m PO, median (IQR) 15 (5-24) 8.64 (5-19) 0.01
Pathological stage% 0.078

pT2 88 64.70
pT3 12 35.30

Extraprostatic extension 8 35.29 0.002
Pathological Gleason score % 0.522

Less or equal 6 20 17.65
7 76 73.53

More or equal 8 4 8.82
Days of hospitalization, median, (IQR) 2.6 (1-21) 3.82(2-38) 0.01

Blood loss, ml, median (IQR) 212.4 (50-1200) 487.35 (150-1250) 0.01
Operative time, min, Median (IQR) 271.72 (140-570) 153.38 (110-260) 0.01

Trifecta 6m % 32 5.88 0.004
Trifecta 12m % 60 17.65 0.0001

Pentafecta 6m % 18 5.88 0.106
Pentafecta 12m 48 11.76 0.001

Clavien (I-IV) up to 90d % 18 23.5 0.444
Positive surgical margin % 32 32.35 0.973

30 days PO continent 28 8.82 0.066
90 days PO continent 58 38.23 0.01

180 days PO continent 88 67.65 0.045
365 days PO continent 94 82.35 0.176

Erection hardness score 3 or 4) %
at 30 days PO 20 0 0.0001
at 90 days PO 40 5.88 0.0001

at 180 days PO 50 5.88 0.0001
at 365 days PO 70 20.58 0.0001

TABLE 1 – The table shows the comparison between the parameters studied in group 1 (robotic) and group 2 (open 
prostatectomy) and the results of statistic analysis. IQR = interquartile range, PSA = prostate-specific antigen, d = days, m = months, 
PO = post-operative period.
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surgical margins but with greater extraprostatic extension (EPE) 
in the open group (p=0.002), although with similar pathological 
findings regarding the Gleason score (p=0.522) and pathological 
stage (p=0.778). Trifecta and pentafecta at 12 months were better 
in the robotic group (p=0.001), but there was no difference in 
complications (p=0.444) or retreatment rates (0.339). 

Discussion

The development of radical retropupic prostatectomy 
(RRP) with nerve preservation has led to better preservation of 
potency and urinary continence15-17, causing RRP to quickly 
become the gold standard ORP for treatment of prostate cancer. 
The long learning curve for radical laparoscopic prostatectomy 
(RLP) and drawbacks such as the reduced amplitude of movement 
and the two-dimensional vision have hindered the diffusion of this 
technique among urologists18,19.

With the introduction of robotic surgery, these technical 
difficulties in laparoscopic surgery were lessened, due to, among 
other factors, the three-dimensional field of vision, hand-tremor 
filtration and greater ergonomic freedom of movement of the surgeon. 
The first robot-assisted radical prostatectomy (RARP) was carried out 
in Germany in 2000, and since then its popularity has grown with 
consequent reduction of conventional open radical prostatectomy 
(ORP)20. Among the surgical treatment options for localized prostate 
cancer, RARP is currently the most often employed in the United 
States and Europe. At our institution, this procedure has been 
performed since July 2012, with encouraging results.

Liu21 evaluated the perioperatory results of 5.319 radical 
prostatectomies: 4.036 robot-assisted and 1.283 open. Although 
the operatory time was significantly longer in the RARP group, 
explained by the longer total time spent by the patient in operating 
room, there was a significantly lower number blood transfusions in 
the perioperatory period (21% vs. 1.3%, p<0.0001) and a shorter 
average hospitalization time (1.8 vs. 3.2 days). Postoperatory 
complications and death were 5% in the RARP and 9% in the open 
group (p <0.001). In our study, we observed that all the mentioned 
indices were better in the robot-assisted group.

Interpretation of the index of complications is limited by 
the disparities between the various protocols adopted. In a previous 
study, Hu22 evaluated and compared the rate of complications of 
the two approaches between 2003 and 2005. The perioperatory 
complication rate was lower in the RARP than in the ORP (odds 
ratio = 0.73, confidence interval 95%, 0.60-0.90). Similarly, 
Trinh23 demonstrated that patients submitted to RARP were less 
likely to present intraoperatory complications (OR = 0.47, CI 

95%, 031-0.71) or postoperatory complications (OR = 0.86, IC 
95%, 0.77-0.96 ). Our results show the same pattern, with similar 
complication rates.

A series to studies have demonstrated less bleeding 
in RARP compared to ORP. A wide-ranging literature review 
estimated that blood loss varies from 142-230 mL against 790-820 
mL between robotic and traditional open surgery, respectively23. 
Likewise, a comparative study conducted by Rocco 24 noted 
significant differences in the average bleeding, favoring RARP 
(200 vs. 800 mL; p<0.01). Despite these findings, Farnham 25 
did not find any significant difference in the need for transfusion 
after RARP (0.5%) and ORP (2.9%, p<0.14), which also occurred 
in our study. Nevertheless, recent studies22,23 reveal that patients 
submitted to RARP are less likely to receive blood transfusion 
(OR = 0.11, CI 95%, 0.06-0.17) and (OR 0.34, CI 95%, 0.28-
0.40), respectively. No patient in our robotic group needed a blood 
transfusion, and only one patient (2.9%) in the open group did.

Rocco et al.24 also showed a shorter hospital stays (TIH) 
after RARP, with an average of three days for RARP and six days for 
ORP. We found significantly shorter hospital time in the RARP group. 

As broad literature review recently demonstrated that 
robot-assisted surgery in comparison with the open technique is 
associated with smaller positive surgical margins for pT2 tumors 
(relative risk of 0.63, confidence interval of 95%, 0.49-0.81, 
p<0.001) and better sexual function results during 12 months 
(relative risk of 1.60, confidence interval of 95%, 1.33-1.93, 
p<0.001), and less impairment of urinary function during 12 
months (relative risk of 1.06, confidence interval of 95%, 1.02-
1.11, p<0.01)26. We observed that recovery of continence and 
potency was significantly better in the robot-assisted group.

Multi-institutional and prospective studies comparing the 
initial 30 cases of robotic prostatectomy performed by fellowship-
trained robotic surgeons and by experienced open surgeons 
showed that there was were smaller positive margins (15% vs. 
34%, p = 0.008). This was not statistically different after analyzing 
the second 30 cases27. 

A recent study comparing the results of a surgeon 
experienced in the robotic technique (with analysis of cases after 
the 70th operation) and a surgeon with experience in open surgery 
showed very similar average robotic operation time to our results 
(234 minutes) and with a positive surgical margin in 24% of the 
patients treated using the da Vinci system28.

The weak points of our study are the small sample and 
the statistically significant differences between the two groups 
with respect to the BMI and EPE, which could have impaired 
the continence rate in the patients submitted to open surgery and 
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indicated a higher relative incidence of surgical margin in the 
group submitted to robotic surgery. Another point is that the open 
cases were done by a fellow in Urologic Oncology that has already 
completed the training in Urology with an experient surgeon as 
first auxiliary in all surgeries. Some patients, in both groups, could 
not afford the costs of the oral drugs for erection.

When there was positive surgical margin, EPE was present 
12% of the time in group 1 and 54% of the time in group 2. Despite 
this, there was not difference in the need for adjuvant treatment in the 
two groups. Ou29 stated that the positive surgical margin rates decrease 
every group of 50 patients submitted to robot-assisted surgery.

Conclusions

Robot-assisted radical prostatectomy is a safe procedure 
even in the hands of surgeons with no previous experience. 
Besides this, better operative outcomes can be reached with this 
modern approach.
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