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Abstract

Background and objective: The role of pelvic lymph node dissection (PLND) for
prostate cancer is still controversial. This study aims to compare the outcomes of
PLND between extraperitoneal single-port (SP eRARP) and transperitoneal multi-
port (MP tRARP) robotic-assisted radical prostatectomy.
Methods: This was a retrospective analysis from our single-center database for
patients who underwent SP eRARP or MP tRARP with PLND between 2015 and
2023. The primary endpoint was to analyze and compare specific data related to
PLND between the two populations by the detection of pN+ patients, the total num-
ber of lymph nodes removed, and the number of positive lymph nodes removed.
The secondary endpoints included comparing major complications, lymphoceles,
and biochemical recurrence between the two cohorts of the study.
Key findings and limitations: A total of 293 patients were included, with 85 (29%)
undergoing SP eRARP and 208 (71%) undergoing MP tRARP. SP eRARP showed sig-
nificant differences in PLND extension from MP tRARP, while MP tRARP yielded
more lymph nodes (p < 0.001). There were no differences in pN+ patient detection
(p = 0.7) or the number of positive lymph nodes retrieved (p = 0.6). The rates of
major complications (p = 0.6), lymphoceles (p = 0.2), and biochemical recurrence
(p = 0.9) were similar between the two groups. Additionally, SP eRARP had shorter
operative time (p = 0.045), hospital stay (p < 0.001), and less postoperative pain at
discharge (p = 0.03). Limitations include a retrospective, single-center analysis.
Conclusions and clinical implications: Despite the SP approach in RARP resulting in
fewer retrieved lymph nodes, outcomes were comparable with the MP approach
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regarding the detection of patients with positive lymph nodes and the number of
positive nodes. Additionally, the SP approach led to lower pain levels and shorter
hospital stays.
Patient summary: With this study, we demonstrate that pelvic lymph node dissec-
tion performed via the extraperitoneal approach during robotic-assisted radical
prostatectomy with a single-port system provides comparable outcomes with the
standard transperitoneal multiport approach in detecting patients with positive
lymph nodes and retrieving positive nodes. In addition, it offers significantly
reduced pain levels and shorter hospital stays.

� 2024 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Pelvic lymph node dissection (PLND) is regarded as the
most accurate method for nodal staging [1–3] and is recom-
mended by the European Association of Urology (EAU)
when the estimated lymph node metastasis risk exceeds
5% [4]. However, its oncological benefit remains uncertain
[5]. Moreover, PLND can lead to specific complications, most
commonly lymphocele formation [6].

During robot-assisted radical prostatectomy (RARP) per-
formed by using the ‘‘traditional’’ DaVinci (Intuitive Surgi-
cal, Sunnyvale, CA, USA) multiarm platforms (ie, Xi and X),
PLND is typically transperitoneal.

The advent of the DaVinci Single-Port (SP; Intuitive Sur-
gical) robotic platform has sponsored the rediscovery of less
common access routes, particularly the extraperitoneal one.
The extraperitoneal approach leverages the unique benefits
of this system, allowing surgery ‘‘regionalization’’. To note,
some authors have postulated the spatial containment of
surgical complications, such as lymphoceles [7].

While several experiences with the SP approach for RARP
have widely been documented [8,9], a specific focus on the
outcomes of PLND performed with the SP platform is
lacking.

Given these premises, we aimed to analyze surgical and
patient-related outcomes of extraperitoneal SP PLND and
compare them with those of PLND performed using the tra-
ditional multiport (MP) transperitoneal approach.
2. Patients and methods

2.1. Patient selection

Study data were obtained from an institutional prospec-
tively maintained database, based on digitized medical
records of patients undergoing RARP for prostate cancer
(PCa) between January 2015 and December 2023. The data-
base was queried for data regarding all consecutive patients
who underwent RARP with PLND using either MP or SP plat-
forms over the study period. The search was limited to
patients who underwent SP RARP performed via an
extraperitoneal route (SP eRARP) and those who underwent
MP RARP performed via a transperitoneal approach (MP
tRARP). Two experienced robotic surgeons performed pro-
cedures both with SP and MP platforms.
The study followed the Declaration of Helsinki on ethical
principles for medical research involving human individu-
als. Institutional review board approval was obtained (IRB:
STUDY2017-0152). All patients provided written informed
consent to include their data in the database and for their
use in scientific research.

2.2. Study variables and outcomes

Variables of interest were prospectively collected, including
demographic and clinical data, preoperative serum
prostate-specific antigen (PSA) level, tumor characteristics,
and predicted probabilities of lymph node involvement
according to Memorial Sloan Kettering Cancer Center
(MSKCC) [10] and Briganti 2012 [11]. PLND-related features
were evaluated by collecting information on extension,
tumor and lymph node pathology (histological type, pT,
International Society of Urological Pathology [ISUP] grade,
positive surgical margins [PSMs], and pN), lymph node yield
(LNY), positive lymph nodes removed, ratio of positive
lymph nodes to those totally removed, performance of
peritoneal windows for the extraperitoneal approach, and
presence of symptomatic lymphocele (defined as a dis-
cernible fluid accumulation, identified through abdominal
ultrasound or computed tomography scan, necessitating
hospitalization for treatment). Additionally, perioperative
variables, including total in-room time (covering anesthesia
and positioning time) and skin-to-skin time (from skin
incision to wound closure), estimated blood loss (EBL),
intra- and postoperative 90-d complications (graded by
Clavien-Dindo classification [12] as any grade and ‘‘major’’
[Clavien-Dindo �3]), length of stay (LOS), postoperative
pain (assessed by a visual analog scale at discharge), and
opioid use 1 wk after surgery, were recorded. Oncological
outcomes considered biochemical recurrence (BCR; defined
as PSA >0.2 during follow-up) and postoperative radiother-
apy and/or hormone therapy administration.

The study primary endpoint was to compare PLND-
related features between SP eRARP and MP tRARP. The sec-
ondary endpoints were the rate of major complications,
particularly the occurrence of lymphoceles, along with the
rate of BCR between SP eRARP and MP tRARP.

2.3. Statistical analysis

A statistical analysis was conducted and reported following
published guidelines [13]. The cohort was stratified into
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Table 1 – Baseline features

SP eRARP
(85)

MP tRARP
(208)

p value

Age at surgery (yr),
median (IQR)

64 (60–68) 62 (58–67) 0.02

Race, n (%)
Black 49 (58) 121 (58)
Caucasian 17 (20) 47 (23) 0.6
Hispanic 16 (19) 34 (16)
Asian 2 (2.5) 2 (1)
Other/missing 1 (0.5) 4 (2)

BMI (kg/m2),
median (IQR)

27.5 (24.4–32.8) 28.3 (25–31.8) 0.6

Preop Hb (g/l),
median (IQR)

14.4 (13–15) 14.1 (13.2–15.3) 0.9

ASA, n (%)
<3 44 (52) 146 (70) 0.004
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two groups according to the type of surgical procedure (SP
eRARP vs MP tRARP). Medians and interquartile ranges
(IQRs) and frequencies and proportions were used to report
continuous and categorical variables, respectively. A
descriptive analysis was carried out using two-tailed
Mann-Whitney U test for continuous variables and Fisher
exact test for categorical variables. After adjusting for
potential confounders (age at surgery, Charlson Comorbid-
ity Index [CCI], preoperative PSA, ISUP, and robotic plat-
form), a multivariable logistic regression model was used
to predict the probability of detecting pN+ patients. Stata
v17.0 software (StataCorp LLC, College Station, TX, USA)
was used for the statistical analysis, with statistical signifi-
cance set at p < 0.05.
�3 41 (48) 62 (30)
CCI, median (IQR) 5 (4–6) 4 (4–5) <0.001
cT, n (%)
cT1 69 (81) 132 (63)
cT2 7 (8) 47 (23) 0.004
cT3 9 (11) 29 (14)

cN, n (%)
cNX 6 (7) 64 (31)
cN0 74 (87) 138 (66) <0.001
cN1 5 (6) 7 (3)

cM, n (%)
cMX 10 (12) 51 (24) 0.06
cM0 75 (88) 157 (76)

Preoperative
PSA (ng/ml),
median (IQR)

10.8 (6.4–21.7) 9.5 (5.7–17.8) 0.2

ISUP, n (%) 0.3
1 – 9 (4)
2 28 (34) 59 (29)
3 27 (32) 65 (32)
4 18 (22) 39 (19)
5 10 (12) 34 (16)

Nomograms, n (%)
MSKCC �4 76 (97) 167 (91) 0.1
Briganti 2012 � 5 56 (78) 137 (77) 1

Follow-up (mo),
median (IQR)

12 (4–21) 8.5 (4–12) 0.01

ASA = American Society of Anesthesiologists score; BMI = body mass
index; CCI = Charlson Comorbidity Index; Hb = hemoglobin; IQR = in-
terquartile range; ISUP = International Society of Urological Pathology; MP
3. Results

3.1. Baseline characteristics

A total of 293 patients underwent RARP with PLND over the
study period and were included in the analysis. Of these
patients, 85 (29%) underwent SP eRARP and 208 (71%)
underwent MP tRARP. The median age was 64 yr (IQR 60–
68) for SP eRARP and 62 yr (IQR 58–67) for MP tRARP
(p = 0.02). In the SP eRARP group, a statistically significantly
higher proportion of patients had an American Society of
Anesthesiologists score of �3 (SP eRARP: 48% vs MP tRARP:
30%, p = 0.004) and a statistically significantly higher med-
ian (IQR) CCI (SP eRARP: 5 [4–6] vs MP tRARP: 4 [4–5],
p <0.001). No statistically significant difference emerged
for preoperative median (IQR) PSA (SP eRARP: 10.8 [6.4–
21.7] vs MP tRARP: 9.5 [5.7–17.8] ng/ml, p = 0.2). The med-
ian (IQR) follow-up was 12 (4–21) mo for SP eRARP and 8.5
(4–12) mo for MP tRARP, resulting in a statistically signifi-
cant difference (p = 0.01). Baseline cohort features are out-
lined in Table 1.
tRARP = transperitoneal multiport radical prostatectomy with pelvic
lymph node dissection; MSKCC = Memorial Sloan Kettering Cancer Cen-
ter; PSA = prostate-specific antigen; SP eRARP = extraperitoneal single-
port radical prostatectomy with pelvic lymph node dissection.
3.2. PLND outcomes

A statistically significant difference was observed for the SP
eRARP for the extension of PLND (p <0.001). On the con-
trary, the median (IQR) LNY favored MP tRARP (SP eRARP
8 [5–12] vs MP tRARP 12 [8–19], p <0.001). No statistically
significant difference emerged for the rate patients with
positive lymph nodes (SP eRARP: 17 [20%] vs MP tRARP:
32 [15%], p = 0.7), median (IQR) number of positive lymph
nodes removed (SP eRARP: 1.5 [1–2] vs MP tRARP:
2 [1–2.5], p = 0.6), ratio between lymph nodes removed
and positive nodes (SP eRARP: 5% vs MP tRARP: 3%,
p = 0.7), and number of lymphoceles (SP eRARP: 5 [6%] vs
MP tRARP: 6 [3%], p = 0.2).

Moreover, peritoneal windows were performed in 38
patients (45%) undergoing SP eRARP, with a similar inci-
dence of lymphocele rate to that in patients without peri-
toneal windows (3 [8%] vs 2 [5%], p = 0.6; Table 2 and
Fig. 1A).

According to the multivariable logistic regression analy-
sis, only the oncological features (preoperative PSA and
ISUP) of the included covariates emerged as significant pre-
dictors of pN+ detection (Supplementary Table 1).
3.3. Surgical, postoperative, and oncological outcomes

A statistically significant difference favoring SP eRARP was
found in the median (IQR) total in-room time (300 [255–
338] min vs 326 [300–357] min, p = 0.04) compared with
MP tRARP. No significant differences were observed in the
median (IQR) skin-to-skin operative time (SP eRARP: 266
[232–296] min vs MP tRARP: 248 [217–286] min, p = 0.1),
EBL (SP eRARP: 100 [50–200] ml vs MP tRARP: 100 [50–
150] ml, p = 0.6), and intraoperative complication rates
(SP eRARP: 1 [1%] vs MP tRARP: 2 [1%], p = 1) between the
two groups.

In terms of postoperative outcomes, the median (IQR)
LOS (SP eRARP: 14 [11–20] h vs MP tRARP: 45.7 [16–57]
h, p < 0.001) and postoperative pain at discharge (SP eRARP:
0 [0–3] vs MP tRARP: 2.5 [0–4], p = 0.03) were statistically
significantly lower after SP eRARP.

Oncological outcomes were comparable between the
two groups: no statistically significant difference emerged



Table 2 – Pelvic lymph node dissection outcomes

SP
eRARP
(85)

MP
tRARP
(208)

p
value

PLND extension, n (%)
Iliac obturators 4 (5) 118

(56.5)
Iliac obturators and common iliacs 81 (95) 77 (37) <0.001
Iliac obturators and presacrals – 12 (6)
Iliac obturators, presacrals and
common iliacs

– 1 (0.5)

pN, n (%)
Nx 1 (1) 3 (1)
N0 67 (79) 173 (84) 0.7
N+ 17 (20) 32 (15)

LNY (n) 875 2858
Median (IQR) 8 (5–12) 12

(8–19)
<0.001

Positive lymph nodes removed, n 40 85
Median (IQR) 1.5

(1–2)
2 (1–2.5) 0.6

RPLN/LNY (%) 5 3 0.7
Lymphocele, n (%)
Yes 5 (6) 6 (3) 0.2

Peritoneal windows, n (%)
Yes 38 (45) –
Lymphocele 0.6
With peritoneal windows 3 (8)
Without peritoneal windows 2 (5)

IQR = interquartile range; LNY = lymph node yield; MP
tRARP = transperitoneal multiport radical prostatectomy with pelvic
lymph node dissection; PLND = pelvic lymph node dissection; RPLN/
LNY = ratio of positive lymph nodes to total removed; SP eRARP = ex-
traperitoneal single-port radical prostatectomy with pelvic lymph node
dissection.
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for the rate of BCR (SP eRARP: 5 [6%] vs MP tRARP: 11 [5%],
p = 0.9), postoperative radiotherapy (SP eRARP: 5 [6%] vs MP
tRARP: 30 [14%], p = 0.204), and adjuvant hormone therapy
(SP eRARP: 10 [12%] and MP tRARP: 35 [17%], p = 1). All out-
comes are summarized in Table 3 and Figure1B and 1C.
Fig. 1 – (A) Graphical representation comparing the rate of detection of patients w
nodes removed (RPLN/LNY) between extraperitoneal single-port robot-assisted
prostatectomy. (B) Graphical representation comparing surgical outcomes, incl
surgical margins (PSMs), and the population with intermediate-unfavorable- or h
single-port robot-assisted radical prostatectomy and transperitoneal multiport r
oncological outcomes, including the rates of biochemical recurrence (BCR), radi
assisted radical prostatectomy and transperitoneal multiport robot-assisted rad
tRARP = transperitoneal multiport robot-assisted radical prostatectomy; PLND =
assisted radical prostatectomy.
4. Discussion

Although the extraperitoneal SP approach to RARP involved
a relatively reduced LNY of PLND according to our analysis,
it yielded comparable outcomes to the standard transperi-
toneal multiport approach in terms of patients with positive
lymph nodes and number of positive nodes in this patient
cohort. The SP approach exhibited significantly lower pain
levels and shorter hospitalization durations.

To our knowledge, this is the first case series focusing
mainly on PLND outcomes during SP eRARP.

With 20% nodal involvement and a median of 1.5 posi-
tive lymph nodes removed in the SP eRARP group, our
detection rate exceeded that of Lenfant et al [14] in a
single-center study comparing SP and MP RARP outcomes.
This difference may result from our cohort’s exclusive focus
on PLND patients, potentially introducing a selection bias.
However, despite the broader PLND conducted using the
SP platform, MP tRARP demonstrated a significant advan-
tage in terms of LNY. Nonetheless, surgeons may perceive
varying degrees of lymph node removal compared with
final histology findings, and total lymph node counts may
differ among pathologists examining excised specimens
[15], complicating direct comparisons of nodal yields across
studies.

Even though the number of pN+ patients was similar
between the two groups, our results revealed that a smaller
number of lymph nodes were retrieved in the SP eRARP
group than in the MP tRARP group. This outcome might
compromise staging accuracy and potentially diminish
oncological benefits. It is conceivable that retrieving a
higher number of lymph nodes in the SP eRARP group could
have identified more pN+ patients. Anyway, although there
is consensus on enhancing staging accuracy by increasing
LNY in RARP, the specific threshold accuracy remains unde-
fined [15,16]. The therapeutic efficacy of PLND is still a topic
ith positive lymph nodes (pN+) and the ratio of positive lymph nodes to total
radical prostatectomy and transperitoneal multiport robot-assisted radical
uding the rates of overall and major postoperative complications, positive
igh-risk prostate cancer at final histology (ISUP >2), between extraperitoneal
obot-assisted radical prostatectomy. (C) Graphical representation comparing
otherapy, and hormone therapy between extraperitoneal single-port robot-
ical prostatectomy. ISUP = International Society of Urological Pathology; MP
pelvic lymph node dissection; SP eRARP = extraperitoneal single-port robot-



Table 3 – Surgical, postoperative, and oncological outcomes

SP eRARP
(85)

MP tRARP
(208)

p value

Total in-room time (min), median (IQR) 300 (255–338) 326 (300–357) 0.04
Skin-to-skin time (min), median (IQR) 248 (217–286) 266 (232–296) 0.1
EBL (ml), median (IQR) 100 (50–200) 100 (50–150) 0.6
Intraoperative complications, n (%)
Yes 1 (1) 2 (1) 1

Postoperative complications at 90 d, n (%)
Yes 24 (28) 61 (30) 0.9
Majora 12 (12) 27 (13) 0.6

Histology, n (%)
Acinar adenocarcinoma 83 (98) 203 (97.5)
Squamous cell carcinoma – 1 (0.5) 0.7
Ductal adenocarcinoma – 2 (1)
Other (mixed acinar/ductal) 2 (2) 2 (1)

pT, n (%) 0.2
pT2 40 (47) 94 (45)
pT3a 19 (22) 64 (31)
pT3b 26 (31) 47 (23)
pT4 – 3 (1)

Final ISUP, n (%) 0.07
1 – 5 (2)
2 37 (43) 80 (38)
3 26 (31) 53 (26)
4 13 (15) 23 (11)
5 9 (11) 47 (23)

PSM, n (%)
Yes 42 (50) 112 (54) 0.6

Postoperative Hb (g/l), median (IQR) 13 (12.1–13.7) 13.3 (12.3–14.2) 0.2
LOS (h), median (IQR) 14 (11–20) 45.7 (16–57) <0.001
Postoperative pain DD, VAS, median (IQR) 0 (0–3) 2.5 (0–4) 0.03
BCR, n (%)
Yes 5 (6) 11 (5) 0.9
Missing 17 (20) 20 (10)

Radiotherapy, n (%)
Yes 5 (6) 30 (14) 0.2
Missing 17 (20) 20 (10)

Hormone therapy, n (%)
Yes 10 (12) 35 (17) 1
Missing 17 (20) 20 (10)

BCR = biochemical recurrence; CD = Clavien-Dindo; DD = discharge day; EBL = estimated blood loss; Hb = hemoglobin; IQR = interquartile range;
ISUP = International Society of Urological Pathology; LOS = length of stay; MP tRARP = transperitoneal multiport radical prostatectomy with pelvic lymph node
dissection, PSM = positive surgical margin; SP eRARP = extraperitoneal single-port radical prostatectomy with pelvic lymph node dissection; VAS = visual analog
scale.
a Cumulative CD ≥ 3.
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of debate [5,17], and currently, latest studies failed to
demonstrate that extended PLND significantly improves
oncological outcomes [5,18–21].

The role of PLND during RARP and other surgeries such
as cystectomy is currently under intense evaluation, ques-
tioning its necessity. Recent studies suggest performing uni-
lateral PLND or reducing its extent overall. These studies
indicate that despite retrieving fewer lymph nodes, it is pos-
sible to identify the same number of pN+ patients while
minimizing morbidity [19,20].

Therefore, it can be inferred that even a limited LNY is
sufficient for identifying the pN+ population without com-
promising oncological outcomes.

Both the EAU and the National Comprehensive Cancer
Network guidelines recommend utilizing multivariable
models and their associated cutoffs to reduce unnecessary
ePLNDs and mitigate perioperative risks. However, despite
this, about 70% of nodal dissections are considered ‘‘unnec-
essary’’ in pN0 patients [22], as observed in our study. This
trend persists despite our high adherence rates to predic-
tion nomograms, particularly the MSKCC nomogram, com-
monly used in our center. However, our adherence to the
prediction nomograms may be influenced by the absence
of multiparametric magnetic resonance imaging and tar-
geted biopsy techniques, now considered the standard care
procedures, which are still not routinely performed in our
institution [22].

Despite a lower LNY, PLND during SP eRARP allowed for
the excision of a similar number of positive lymph nodes
with respect to the MP approach, with a comparable ratio
of retrieved/positive nodes between the two groups.

We observed a high PSM rate, irrespective of the surgical
approach. Despite groups similarities, our results exceed
those reported in the current literature [23,24]. It is impor-
tant to note that our study populations included only
patients who underwent PLND, potentially introducing a
bias toward higher ISUP and pT stages. Another possible
explanation for these results is the significant representa-
tion of Black males in our cohort, a known risk factor for
aggressive disease [25]. Indeed, as per the final histology
report, >50% of patients in both groups harbored
intermediate-unfavorable- or high-risk PCa (ISUP �3) and
pT �3. Similar outcomes are reported in studies analyzing
comparable cohorts [26,27].
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Despite LNY favoring MP tRARP and our higher PSM
rates, BCR results were similar between the study popula-
tions and aligned with literature reports [24]. Moreover, in
our analysis, the median postoperative pain and LOS
favored SP eRARP. In fact, the SP robot employs smaller
tools and offers varied camera movements, either as a unit
with instruments (relocation) or adjusted individually. This
adaptability improves visualization and reduces the risk of
instrument clashes, facilitating smooth operation even in
confined spaces [26]. Anyway, this advantage should be
attributed to both the SP platform and the adoption of an
extraperitoneal approach, rather than solely to the SP plat-
form [28]. Therefore, although SP eRARP may yield fewer
lymph nodes, it should not be perceived as a platform com-
promise. Instead, it presents an advantage, facilitating com-
parable oncological outcomes, alongside the combined
benefits of the platform and approach (such as reduced
pain, improved cosmetic results, and shorter hospital stays).
With increasing interest in outpatient RARP in contempo-
rary urology, SP eRARP could enhance postoperative recov-
ery, thereby improving patient care, cost management, and
patient perception of the procedure [29–31]. In fact, the
shorter LOS and reduced pain are of paramount importance
in the USA, given its healthcare system based on insurance
support. Furthermore, there is a significant issue related to
opioid abuse among the population [32]. The SP platform
and the extraperitoneal approach have shown lower pain
levels, necessitating less opioid use [33]. Additionally,
shorter hospital stays are well received by patients and
their insurance providers [34,35].

Another concern with the extraperitoneal approach is
the potential onset of a higher rate of symptomatic lympho-
celes due to fluid collection in a confined anatomical space
[29,36]. Peritoneal windows have been explored to facilitate
lymphatic fluid drainage from the pelvis into the abdominal
cavity, reducing the likelihood of symptomatic complica-
tions [37]. Our analysis found no statistically significant dif-
ference in symptomatic lymphocele rates among SP eRARP
patients, irrespective of the performance of peritoneal win-
dows. However, it is worth noting that our outcome had
poor statistical significance due to the low number of events
observed in the SP eRARP population; thus, it should be
interpreted with caution. Moreover, a similar rate of symp-
tomatic lymphoceles was observed in the present study,
regardless of the surgical approach. The occurrence of lym-
phoceles after PLND for PCa ranges between 8.4% and 51%
for both MP and SP procedures [38]. The follow-up protocol,
including chosen imaging techniques, time intervals, and
duration, influences this variation. Our study accounted
for symptomatic lymphoceles only, possibly introducing a
detection bias regarding their true incidence in our cohort.
However, our results align with available literature, where
symptomatic lymphoceles rate ranges from 2% to 8%
[23,38,39].

In the present study, we highlighted some relevant dif-
ferences between the SP and MP platforms. Total in-room
time was shorter for SP eRARP, suggesting easier anesthesi-
ology management of the patient. Indeed, possible advan-
tages of an extraperitoneal approach can be related to the
lower ventilatory pressures required [40], due to the avoid-
ance of a steep Trendelenburg position and the lower CO2

insufflation pressure [41]. This holds particular significance
when considering baseline features of the two treatment
groups. Patients who underwent SP eRARP were older, with
a higher comorbidity burden, suggesting an increased risk
from both an anesthesiological standpoint and periopera-
tive complications [42]. Despite this, our study shows that
a population with a potentially higher surgical risk was
not a limiting factor for SP procedures, contrasting initial lit-
erature reports, underscoring the efficacy and safety of SP
procedures, even in challenging patient populations [43,44].

We reported a higher rate of major complications than
found in available literature [14,23]. Most complications
(see Supplementary Table 2) in both groups were genitouri-
nary, and additional severe complications occurred, such as
deep vein thrombosis, pulmonary embolism, and sepsis,
possibly linked to lymphocele formation [45]. It is impor-
tant to note that our follow-up period was 90 d after sur-
gery and included complications necessitating procedures
under local anesthesia, such as drainage of leaks or
cystoscopy-guided recatheterization. Instead, no gastroin-
testinal complications occurred among SP eRARP patients,
further highlighting the advantages of the extraperitoneal
approach, especially for patients with prior abdominal surg-
eries or chronic bowel disease. This approach is suggested
to be related to quicker spontaneous bowel activity recov-
ery and decreased operative pain by minimizing urine and
blood contact with the intestines and avoiding bowel
manipulation, potentially contributing to faster discharge
[29,46]. Moreover, there is huge variability in how compli-
cations are classified and graded in the literature, despite
efforts by the EAU Guidelines Panel to standardize reporting
methods [47].

Our study is not devoid of limitations. First, its single-
institution retrospective design carries inherent selection
biases. In addition, the two treatment groups differed in
terms of sample size, baseline characteristics, and year of
surgery. No prior decisions were made on factors that could
lead to the use of one platform over the other. Most of the
MP tRARP procedures were performed at the beginning of
our experience, before the SP robot was approved. From
2018 onward, the SP robot gradually replaced the MP robot,
and in recent years, only eRARP procedures with the SP
robot have been performed, based on surgeons’ preference.
As stated before, patients with a worse prognosis, in terms
of both oncological and comorbidity baseline characteris-
tics, were predominantly in the SP eRARP group, highlight-
ing how the SP robot, when used via the extraperitoneal
approach, could facilitate surgery even in more challenging
patients.

We used a multivariable logistic regression model to pre-
dict the probability of detecting pN+ patients. The results
indicated that pN+ detection is influenced by preoperative
oncological features, such as preoperative PSA and ISUP, as
expected. However, the type of robotic platform does not
appear to influence pN+ detection.

Another important limitation is related to the extension
of PLND, classified according to the current available Amer-
ican Urological Association guidelines [5]. While 56.5% of
MP tRARP cases had an extended PLND (limited to iliac
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obturator lymph nodes), 73% of SP eRARP cases involved a
superextended PLND variant (including the removal of com-
mon iliac lymph nodes). Among all factors to consider are
the surgeon’s strategy and preferences, which may have
changed during the study period. Moreover, there are cer-
tainly technical factors linked to the SP robot itself. The SP
platform allows for work in more confined spaces. With
only one trocar, it provides greater freedom of movement
without the need for redocking [26]. However, the visible
working space is limited and achieved primarily by the tri-
angulation of the arms, which can lead to longer and more
challenging procedures. Additionally, the smaller dimen-
sions of the tools, compared with those of the MP robot,
can make the process more laborious. As a result, the
amount of specimen removed might be less, even if the
extension was wider. Anyway, different PLND extensions
may impact our results favoring SP eRARP: maintaining
same PLND extension across both groups could have led
to detecting a greater number of positive lymph nodes for
MP tRARP. Additionally, we could not classify complications
as PLND related, and some data, including PLND operative
time, are unavailable, limiting a technical platform compar-
ison. Moreover, in our institution, there is an outpatient
protocol where eligible patients are discharged on the same
day of surgery. It could be worthwhile to investigate
whether our higher rates of complications could be linked
to these rapid discharges and potentially mitigated with
an inpatient protocol.

Despite limitations, we showed comparable efficiency
and safety of PLND with the extraperitoneal approach and
SP platform to those of transperitoneal MP procedures.
5. Conclusions

Despite the extraperitoneal SP approach to RARP involving a
relatively reduced extension of LNY, it provided comparable
outcomes to the standard transperitoneal multiport
approach in terms of patients with positive lymph nodes
and the number of positive nodes retrieved in this patient
cohort, along with significantly lower pain levels and
shorter hospitalization durations.
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