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Abstract Objective: In the last 10 years, robotic platforms allowed to resume of some alter-
native surgical approaches, including perineal robot-assisted radical prostatectomy (p-RARP).
Herein, we present in detail the oncological and functional outcomes of patients who under-
went p-RARP with a median follow-up of 30 months.
Methods: Patients presenting low- or intermediate-risk prostate cancer and prostate volume
up to 60 mL who underwent p-RARP between November 2018 and November 2022 were
selected. Baseline, intraoperative, pathological, and postoperative data were collected and
then analyzed.
Results: Thirty-seven p-RARP cases were included. Such patients presented mean age of 62
years and a mean Charlson comorbidity index of 4. Body mass index of �25 kg/m2 was reported
by 24 (64.9%) patients, as well as 7 (18.9%) patients reported a past surgical history. Mean pros-
tate volume and median prostate-specific antigen were 41 mL and 6.2 ng/mL, respectively.
The median operative time was 242 min. The positive surgical margin rate was 45.9%. In terms
of postoperative complications, 10 patients reported complications with any grade; however, a
single case (2.7%) of major (Clavien-Dindo grade �3) complication was observed. No patient
with biochemical recurrence or distant metastasis was reported at 2 years of follow-up. Recov-
ery of continence rates were 67.6%, 75.7%, and 92.9%, at 6 months, 12 months, and 24 months
after surgery, respectively.
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Conclusion: p-RARP is a challenging but safe minimally invasive approach for selected patients
with prostate cancer suitable for radical prostatectomy, showing outstanding functional recov-
ery. Despite positive surgical margin rates being relatively high, no cases of biochemical recur-
rence or distant metastasis were reported after a median follow-up of 30 months.
ª 2023 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
1. Introduction

Radical prostatectomy (RP) is one of the primary options for
the management of patients with localized prostate cancer
(PCa) [1]. RP performed with a perineal approach histori-
cally had been the standard technique for the removal of
the entire prostatic gland. However, retropubic RP by Walsh
[2] has progressively replaced perineal one as the wide-
spread surgical treatment for patients with PCa given that
retropubic RP overcomes the technical limits of perineal RP
and offers more familiar landmarks [3,4].

Nowadays, the development of da Vinci robotic plat-
forms significantly contributed to the rapid spread of
robot-assisted RP (RARP) which is become “de-facto” the
new standard in PCa treatment [5,6]. The robotic system
provides some technical benefits such as seven freedom
degrees, filtration of the tremor, a magnified view, and
improved ergonomics that enable urologists to resume and
improve old-fashioned approaches [2,7,8], such as the
perineal RP by Young [4].

To date, a number of early experiences with perineal
RARP (p-RARP) were reported in the literature but only a
few middle-term series have been published [9e11].
Herein, we display in detail our series of p-RARP with me-
dian two-year follow-ups which were performed at an
Italian tertiary center.
Table 1 Suitable candidates for perineal robot-assisted
radical prostatectomy at Bari University Hospital (Bari,
Italy) between November 2018 and November 2022.

Characteristic Description

Suitable candidate - Small or medium prostate
weight (�60 mL)

- Low- or intermediate-risk
prostate cancer

- BMI>30 kg/m2

- Medium-severe comorbidities
- Previous renal transplant
recipients

- Prior mesh repair of
inguinal hernia

- Prior abdominal surgery
Unsuitable candidate - High-risk prostate cancer

- >5% of Briganti’s nomogram

BMI, body mass index.
2. Patients and methods

2.1. Study design and population

The data are retrieved from a prospectively maintained data-
base (IRB number: 071337e30/09/2020eAOUCPG23/COMET/P;
number of the study: 6523). Patients with low- or intermediate-
riskPCaandprostate volumeup to60mLwhounderwentp-RARP
between November 2018 and November 2022 at the Bari Uni-
versity Hospital (Bari, Italy) were identified. Patients who pre-
sented prostate volume greater than 60 mL, high-risk PCa,
metastasis, risk of nodal metastasis, or locally advanced PCa
were not included in the present analysis. Since p-RARP has
limited surgical field, we excluded patients with an indication to
locoregional lymph node dissection (LND), according to the cur-
rent nomograms and guidelines [1,12] (Table 1). Also, patients
who underwent surgery for benign prostate hyperplasia were
excluded [13]. Preoperative multiparametric prostate magnetic
resonance imaging was performed on the whole cohort.
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A single expert surgeon (Ditonno P) completed more
than 500 robotic cases (excluding robotic perineal prosta-
tectomy) along with consolidated open expertise in the
prostate, kidney, bladder, and transplant surgery [14].
During all the procedures, there was the assistance of a
perineal expert surgeon (Vitarelli A) with more than 200
perineal procedures (transperineal RP, genitourinary fistula
repair, and transperineal approach to recalcitrant bladder
neck contracture).

Da Vinci Xi� surgical system (Sunnyvale, California, USA)
was used in all the cases [15]. Patients who had preopera-
tive erectile potency underwent bilateral or unilateral
nerve-sparing p-RARP, except when there were contrain-
dications according to current guidelines. European Asso-
ciation of Urology guidelines were also followed for the risk
stratification [1].

These variables were presented in our
perspective-maintained database:

➢ Baseline characteristics such as age, race, body mass
index (BMI), American Society of Anesthesiologists (ASA),
comorbidities, symptoms, history of prior surgery,
preoperative prostate-specific antigen (PSA), ultrasound
prostate volume, prostatic biopsy, clinical tumor, node,
and metastasis (TNM) staging, preoperative Interna-
tional Prostate Symptom Score, International Index of

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Erectile Function-5 (IIEF-5), and history of urinary
incontinence.

➢ Treatment and perioperative outcomes such as opera-
tive time (OT), estimated blood loss (EBL), length of
stay, discharge hemoglobin complications (intra- and
post-operative, graded according to Clavien-Dindo clas-
sification and European Association of Urology classifi-
cation [16,17]), and 30-day readmission.

➢ Pathological outcomes such as histology, pathological
TNM [18], grading, margins status (which was defined as
tumor cells touching the inked edge of the specimen),
regardless of localization and International Society of
Urological Pathology grade group. The cut-off consid-
ered for the definition of focal positive surgical margin
(PSM) was a linear extension of �3 mm.

➢ Oncological and functional outcomes such as biochemical
recurrence (BCR) are defined as a PSA level of>0.2 ng/mL
at two consecutive measurements [1,19]. Continence was
defined as the use of one pad or saver-pad [20]. Post-
operative erectile function assessment was performed
using the IIEF-5 questionnaire [21]. Potency was defined as
an IIEF-5 score of 17 or more with or without the use of
phosphodiesterase type 5 inhibitors [21]. Questionnaires
were provided to the patients at each visit.
Figure 1 Perineal region illustrations. (A) Perineal
regiondcan be described as a diamond shape delimited,
anteriorly by the inferior margin of pubic symphysis (a), pos-
teriorly by the tip of the coccyx (b), anterolaterally by the
inferior margin of ischiopubic rami and ischial tuberosities (c),
and posterolaterally by the sacrotuberous ligaments (d); (B)
Skin incision. The black dished line is a semicircular landmark
draw between the ischial tuberosities, 2 cm above the anus. A
line of about 7 cm is measured as a chord of the previous line
(black line). The red dashed line shows the skin incision.
2.2. Surgical technique and anatomical landmarks

The surgical technique was already described in detail [22].
Herein, we report the key points of p-RARP and anatomical
landmarks (Figs. 1 and 2). The perineal region presents a
diamond shape delimited by the inferior margin of the
pubic symphysis anteriorly, the tip of the coccyx posteri-
orly, the inferior margin of ischiopubic rami and ischial
tuberosities anterolaterally, and the sacrotuberous liga-
ments posterolaterally. The perineal body occupies the
middle point of the perineum. It is a fundamental landmark
during the perineal prostatectomy since giving attachment
to the superficial and deep portions of the external anal
sphincter posteriorly, as well as bulbospongiosus, and su-
perficial transverse perineal muscles anteriorly. Concerning
the surgical technique, the patient was placed in a dorsal
lithotomy position or with a 10e15-degree Trendelenburg
with a cushion under the sacrum which facilitated peri-
neum exposition. After performing a semicircular perineal
incision between the two ischial tuberosities, just 2 cm over
the anus on the midline line, the dissection was performed
on a plane anterior to the external anal sphincter which
allowed to smoothly open the ischio-rectal fossae on both
sides. A GelPOINT� (Applied Medical, Rancho Santa
Margarita, CA, USA) was allocated in a subcutaneous pouch.
GelPOINT� enabled the placement of the robotic arms
through just one perineal incision. The prostate dissection
was performed mediolaterally and from the apex to the
base, reducing the risk of neurovascular bundles damage.
After opening the Denonvilliers’ fascia, vas deferens was
recognized, clipped, and then removed as well as the
seminal vesicle. At this point, the isolation of the dorsal
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aspect of the prostate was completed and the membranous
urethra was dissected from the external urinary sphincter
gently, isolating completely the prostate apex and main-
taining the membranous urethra as long as possible.
Notably, cold scissors only were used for incision of the
urethra. The catheter was clipped and then cut, keeping
the balloon inflated inside the bladder. The anterior aspect
of the prostate was then isolated by lifting the endopelvic
fascia and the dorsal venous complex, preserving the
Retzius space and its ligamentous structures. The ventral
circular fibers of the bladder neck were identified and
incised. After catheter removal, the incision of the bladder
neck was completed on the lateral and dorsal margins. The
anastomosis was executed through a running suture with
unidirectional barbed suture (V-Loc� 180, Covidien,



Table 2 Demographic and staging characteristics of pa-
tients undergoing p-RARP (nZ37).

Demographic and staging characteristics Value

Age, year 62�5
BMI
<25 kg/m2 13 (35.1)
25e30 kg/m2 14 (37.8)
>30 kg/m2 10 (27.0)

ASA score
1 6 (16.2)
2 22 (59.5)
3 9 (24.3)

CCI 4�1
Overall past surgical history 7 (18.9)
Abdominal surgery 4 (10.8)
Kidney transplant 1 (2.7)
Hernia repair 1 (2.7)
Other 1 (2.7)

PSA, ng/mL 6.2 (4.8e7.6)
Prostate volume, mL 41�6
Clinical T stage
T1c 32 (86.5)
T2 5 (13.5)

Biopsy ISUP grade group
1 21 (56.8)
2 13 (35.1)
3 3 (8.1)

Presence of 3rd lobe 5 (13.5)
Preoperative IIEF-5 17 (12e23)

ASA, American Society of Anesthesiologists; BMI, body mass
index; CCI, Charlson comorbidity index; IIEF-5, International
Index of Erectile Function-5; ISUP, International Society of
Urological Pathology; p-RARP, perineal robot-assisted radical
prostatectomy; PSA, prostate-specific antigen.
Note: values are presented as mean�standard deviation, me-
dian (interquartile range), or n (%).

Figure 2 Intraoperative illustrations. (A) The retrograde
dissection of the posterior surface of the prostate gland in the
nerve-sparing approach; (B) Identification and dissection of
lateral aspects of prostate gland; (C) Identification and
dissection of seminal vesicles; (D) Incision of the membranous
urethra; (E) Vesicourethral anastomosis.
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Mansfield, MA, USA) according to the single-knot method
described by Van Velthoven et al. [23].

2.3. Statistical analysis

Statistical analysis was conducted following guidelines [24].
Patients’ characteristics and surgical outcomes were
described using descriptive statistics. Medians with inter-
quartile ranges (IQRs) and frequencies were adopted to
report continuous and categorical variables, respectively. It
was impossible to perform Kaplan-Meier analysis of
recurrence-free survival, as well as overall and cancer
survival, given that only a single case of death was
observed. Moreover, no cancer-specific death or re-
currences were reported among our cohort. All statistical
tests were performed with SPSS� (Version 26.0, IBM Corp.,
Armonk, NY, USA) and statistical significance was set at
p<0.05.

3. Results

3.1. Baseline and staging characteristics

Overall, the outcomes of thirty-seven patients who under-
went p-RARP were analyzed. Table 2 summarizes the base-
line characteristics of the study population that reported
mean age of 62 (standard deviation [SD] 5) years. Moreover,
24 (64.9%) patients showed BMI of 25 kg/m2 or more, and 31
(83.8%) patients reported ASA score of �2. History of past
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abdominal surgical procedures was present in 4 (10.8%) pa-
tients with a single case of kidney transplantation. Mean
prostate volume was 41 (SD 6) mL and median PSA was 6.2
(IQR 4.8e7.6) ng/mL. Thirty-two (86.5%) of p-RARP patients
had clinical T1c stage. Finally, 56.8% presented an Interna-
tional Society of Urological Pathology grade group of 1.

3.2. Surgical and pathology outcomes

Table 3 summarizes the intraoperative, postoperative, and
anatomopathological characteristics. Median OT and EBL
were 242 (IQR 202e282) min and 250 (IQR 150e350) mL,
respectively. In terms of complications, 5 (13.5%) and
10 (27.0%) patients had intraoperative and overall post-
operative complications, with a single case (2.7%) having a
major complication (bleeding which required surgical
management). Further details on surgical complications are
provided in Supplementary Tables 1 and 2. Mean drain time,
length of stay, and catheterization time were 1 day, 3 days,
and 7 days, respectively. PSMs were presented in 17 (45.9%)
patients.



Table 3 Operative, postoperative, and histopathological
outcomes of patients undergoing perineal robot-assisted
radical prostatectomy (nZ37).

Characteristic Value

Operative outcomes
Operative time, min 242 (202e282)
Estimated blood loss, mL 250 (150e350)
Anesthesia

General 9 (24.3)
Spinal 3 (8.1)
Combined 25 (67.6)

Nerve-sparing technique
Unilateral 14 (37.8)
Bilateral 17 (45.9)
No 6 (16.2)

Intraoperative opioid use 2 (5.4)
Intraoperative complication 5 (13.5)

Postoperative outcomes
Overall postoperative complication 10 (27.0)
Major postoperative complication 1 (2.7)
Postoperative opioid use 2 (5.4)
Length of drain, day 1�1
Catheter removal time, day 7�3
Length of stay, day 3�1
Follow-up, month 30 (18e42)
Readmission 1 (2.7)

Pathological outcomes
Final ISUP grade group

1 16 (43.2)
2 13 (35.1)
3 5 (13.5)
4 1 (2.7)
5 2 (5.4)

Pathological T stage
2 24 (64.9)
3a 13 (35.1)

Overall PSM 17 (45.9)
Focal 11 (29.7)
Non-focal 6 (16.2)

PSM location
Anterior surface 6 (35.3)
Apex 3 (17.6)
Posterolateral surface 6 (35.3)
Base 2 (11.8)

Concordance of PSM and site of index
lesion at mpMRI
Yes 7 (41.2)
No 6 (35.3)
Unknown 4 (23.5)

LVI 4 (10.8)

LVI, linfovascular invasion; mpMRI, multi-parametric magnetic
resonance imaging; ISUP, International Society of Urological
Pathology; PSM, positive surgical margin.
Note: values are presented as mean�standard deviation, me-
dian (interquartile range), or n (%).

Table 4 Oncological and functional outcomes after
perineal robot-assisted radical prostatectomy.

Oncological and functional outcomes Value

PSA, ng/mL
Postop 6 mo 0.02 (0.01e0.03)
Postop 12 mo 0.04 (0.03e0.05)
Postop 24 mo 0.04 (0.02e0.06)

BCR at 24 moa,b 0 (0)
Metastasis at 24 moa 0 (0)
Recovery of erectile function

(according to IIEF-5)c

Postop 6 mo 24 (64.9)
Postop 12 mo 29 (78.4)
Postop 24 moa 23 (82.1)

Recovery of continenced

Postop 6 mo 25 (67.6)
Postop 12 mo 28 (75.7)
Postop 24 moa 26 (92.9)

BCR, biochemical recurrence; IIEF-5, International Index of
Erectile Function-5; mo, months; Postop, postoperative; PSA,
prostate-specific antigen.
Note: values are presented as median (interquartile range), or
n (%).

a Assessed only 28 patients with at least 24 mo of follow-up.
b BCR was defined as a PSA level of >0.2 ng/mL at two
consecutive measurements [1].

c Potency was defined as an IIEF-5 score of 17 or more with or
without the use of phosphodiesterase type 5 inhibitors [21];
only patients who underwent nerve-sparing approach were
considered.

d Continence was defined as the use of one pad or saver-pad
[20].
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3.3. Oncology and functional outcomes

Oncological and functional results are displayed in Table 4.
Overall, no patients with BCR and distant metastasis were
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reported within 2 years of follow-up. Erectile function re-
covery rate increased from 64.9% at 6 months to 82.1% at 2
years after p-RARP. Similarly, an improvement in conti-
nence rate was observed over time from 67.6% to 92.9% at 6
months and 2 years of follow-up, respectively.

4. Discussion

Herein, we reported 2-year functional and oncological
outcomes of patients who underwent p-RARP. To the best of
our knowledge, it is the longest follow-up for this specific
robotic procedure (Table 5) [11,25]. More and more efforts
are being made to develop and improve Retzius-sparing
RARP approaches with the main aim of reaching an
improvement in patients’ functional outcomes [26]. As a
matter of fact, p-RARP can be considered a Retzius-sparing
robotic prostatectomy since it ensures that the anterior
support structures of the bladder remain intact. Therefore,
we believe that this work can make a crucial contribution
to this topic [2].

In terms of patient selection, it is interesting to note
that 64.9% of patients presented BMI of �25 kg/m2 and
24.3% of patients presented ASA of >2. While 34.5% of pa-
tients had a history of surgery in our previous series [22],
this percentage decreased to 18.9% in the update. This
finding can be explained by the fact that the indications of
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p-RARP are progressively expanded to include other types
of patients, even without a past history of surgical pro-
cedures [2]. Another advantage is that neuraxial or general
anesthesia can be used according to patients’ medical and
surgical history [27].

From a technical point of view, the nerve-sparing
approach represents one of the challenging steps in
p-RARP. One of the advantages of robotic platform consists
of facilitating bundle dissection without losing adherence
to key oncological principles [11,28]. Moreover, p-RARP
displays safe and effective outcomes in terms of median OT
(242 min), EBL (250 mL), and low rates of overall compli-
cations (27.0%). It can be speculated that OT can be longer
than those reported in the literature for standard RARP [6].
However, it is mainly due to the open approach which
considerably extends the OT and requires also perineal
expertise [2].

Regarding perineal LND, we consciously selected pa-
tients who were not suitable for LND according to Briganti’s
nomogram and staging at our institution. Concerns are still
made about the safety and technical feasibility of this
specific step [2]. However, it can be reasonably assumed
that the single-port da Vinci platform could facilitate LND
with perineal approaches as reported by the Cleveland
Clinic group and other groups worldwide [25,29].

In terms of oncological outcomes, there is no denying
that our cohort showed a high rate (45.9%) of patients with
PSM, 29.7% and 16.2% were focal and non-focal, respec-
tively. In the largest series available to date about p-RARP,
Tu�gcu et al. [11] presented the outcomes of 95 p-RARP cases
from 2016 to 2018, showing that only 8 (8.4%) patients
presented PSM after the surgical procedure. This difference
can be explained by different phases of learning curves, as
well as patients’ selection [2,11,30]. Perhaps it was shown
that a low prostate weight is considerably associated with
high PSM rates [31e33]. Moreover, patients who underwent
full or partial nerve-sparing procedure and who received
full bladder neck preservation had an almost two-fold
higher probabilities of harboring PSMs at final pathology
[31,34]. Nevertheless, it is surprising to observe that despite
the fact that there is a high rate of PSM among the cohort,
there were no cases of BCR (defined as a PSA level of
>0.2 ng/mL at two consecutive measurements) or distant
metastasis at 24 months of follow-up. PSMs are considered
one of the powerful predictors of BCR after RALP, even
though apical PSMs have a relatively less predictive power
of BCR [35]. However, worse clinical stage and biopsy
Gleason score are also associated with pathologic outcomes
and BCR-free survival rates in patients with positive apical
margins only [35]. Such an aspect can be a plausible
explanation to explain the lack of patients with BCR in our
series since the inclusion criteria bring to the inclusion of
patients with low- or intermediate-risk PCa and Gleason
score at least of 7. Dell’Oglio et al. [26] recently published
an interesting series of patients with high-risk PCa who
underwent Retzius-sparing RARP. They found PSM rate of
28.8% and 4-year probability of freedom from BCR of 63.6%
which is completely in line with previous studies on high-risk
PCa patients who underwent an anterior RARP approach
[36]. Interestingly, they showed that high-grade disease and
PSMs were independent predictors of inferior BCR and
additional treatment after Retzius-sparing RARP [26].
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Concerning functional outcomes, we demonstrate that
recovery of continence (defined as the use of one pad or
saver-pad) was relatively in line or even better compared to
those reported in the literature in medium follow-up [6].
After p-RARP, we observed a recovery of continence of
75.7% and 92.9% at 1 year and 2 years of follow-up,
respectively. However, one of the largest series on ante-
rior RARP showed a recovery of 85.2% at 1 year and 89.1% at
2 years of follow-up [37]. Egan et al. [38] compared the
outcomes of 70 patients who underwent Retzius-sparing
RARP to those of 70 undergoing standard RARP. In their
cohort, the authors showed that the Retzius-sparing
approach, when compared to the standard approach, had
a significant improvement in continence at 12 months
(97.6% vs. 81.4%, pZ0.002), together with a faster return
to continence (zero to one safety pad, 44 days vs. 131 days,
p<0.001). The anatomical preservation of anterior liga-
ments and the attempt to maintain as much normal pelvic
anatomy as possible allow reaching these functional results
with our technique, similar to those of Retzius-sparing RARP
[39,40].

Our study must be interpreted in light of its limitations.
Firstly, our findings were derived from a retrospective re-
view of prospectively collected observational data. A se-
lection bias can be related to the patients’ selection
criteria. Secondly, our findings were derived from a center
with a relative reduction of surgical activity during
COVID-19 pandemic [41].

5. Conclusion

p-RARP is still a challenging but safe minimally invasive
approach for selected patients with outstanding functional
recovery. Despite PSM rates being relatively high, no cases
of BCR or distant metastasis were reported after 24 months
of follow-up. p-RARP might be a valid alternative in pa-
tients with previous history of abdominal surgery, cardiac
or pulmonary comorbidities, or in which the transperitoneal
approach is not indicated.
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