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Abstract
Background Identifying predictors of positive surgical margins (PSM) and biochemical recurrence (BCR) after radical 
prostatectomy (RP) may assist clinicians in formulating prognosis. Aim of the study was to report the midterm oncologic 
outcomes, to identify the risk factors for PSM and BCR and assess the impact of the PSM on BCR-free survival following 
robot-assisted laparoscopic radical prostatectomy (RALP).
Methods From 2005 to 2010, 1679 consecutive patients underwent transperitoneal RALP. Data was retrospectively col-
lected by an independent statistical company and analyzed in 2014. Median postoperative follow-up was 33.5 mo. BCR was 
defined as any detectable serum prostate-specific antigen (PSA) ≥ 0.2 ng/mL in two consecutive measurements. BCR-free 
survival was estimated using the Kaplan–Meier method. Univariate and multivariate analysis were applied to identify risk 
factors for PSM and BCR.
Results In pN0/pNx cancers, pathologic stage was pT2 in 1186 patients (71.8%), pT3 in 455 patients (27.6%), and pT4 in 11 
patients (0.6%). PSM rate was 17.4% and 36.9% of pT2 and pT3 cancers, respectively. Pathologic Gleason score was < 7, = 7 
and > 7 in 42.1%, 53% and 4.9% of the patients, respectively. Overall BCR-free survival was 73.1% at 5 years; the 5-year 
BCR-free survival was 87.9% for pT2 with negative surgical margins. PSA, Gleason score (both bioptic and pathologic), 
pathologic stage (pT) and surgeon’s volume were significant independent predictors of PSM. PSA, pathologic Gleason score, 
pT and PSM were significant independent predictors of BCR-free survival. Seminal vesicle-sparing, nerve-sparing approach 
and the extent of nerve-sparing (intra vs interfascial dissection) did not negatively affect margin status or BCR rates.
Conclusions PSMs are a predictor of BCR. Being the only modifiable factor influencing the PSM rate, surgical experience 
is confirmed as a key factor for high-quality oncologic outcomes.
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Despite the current, conflicting evidence regarding the ben-
efit of radical prostatectomy (RP) over deferred treatment 
in both the overall and cancer-specific survival of patients 
affected by localized prostate cancer (PCa), RP still remains 
a mainstay of treatment [1]. Robot-assisted laparoscopic RP 

(RALP) has become the established state-of-the-art surgical 
treatment for PCa [2].

Although many patients are disease-free after surgery, 
nearly 30% [3] of patients experience biochemical recur-
rence (BCR). Defined as a detectable prostate-specific 
antigen (PSA) level following RP in the absence of clinical 
progression, BCR is the most common pattern of disease 
relapse [4]. Patients with BCR have a considerably worse 
prognosis, often develop metastasis, and can die of the dis-
ease [3, 4]. Therefore, identifying prognostic predictors of 
BCR after RP to assist clinicians in predicting outcomes for 
decision-making is required. Moreover, although positive 
surgical margin (PSM) is frequently reported in RP series, 
their clinical relevance remains uncertain despite extensive 
investigation. Several studies demonstrated an association 
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between PSM and BCR [5–7], while others have observed 
insignificant or even contrary correlations [8–10].

Aim of this study was to report the midterm oncologic 
outcomes, to identify the risk factors for PSM and BCR and 
assess the impact of the PSM on BCR-free survival follow-
ing RALP.

Materials and methods

From January 2005 to June 2010 1679 consecutive patients 
underwent RALP for localized PCa at our department. All 
data was retrospectively collected into a customized data-
base and analyzed by an independent statistical company 
in 2014.

All RALP were performed transperitoneally with an 
antegrade approach through the Retzius space by four 
laparoscopic urologists. No frozen sections were routinely 
obtained. When indicated, a nerve-sparing procedure and/or 
standard lymph node dissection was performed. In patients 
who did not undergo lymph node dissection, cancer was 
classified as pNx. The degree of nerve-sparing was decided 
on the basis of preoperative variables (PSA level, clinical 
stage, Gleason score, % and location of positive biopsies, 
% of involvement of the single bioptic cores, preoperative 
potency status as well as data of the magnetic resonance of 
the prostate –when available-) and intraoperative findings 
(visual cues such as changes in color or texture of the tissue, 
capsular flaps, bulging and surface irregularities, adhesive-
ness of planes or presence of the mass effect produced by 
the tumor). Periprostatic arteries or veins were not used as 
landmarks for the dissection.

History of previous abdominal, pelvic or prostatic sur-
gery were not contraindications for RALP. Patients who had 
received neoadjuvant therapy or adjuvant therapy before 
PSA relapse were excluded from analyses.

The study was conducted in accordance with Good Clini-
cal Practice rules and with the ethical principles contained 
in the Declaration of Helsinki as amended in Hong Kong. 
Each patient gave written informed consent, while the study 
protocol obtained regulatory ethical committee notification 
(PTV trials register 138.10). Baseline demographic and 
clinical characteristics of the patients (age, BMI, preop-
erative PSA, prostate volume, etc.) as well as all medical 
and surgical complications occurring both in inpatient and 
outpatient settings were recorded [11]. Prostatectomy speci-
mens were analyzed for weight, pathologic stage, Gleason’s 
grade, tumor location, margin status (positivity, location and 
extension).

The methods of processing the specimen have been previ-
ously described [12]. Briefly, the RALP specimens were cut 
into 5 mm axial sections, formalin-fixed and routinely pro-
cessed for paraffin embedding. Subsequently the embedded 

specimens were cut into 5 μm sections and stained with hae-
matoxylin and eosin. A PSM was reported if cancer cells 
were found at the inked specimen margin.

PSA data were collected every 4 months in the first year, 
then every 6 months for two years and then yearly. BCR was 
defined as two consecutive PSA rises ≥ 0.2 ng/ml [13]. The 
BCR-free survival was estimated using the Kaplan–Meier 
method. Survival curves were stratified by PSA level, patho-
logic features, surgical margins status, pathological stage 
and pathological stage/surgical margins. Pathologic Gleason 
score was divided as follows: Gleason score < 7, = 7, or > 7. 
PSA level was considered a qualitative variable as follows: 
PSA < 10 ng/ml or ≥ 10 ng/ml. The curves were compared 
using the log-rank test.

The risk factors for PSM (prevalence, localization, exten-
sion), BCR, early (within 2 years) or late BCR (after 2 years 
following RALP) were tested using univariate analysis and 
subsequently confirmed using a logistic regression model.

Young men with several risk factors for clinical fail-
ure (high pathologic Gleason score, multiple or extended 
PSM) were submitted to adjuvant radiotherapy. Instead, 
patients > 70 years or with an isolated focal PSM and oth-
erwise low-risk organ-confined PCa close monitoring with 
serial PSA measurements was recommended, with radio-
therapy at the earliest sign of recurring disease, if any.

A double-sided p value < 0.05 was considered statistically 
significant. All data were analyzed using SAS V9.3.

Results

Median postoperative follow-up was 33.5 mo 
(Q1:Q3 = 12.1:54.2). Mean age was 61.5 years (SD 6.4) and 
mean preoperative PSA 7.37 ng/ml (SD 3.76). The major-
ity of the patients (63%) were affected by T1c PCa, mainly 
of Gleason score 6 (3 + 3) (75%). 37% of the patients had 
received previous abdominal surgery and 2.7% previous pro-
static surgery. Hypertension was the main comorbidity (29% 
of the patients). The baseline characteristics of the patients 
are summarized in Table 1.

Mean operative time was 221 (SD 55.8) minutes, while 
mean console time was 117 min (SD 43.5). In the majority 
of the cases (89.2%) an interfascial dissection of the peripro-
static neural network was performed. In the 33.9% of the 
cases a seminal vesicle-sparing approach was performed, 
while a running suture was mainly adopted for the vesico-
urethral anastomosis with no posterior reconstruction of the 
Denonvillier’s fascia. Operative time, type of dissection, 
estimated blood loss, hospital stay, length of catheterization 
as well as the major intra and perioperative complications 
are summarized in Table 2.

Pathologic data and main oncologic outcomes are sum-
marized in Table 3. Mean prostate weight was 44.4 ± 18.7 
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gr. In pN0/pNx cancers, postoperative stage was pT2a in 
128 patients (7.8%), pT2b in 21 patients (1.3%), pT2c in 
1037 patients (63.2%), pT3a in 357 patients (21.7%), pT3b 
in 98 patients (6%) and pT4 in 1 patient (0.1%). Pathologic 
Gleason score was 3 + 3 in 42.1% and 3 + 4 in 42.4% of the 
patients. In 12.3% of the patients a capsular incision was 
identified in the pathologic examination.

Overall PSM rate was 375/1657 (22.6%). Margin rate 
per stage was 17.4% and 36.9% of pT2 and pT3 cancers, 
respectively. PSM were mainly localized at the level of the 
apex with a similar distribution for both lobes as shown in 
Table 4.

1312/1679 patients (78.1%) received at least one follow-
up visit. 203/1312 patients experienced BCR during follow-
up (15.5%). The BCR-free survival (BCRFS) at 12, 24, 48 
and 60 months after RALP were 94.6%, 91.2%, 79.3% and 
73.1%, respectively (Fig. 1).

The 5-year BCRFS was 71.6% for PSA < 10 ng/ml and 
61.8% for a PSA > 10 ng/ml. The relative survival curves 
were statistically different (Fig. 2, p = 0.003).

According to Gleason score, difference between survival 
curves also reached significance (p < 0.0001). Patients with 
a Gleason score < 7 had a 5-year BCRFS of 88.7% compared 
with 61.5% for those with Gleason score = 7 and with 57.6% 
of those with Gleason score > 7 (Fig. 3).

Surgical margin status was a predictor of PSA recurrence 
by the log-rank test (Fig. 4). 5-year BCRFS for patients with 
negative surgical margins was 78.2% compared to 59.7% for 
patients with PSM (p < 0.0001).

According to the pathologic stage, 5-year BCRFS was 
84% for pT2c vs 54.1% for pT3a and 41.8% for pT3b 
(p < 0.0001). Pathologic stage was a predictor of PSA recur-
rence by the log-rank test (Fig. 5).

When analysis was stratified by pathologic stage and mar-
gin status, the 5-year BCR-free survival rate was 87.9% for 
pT2 with negative surgical margins. Cases of pT2 with PSM 

Table 1  Demographic and 
preoperative clinical data and 
major comorbidities

Number of evaluated patients for each variable is presented. PSA prostate-specific antigen, SD standard 
deviation

Variable Outcome Number of patients 
with available data 
(%)

Number of patients 1679
Mean age, years (SD) 61.5 (6.4) 1675 (99.8%)
Mean preoperative PSA, ng/ml (SD) 7.37 (3.76) 1322 (78.74%)
Clinical Gleason score, mean (SD) 6.2 (0.6) 1365 (81.3%)
Prevalence of clinical Gleason score (%) 1365 (81.3%)
 ≤ 6 75
 7 21.9
 8–10 3.1

Clinical stage (%) 1360 (81%)
 cT1 63
 cT2 31
 cT3 6

Major comorbidities (%)
 Morbid obesity 0.4 1659 (98.8%)
 Hypertension 29.2 1665 (99.2%)
 Diabetes mellitus 2.5 1651 (98.3%)
 Coronary artery disease 5.1 1658 (98.7%)
 Myocardial infarction 1.7 1648 (98.2%)
 Chronic kidney failure 0.2 1659 (98.8%)
 Peripheral vascular disease 3.6 1654 (98.5%)

Mean preoperative hemoglobin, gr/dl (SD) 15.1 (1.1) 1360 (81%)
Previous abdominal surgery, overall (%) 37.1 1653 (98.5%)
Main previous surgical procedures
 Appendectomy (%) 53.4
 Inguinal hernia repair (%) 24.6
 Colon resection (%) 2.3
 Other (%) 19.7
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and pT3a with negative surgical margins were characterized 
by similar 5-yr progression-free survivals rates (69% and 
57.4%, respectively, p = 0.34) (Fig. 6).

At the univariate analysis  (chi2 or t-Student), preoperative 
PSA ≥ 10 (p = 0.01), preoperative Gleason score (p = 0.02), 
lower specimen weight (mean non-PSM 45.7 ± 18.93, mean 
PSM 39.8 ± 16.21, p < 0.0001), higher pathologic stage or 
pathologic Gleason score and lower surgeon volume were 
the possible predictive factors of PSMs, while the previ-
ous prostatic or abdominal surgery, the type of NVB dis-
section (extra vs intra vs interfascial) and the conservation 
of the tip of the seminal vesicles were not associated with 
PSM (Table 5). At the multivariate analysis the preoperative 
PSA ≥ 10 ng/ml, the pT3 stage, the preoperative Gleason 
score > 7 or the pathologic Gleason score ≥ 7 as well as a 
surgeon’s volume < 100 cases per year were confirmed as 

predictive factors for PSM (Table 6). No factor was identi-
fied in the univariate analysis that could predict the location 
or the extent of the PSM.

Factors predicting biochemical recurrence in the univari-
ate model were the presence and location of the positive 
surgical margins, the pathologic stage and pathologic Glea-
son score, the non-seminal vesicle-sparing technique and the 
infraction of the prostate capsule during surgery (Table 7). 
The multivariate analysis confirmed that only the PSM and 
the higher pathologic stage and Gleason score were predic-
tive of BCR (Table 8), while the seminal vesicle-sparing 
does not increase BCR rates. No factor predictive of an early 
(≤ 2 years) versus late (> 2 years) BCR at univariate analysis 
was confirmed at the multivariate analysis.

324/1364 patients (23.8%) received at least one secondary 
treatment among radiotherapy (210/324, 64.8%), hormonal 

Table 2  Intra and perioperative 
data

Actual number of patients with available data is shown. OR operating room, SD standard deviation
Intraoperative complications were managed as follows:
*Intraoperative suture without further sequelae
**Laparoscopic reintervention and assessment of the haemostasis
***Endoscopic clot evacuation and bladder irrigation
****Prolonged catheterization
*****Open abdominal surgery

Variable Outcome Number of patients 
with available data 
(%)

Mean operative time (OR occupancy, minutes) (SD) 221.2 (55.8) 1633 (97.26%)
Mean console time, minutes (SD) 117.6 (43.5) 1543 (91.9%)
Mean skin to skin time, minutes (SD) 148.8 (43.6) 1600 (95.3%)
Intrafascial dissection 10.1% 1649 (98.2%)
Interfascial dissection 89.2%
Extrafascial dissection 0.7%
Seminal vesicle-sparing 33.9% 1667 (99.3%)
Running urethrovesical anastomosis 97.5% 1639 (97.6%)
Lymphadenectomy 132 pts
Intraoperative complications 1679 (100%)
 Severe bleeding 0.4
 Rectal injury *(%) 0.1
 Conversion to pure laparoscopy (%) 0.5
 Robot failure (%) 0.6
 Perioperative complications
 Hemorrhage**(%) 1.3
 Clot retention-bladder tamponade***(%) 2.2
 Anastomotic urine leak****(%) 0.2

Blood transfusion (%) 3.5 1647 (98.1%)
Febrile urinary tract infection (%) 15 1679 (100%)
Ileal lesion (%) 0.1 1679 (100%)
Obstructive ileum*****(%) 0.2 1679 (100%)
Mean hospital stay, days (SD) 5.4 (2.6) 1659 (98.8%
Mean catheterization time, days (SD) 7.5 (2.6) 1234 (73.5%)
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treatment (154/324, 47.5%) and chemotherapy (1/324, 
0.3%).

Discussion

Identifying factors that predict the incidence of PSM and/
or BCR may help physicians to adequately inform patients 
who are more likely to receive adjuvant multimodal therapy 
following RP.

PSMs after RP are generally considered an adverse out-
come associated with failure of the surgery to achieve cure 
of PCa, tumor recurrences and debilitating additional thera-
pies [14]. In the current era of the RALP, the prevalence of 
the PSMs ranges between 6.5% and 32%, with a mean value 
of 15% [15]. The distribution of the PSMs per pathologic 
stage varies between series, with a mean PSM rate of 9% 
in pT2 cancer (range 4–23%), 37% in pT3 (29–50%) and 
50% in pT4 cancers (40–75%) [15]. In our study, although 
regarding the outcomes of a historical series, both the overall 
PSM rate (22.6%) and the PSM/pT rate was conform to the 
published literature.

Several studies identified clinical and pathologic fac-
tors predicting PSM most of which cannot be altered by 
the treating physician. Ficarra et al. [16] reported that pros-
tate volume and cT stage were the only clinical variables 
predictive of any PSM, whereas pT stage was the unique 
pathologic predictor. In another study, patient’s body mass 
index (BMI), PSA level, pT stage and prostate volumes (all 
p values < 0.001) were independent predictors of any PSM, 
whereas Gleason score was not. Similarly, BMI, PSA and 
prostate volume were predictors of PSMs in pT2 cancers 
[17]. In our series, multivariate Cox model showed that PSA, 
Gleason score (both bioptic and pathologic), pathologic 
stage (pT) and surgeon’s volume below 100 cases/year were 
significant independent predictors of PSM. In the univariate 
analysis no factor that could predict the location or the extent 
of the PSM was identified.

Regarding BCR rates Badani et al., in the first study of 
large-scale oncological outcomes after RALP, reported a 
BCR rate of 7.3% in 2766 patients undergoing RALP at a 
median follow-up of 22 months. In that study, no detailed 
analysis of predictors of BCR was undertaken [18]. Menon 
et al. reported a 13.6% probability of BCR at 5 years for 
1384 patients submitted to RALP [19]. Sukumar S et al. 
report a 81% of BCR-free survival at 8 years after RALP 
[20]. Murphy et al. reported on 400 patients with a BCR-free 
survival of 87% at a median follow-up of 22 months [21] 
while Suardi et al. reported 3- and 5-year BCR-free sur-
vival rates of 94% and 86% in 184 patients with a minimum 
follow-up of 5 years [22]. Sooriakumaran et al. reported a 
BCR-free survival rate of 84.8% at a median follow-up of 
6.3 years [7], while Liss et al. reported a 84.9% at 5 years 
[23]. More recently, Diaz M et al. reported 10-year onco-
logic data on 483 patients that were submitted to RALP; 
10-year BCR-free survival was 73.1% [24].

Table 3  Oncologic outcomes

Actual number of patients with available data is shown. SD standard 
deviation, gr grams, PSM positive surgical margins, RT radiotherapy, 
HT hormone-therapy

Variable Outcome Number of patients 
with available data 
(%)

Pathologic stage (%) 1642 (97.8%)
 pT2a 7.8
 pT2b 1.3
 pT2c 63.2
 pT3a 21.7
 pT3b 6
 pT4 0.1

Capsule violation % 12.3 1612 (96%)
Mean prostate weight, gr (SD) 44.4 (18.7) 1654 (98.5%)
Mean pathologic Gleason score 

(SD)%
6.64 (0.63) 1652 (98.4%)

 ≤ 6 42.1
 7 53
 8–10 4.9

Positive surgical margins %* 22.6 1657 (98.7%)
 PSM/pT%
 pT2 17.4
 pT3 36.9

Biochemical recurrence %** 15.5 1312 (78.1%)
Secondary treatment
(adjuvant/salvage RT or HT) %**

23.8 1364 (81.2%)

Table 4  Overall distribution of the positive surgical margins (PSM) 
per lobe

Length of PSM was defined as focal or extensive. Focal PSM: sin-
gle PSM (sPSM) ≤ 3  mm;—Extensive PSM: sPSM with linear 
length > 3 mm or several margins regardless of the length

PSM location Left Right

Apex focal 84 95
Apex extensive 18 16
Posterolateral focal 36 28
Posterolateral extensive 10 9
Base focal 29 27
Base extensive 7 11
Bladder neck focal 1 2
Bladder neck extensive 1 1
Overall 186 189

375/1657 (missing values: 22)
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In our study 15.5% of patients experienced BCR during 
follow-up. The BCR-free survival (BCRFS) at 12, 24, 48 
and 60 months after RALP were 94.6%, 91.2%, 79.3% and 
73.1%, respectively. The multivariate analysis confirmed 
that the locally-advanced disease (pT3 stage), the pathologic 
Gleason score ≥ 4 + 3 and the PSM were predictive of BCR. 
The first two factors are immutable and are manifestations 
of the biology of the disease; the last one is partially influ-
enced by the surgeon’s volume, highlighting the role of the 
surgeon who, as an independent predictor of outcome, can 
affect the prognosis ensuring better local control. Although 
the effects of PSM on the risk of BCR are still unclear in 
the published literature, our study suggests that PSM rep-
resent an independent risk factor for BCR and as shown, 
their rate is function of the surgeon’s experience. Location 
of the margins, pathologic stage and extent of dissection of 

the periprostatic neuronal network were not predictive of 
BCR. No factor predictive of an early (≤ 2 years) versus late 
(> 2 years) BCR at univariate analysis was identified at the 
multivariate analysis.

Other recent studies assessed the relationship between 
surgical experience and oncologic outcomes of RALP, dem-
onstrating that greater surgeon experience was associated 
with a lower probability of PSM [25]. Being the only modi-
fiable factor influencing the PSM rate in our study, surgi-
cal experience is confirmed as a key factor for high-quality 
oncologic outcomes. The low rate of the PSM of this histori-
cal series that conforms to the most recent RALP series sug-
gests that previous surgeon’s experience, even with different 
surgical approaches to RP (open, laparoscopic) may also be 
at the basis of high-quality oncologic outcomes.

Fig. 1  Biochemical progression-
free survival. 367 observations 
with invalid time or censoring 
values were deleted
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Institutions with smaller caseloads and more than one 
surgeon using the robotic device will possibly have more 
problems with the learning curve saturation. These centers 
may probably benefit of the current possibilities for intra-
operative margin assessment [14]. Others suggest even the 
development of radical prostatectomy-only centers [26].

In fact, the lack of tactile sensation in robotic surgery 
leads surgeons to rely on compensatory visual strategies 
to overcome this handicap. As a result surgical experi-
ence, adoption of energy and tension-free dissection of the 
periprostatic neural network and enhanced vision in a blood-
less field can compensate for the lack of tactile sensation 
allowing surgeons to identify correctly alarming visual cues 

[27] and adapt dissection of the NVT to the actual risk of 
PSM.

In our technique, the accurate dissection of the neuro-
vascular triangle as a first step of the surgery identifies all 
the important structures that will guide the subsequent neu-
rovascular dissection, such as the base of the prostate, the 
lateral aspect of the bladder neck, the neurovascular tissue, 
the Denonvillier’s fascia and the seminal vesicle. By this 
approach, a correct identification of the periprostatic fascial 
layers is obtained [12].

The dissection proceeds tension-free (in order to avoid 
creation of capsular flaps) and energy-free (in order to main-
tain the original color and texture of the tissues). Small arter-
ies that leave the bundle to enter the prostate are gradually 

Fig. 2  Biochemical progres-
sion-free survival according to 
preoperative PSA
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identified, clipped, and divided since traction on them could 
cause disruption of the capsule. The bloodless planes that 
separate without resistance are followed and developed; we 
prefer to cut sharply through veins and periprostatic tissue 
rather than forcing a blunt dissection that is more likely to 
produce a capsular flap exposing to higher risk of PSM.

It finally should be underlined that seminal vesicle-spar-
ing did not negatively affect margin status or BCR rates, as 
also suggested by others [28], while nor the nerve-sparing 
neither the grading of nerve-sparing (intra vs interfascial 
dissection) was associated with worse cancer outcomes both 
in terms of PSM or BCR, as also suggested by two recent 
meta-analyses [29, 30].

Our outcomes -characterizing an era without wide 
adoption of magnetic resonance imaging for preoperative 
staging- probably show that selective nerve-sparing dur-
ing RARP, using only the preoperative clinical variables 
and surgeon’s intraoperative perception seems to provide 
reasonable intermediate term oncologic outcomes with 
acceptable PSM rate.

The major limitation of our study is its retrospective 
design. However, an independent statistical service com-
pany acquired and processed the data, avoiding potential 
biases of self-processing. The study population encom-
pass the effects of periods of transition from laparoscopy 
to robotics, of experimentation with the new technique, 
of transfer of knowledge among the team members, and 

Fig. 3  Biochemical progres-
sion-free survival according to 
pathologic Gleason score
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finally of progressive maturation. The effect of tumor 
location and tumor volume/maximum tumor diameter on 
the incidence of PSM/BCR was not evaluated. Concern-
ing the importance of the case-volume of the surgeon 
on the outcomes, the study does not probably reflect the 
real-life, since the comparisons are performed between 
experts in prostatectomy and the observed differences, 
although statistically significant, are probably lower than 
the expected. However, it seems that even between experts 
in prostatectomy, higher surgical volume is associated to 
better outcomes. Finally, although oncologic outcome is 
best defined by cancer-specific survival, meeting such 
endpoint in prostate cancer requires significantly longer 

follow-up than that in the present study. However, the sta-
tistical analysis was performed in 2014, and consequently 
long-term outcomes including metastasis-free survival and 
overall survival are not available.

Conclusions

PSMs after RP are a predictor of biochemical recurrence 
and they depend on surgeon’s experience. The low overall 
PSM and BCR rates reported in the current historical series 
of RALP reflects the importance of the previous surgeon’s 

Fig. 4  Biochemical progres-
sion-free survival according to 
surgical margins. SM +  = posi-
tive surgical margins, SM − = 
negative surgical margins
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Fig. 5  Biochemical progres-
sion-free survival according to 
pathologic stage
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Fig. 6  Biochemical progres-
sion-free survival according to 
pathologic stage and surgical 
margins
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Table 5  Univariate analysis for 
different variables for prediction 
of positive surgical margins

Variables with a p value < 0.10 at the univariable analysis, were considered in the multivariable model. 
PSM positive surgical margins, SM surgical margins, PSA prostate-specific antigen
*T test; ^Chi-square or Fisher exact test

PSM Negative SM p

Prostate weight (n, mean, sd) 368, 39.7 (16.2) 1273, 45.7 (18.9)  < 0.0001*
Preoperative PSA n (%) 0.01^
 < 10 ng/ml 230 (21.4) 847 (78.6)

  >  = 10 ng/ml 66 (29.1) 161 (70.9)
Preoperative Gleason score n (%) 0.02^
 < 7 216 (21.4) 793 (78.6)
 = 7 87 (29.4) 209 (70.6)
 > 7 7 (16.3) 36 (83.7)

Previous Prostate surgery n(%) 0.76^
 No 359 (22.9) 1210 (77.1)
 Yes 9 (20.9) 34 (79.1)

Previous abdominal surgery n(%) 0.64^
 No 237 (23.1) 788 (76.9)
 Yes 134 (22.1) 472 (77.9)

Pathologic stage n(%)  < 0.0001^
 pT2a 12 (9.4) 116 (90.6)
 pT2b 2 (9.5) 19 (90.5)
 pT2c 192 (18.6) 842 (81.4)
 pT3a 127 (36.4) 222 (63.6)
 pT3b 38 (38.7) 60 (61.3)

Pathologic Gleason score n (%)  < 0.0001^
  < 7 96 (13.9) 593 (86.1)
  = 7 247 (28.3) 625 (71.7)
  > 7 28 (35) 52 (65)
Type of neurovascular tissue dissection n(%) 0.68^
 Extra 1 (11.1) 8 (88.9)
 Inter 258 (22.5) 887 (77.5)
 Intra 31 (23.7) 100 (76.3)

Conservation of the tip of the seminal vesicles n(%) 0.35^
 No 254 (23.4) 833 (76.6)
 Yes 119 (21.3) 439 (78.7)

Surgeon’s volume n(%) 0.02^
  > 200/year 187 (21.8) 672 (78.2)
 100–200/year 70 (19.1) 296 (80.9)

  < 100/year 118 (27.3) 314 (72.7)
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experience even with different approaches in RP (open/lapa-
roscopic) in obtaining high-quality oncologic outcomes.
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