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Radical prostatectomy (RP) remains one of the most common treatment approaches for localized prostate cancer 
(PCa). In recent years, it has been increasingly utilized in cases of high-risk prostate cancer (HR-PCa), where achiev-
ing an optimal balance between oncological control and functional outcomes is essential.

Aim – to describe and assess the safety and feasibility of personalized preservation extraperitoneoscopic radical 
prostatectomy (PP-ERP) in patients with HR-PCa.

Materials and methods. PP-ERP was performed in 21 well-informed HR-PCa patients. All patients underwent 
meticulous preoperative planning based on multiparametric magnetic resonance imaging with a picture quality score 
≥4, utilizing 3D modeling. Imaging was interpreted by an experienced, sub-specialized radiologist. The PRECE no-
mogram was also utilized for surgical planning and for shared decision-making with the patient regarding the extent 
of tissue preservation. Urinary continence (UC), erectile function (EF), and biochemical recurrence (BCR) were as-
sessed during the follow-up period.

Results. Using the described approach, extraprostatic extension (EPE) was accurately identified preoperatively 
in 95.2% of cases. At 12 months postoperatively, UC and EF were preserved in 95.2% and 61.9% of patients, respec-
tively, according to the established criteria. Positive surgical margins were observed in 23.8% of cases, and BCR 
occurred in 19% at 24 months.

Conclusions. PP-ERP with precise surgical planning appears to be a safe and feasible approach for selected 
HR-PCa patients, offering encouraging functional and oncological outcomes.

This study was conducted in accordance with the principles of the Declaration of Helsinki. The study protocol 
was approved by the Local Ethics Committee of the institution. The informed consent was obtained from all patients.

The author declares no conflict of interest.

Keywords: radical prostatectomy, personalized preservation, prostate cancer.
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Radical prostatectomy (RP) remains the gold stan-
dard and one of the most frequent approaches for treat-
ing localized prostate cancer (PCa) [19,37]. Recent data 
demonstrate an increasing number of high-risk PCa 
(HR-PCa) patients opting for this treatment [24]. Ac-
cording to a 2024 meta-analysis by U.G. Falagario, HR-
PCa patients face a significantly higher risk of death 
from the disease, yet they are the group that stands to 
benefit the most from RP [6]. Given the rising number 
of younger patients with HR-PCa, achieving optimal 
functional outcomes is in high demand [16,24], under-
scoring the critical need for individualized preservation 
approaches during RP in this patient group [17]. This 
study introduces adapted surgical techniques for perso-
nalized preservation during extraperitoneoscopic radi-
cal prostatectomy (PP-ERP) in patients with HR-PCa.

Aim – to describe and evaluate the safety and feasibi-
lity of PP-ERP in patients with HR-PCa.

Material and methods of the study
This prospective study includes 21 patients with 

HR-PCa (according to the EAU risk group stratification) 
who underwent a PP-ERP between 2020 and 2022, with 
a 24-month follow-up period. Inclusion criteria were: 
HR-PCa diagnosed verified by the combined 12-core 
systemic and target biopsy, MRI prostate imaging qua lity 
(PI-QUAL) score of ≥4, examined by a sub-specia lized 
radiologist with 3D-modeling and PRECE nomograms 
for personalized preservation surgical planning, as well 
as profound counseling about the oncological and func-
tional risks of this approach [30]. The exclusion criteria 
were metastatic PCa, finasteride use, and neoadjuvant or 
adjuvant androgen deprivation therapy. We estimated 
prostate-specific antigen (PSA), urinary continence 
(UC), and erectile function (EF) in all cases before and 
after surgery, as well as throughout the follow-up period. 
For objective UC estimation, we used ultrasound and 
uroflowmetry. We defined UC in a dichotomized fash-
ion: continence was considered present if the patient had 
a voided volume ≥200 ml and no leakage during a cough 
stress test, which was confirmed by objective examina-
tion results. EF was defined as an erection sufficient for 

penetration and sexual intercourse, with or without the 
use of a 5-phosphodiesterase inhibitor. All participants 
had both functions preserved before surgery according 
to our criteria. Biochemical recurrence (BCR) was de-
fined as two consecutive serum PSA values ≥0.2 ng/ml.

Statistical analysis was performed using MedCalc’s 
free statistical calculators and STATISTICA version 
10 (64-bit).

The study was performed in accordance with the 
principles of the Declaration of Helsinki. The study pro-
tocol was approved by the Local Ethics Committee for 
all participants. The informed consent of the patient was 
obtained for conducting the studies.

Surgical technique. A five port ERP with an anterior 
approach using a 30° laparoscopic lens was applied in all 
cases. Bladder neck preservation (BNP) was performed 
with blunt and sharp dissection using cold scissors and 
the LigaSure 5  mm Laparoscopic Sealer/Divider 
(Medtronic, Dublin, Ireland). BNP started laterally and 
continued dorsally toward the posterior wall of the blad-
der neck outlet (BNO-PW), followed by further dissec-
tion of the posterior and anterior detrusor apron (Fig. 1).

BNP was performed whenever possible, while poste-
rior wall bladder neck outlet preservation (BNO-PW) 
was done in all cases to preserve the trigonal muscle. 
After dropping the bladder, dissection continued 
through the sharply opened Denonvilliers’ fascia (DF) 
along the medial sides of the seminal vesicles (SV) fol-
lowing transection of the vas deferens. Vessel control 
was carefully performed with an emphasis on avoiding 
thermal and traction-induced injury to the neurovascu-
lar tissue. We employed a combination of precise and 
gentle placement of Hem-o-lok clips M/L (Weck Closure 
Systems, Teleflex Medical, Morrisville, NC, USA) along-
side the LigaSure device for pinpoint, low-energy cau-
terization – a technique widely recognized as safe [7]. 
Moreover, only the tips of the LigaSure device were used, 
applying short, manually controlled, pinpoint bursts 
(duration ≤2.5 seconds) instead of the automatic mode, 
to minimize thermal tissue damage. This approach has 
been reported to decrease thermal tissue damage [29]. 
Tewari’s grading system with incremental nerve-sparing 
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(NS) principles was applied in all cases [18,42]. After 
releasing the SV with careful dissection around their 
tips, an avascular posterior plane between the DF and 
the prostatic fascia (PF) was developed up to the apex. If 
oncological risks were present, the dissection plane was 
performed beneath the DF in accordance with persona-
lized surgical planning (Fig. 2).

Often, during the finalization of posterior avascular 
plane development, a partial retrograde neurovascular 
release may be performed, during which the posterior 
prostatic artery (PA) or its branches can also be identi-
fied [31] (Fig. 3).

Next, neurovascular release continues anterolaterally 
to the SV and the prostate base, aiming to identify ante-
rior PA and its branches’ architecture, as well as the pre-
dominant neurovascular bundle (PNB) and the acces-
sory neural pathways (ANP) approximate trajectory, 
regarding the tri-zonal concept [42] (Fig. 4).

Anterior PA and or its branches are usually controlled 
during this maneuver. At this point, the endopelvic fas-
cia (EF) is bluntly split at the prostate mid-base level, 
over the PNB, aiming to reach the most convex site of 
the prostate and develop the anterolateral avascular 
plane (previously described, Fig. 5) extending toward the 
prostate-urethral junction [1,4,5,9,22,26,43].

Thus, finalizing the PNB combined release with si-
multaneous preservation of the anterior-lateral para-
prostatic anatomy. At this point, the posterior PA and/
or its branches may be seen from the antero-lateral view 
(Fig. 6).

In patients with a history of inflammation, hydrodis-
section was used to facilitate the development of surgical 
planes. When there was a risk of extraprostatic extension 
(EPE) on the anterolateral side, the EF was incised over 
the suspicious area, beneath the puboprostatic ligaments 
(PPL), to preserve oncological safety while maintaining 
the integrity of the PPL and the distal part of the dorsal 
vascular complex (DP-DVC). The NS was initiated on 
the contralateral side of the tumor index site, using 
a gradual combination of antegrade and retrograde ap-
proaches, along with lateral, anterior, and posterior neu-
rovascular release, adapting previously described tech-
niques. [3,13,21,39].

This gradual release approach, combined with active 
camera optic rotation, ensures better visualization. To 
prevent damage to neurovascular tissue, the aforemen-
tioned vessel control and cold dissection were used, 
avoiding the use of clips in the para-apical regions 
(Fig. 7). Para-apical bleeding was managed as needed, 
following complete neurovascular detachment (Fig. 8).

Further dissection went through the anterior fibro-
muscular stroma (AFMS) edge, dividing the dorsal vas-

Fig. 2. %J[HLHRK�\]8RH^�IH_H]S\HI�INLJRO�̀ ]NRK�\S^KHLJSL�IJ^-
^HMbSR

Fig. 3.��IHRbcM8bSR�Sd�KeH�\S^KHLJSL�fHIJ8]�\LS^K8bM�8LKHLP�
SR�KeH�LJOeK�^JIH�INLJRO�\8Lb8]�\S^KHLJSL�RHNLS_8^MN]8L�LH-
]H8^H

Fig. 4.�G]NRK�IJ^^HMbSR�Sd�KeH�]Hg�8RKHLS]8KHL8]�̂ JIH

Fig. 1.�G]NRK�IJ^^HMbSR�`HKhHHR�KeH�`]8IIHL�RHMQ�8RI�KeH�
\LS^K8KH�̀ 8^H�SR�KeH�LJOeK�̂ JIH(�1JOeK�^JIH�_JHh
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cular complex (DVC) with a low-cautery LigaSure use at 
the prostate mid-base level and with sharp dissection at 
the prostate apex. Often, blunt dissection may be conti-
nued over the urethra before AFMS division (Fig. 9).

After finalized apical dissection, MFUL-P was achieved 
by the circumflex sharp approach, regarding the apical 
anatomy [34]. The urethra was divided no more distal 
than 5 mm from the verumontanum (Fig. 10).

Selective superficial sutures were used for bleeding 
control on demand to not compromise the neurovascu-
lar supply (Fig.11).

Active cold saline irrigation was applied throughout 
the procedure, which we believe improves tissue recog-
nition and optimizes hemostasis. The extent of lymph 
node dissection (LND) was determined by individual 
risk-benefit considerations, following preoperative dis-
cussion. Vesicourethral anastomosis (VUA) was per-
formed with SLAR (single-layer anatomical reconstruc-
tion) and anterior urethral sphincter preservation 
(AUS-P), as previously described [27] (Fig. 12).

In cases without oncologic risk according to preope-
rative parameters, BNP, DVC-P, LPF-P, and posterior 
DF-P were performed. Conversely, PW-BNO-P, AT with 
EF-P, PPL-P, DD-DVC-P, and MFUL-P were performed 
in all cases. This surgical approach was inspired by, based 
on, and adapted from the previously reported works of 
leading experts in this field [1,4,5,9,21,22,26,34,40,43].

Results of the study and discussion
The MRI approach using a PI-QUAL score of 4–5, 

interpreted by subspecialized and experienced radiolo-
gists, correctly identified EPE in 90.5% of cases, as con-
firmed by final pathology.

The study cohort consisted of 21  patients with 
HR-PCa and a median age of 63 years (Table 1). Patients 
were generally overweight, with a median body mass 
index (BMI) of 30.3. The median prostate volume and 
PSA were 34.6 ml and 11 ng/ml, respectively.

The majority of patients had a preoperative PI-RADS 
score ≥4. The most common biopsy ISUP grade was 2. 
However, final pathology showed upgrading in most 
cases, with a median pathological ISUP grade (pISUP) 
of 3, underscoring the risk of pathological upgrading.

A significant proportion of the cohort had locally ad-
vanced disease, with 52.4% staged as pT3a or pT3b. Spe-
cifically, 28.6% were pT3a and 23.8% were pT3b. Lymph 
node involvement (pN1) was present in 9.5% of patients. 
The final pathology ISUP distribution showed variabi-
lity, with ISUP grades 2 and 3 being the most common, 
together accounting for 57.1% of cases. The positive sur-
gical margin (PSM) rate was 23.8%, and the 24-month 
BCR rate was 19%. Notably, non-unifocal pathological 

Fig. 5.�kRKHLS]8KHL8]�8_8^MN]8L�\]8RH�IH_H]S\fHRK�SR�KeH�
LJOeK�̂ JIH(�1JOeK�^JIH�_JHh

Fig. 6.�kRKHLS]8KHL8]�8_8^MN]8L�\]8RH�IH_H]S\fHRK�LH8MeJRO�
KeH�\LS^K8KH�NLHKeL8]�lNRMbSR�SR�KeH�]Hg�̂ JIH(�mHg�^JIH�_JHh

Fig. 7.�kRKHOL8IH�\LHISfJR8RK�RHNLS_8^MN]8L�`NRI]H���nG �
^\8LJRO�SR�KeH�]Hg�̂ JIH(�mHg�^JIH�_JHh

Fig. 8.��HNLS_8^MN]8L�IHK8MefHRK�SR�KeH�]Hg�^JIH<�\LJSL�KS�
MSRKLS]]JRO�KeH�\S^KHLS]8KHL8]�2k�̀ L8RMeH^(�mHg�^JIH�_JHh
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Table 1.
Demographic and clinical data of the study group
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Fig. 12.�FJR8]�8\\H8L8RMH�Sd�KeH�_H^JMSNLHKeL8]�8R8^KSfS^J^(�
mHg�^JIH�_JHh

Fig. 9. G]NRK�IJ^^HMbSR�S_HL�KeH�NLHKeL8<�`HRH8Ke�KeH�ISL^8]�
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EPE (≥3.0 mm) and pN1 status were present in 75% of 
patients who experienced BCR.

The median operative time (OT) was 135 minutes. 
The median estimated blood loss (EBL) was 315 ml, re-
flecting the effectiveness of the hemostatic techniques 
used. The median urethral catheter removal time (UCR) 
was 7 days, and the median hospital stay (HS) was 
8 days. The postoperative complication rate was 23.8% 
5 patients), with all complications classified as grade 
I according to the Clavien-Dindo classification.

The degree of NS varied between sides. On the left 
side, most patients (57.1%) received NS grade 3, while 
on the right side, the distribution was more heteroge-
neous, with NS grade 3  being the most common 
(38.1%). In total, 16 NS grade 1–2 procedures were per-
formed across both sides, while NS grade 4 was per-
formed on 6 sides. No bilateral NS grade 1–2 procedures 
were carried out in this cohort. In 38.1% of cases 8 pa-
tients), a unilateral full or partial NS was performed. 
A bilateral partial NS was performed in 33.3% of cases 
7 patients), while 28.6% of cases 6 patients) involved 
unilateral partial NS combined with no NS on the con-
tralateral side.

At 12 months, 20 (95.2%) patients were continent, 
and 13 (61.9%) patients had preserved EF, according to 
established criteria (Table 2).

These results demonstrate the safety and feasibility of 
this surgical approach in patients with HR-PCa, with 
oncologic and functional outcomes considered accept-
able according to recent reports [8,20,32,36].

Over the last decade, there has been a clear trend to-
ward an increasing number of RPs performed, including 
in younger patients with with HR-PCa [24]. This high-
lights the growing need to balance quality of life with op-
timal oncological outcomes, which is particularly crucial 
for this patient group [13,17].

The evolution of surgical techniques has demonstrat-
ed that preservation of periprostatic anatomy can result 
in superior functional outcomes [12,16]. However, these 
approaches must be applied cautiously in HR-PCa pa-
tients, who face a higher risk of extended or multifocal 
positive surgical margins (PSMs) [23,32]. Precise pre-

operative estimation of extracapsular extension (EPE) 
can provide opportunities to adapt surgical techniques 
for extended preservation without compromising onco-
logical safety or BCR rates. This aligns with recent find-
ings in the literature [8,17,38,45].

Our previous results have already demonstrated the 
high value of MRI for surgical planning and characteri-
zation of prostate cancer [28]. In the present study, EPE 
was evaluated by an experienced, sub-specialized radio-
logist, and only cases with a PI-QUAL score ≥4 were 
included, as this is associated with improved diagnostic 
accuracy [44]. Moreover, recent reports support the re-
liability of this approach for precise diagnosis and surgi-
cal planning [2,15,33]. PRECE nomograms were also 
used to further estimate EPE risk and facilitate compre-
hensive presurgical counseling [30].

In our cohort, we applied an incremental NS ap-
proach, given its established safety profile [18]. Tumor 
characteristics and radiologic suspicion of EPE were 
carefully considered. At sites with suspected EPE, pre-
servation of periprostatic structures was limited, and 
a higher NS grade (3–4 according to Tewari) was per-
formed to ensure oncological safety. On the contralate ral 
side, NS grade 1–2 was performed, taking into account 
patient priorities and the inherent risks of HR-PCa.

The combination of gradual posterior, anterior, and 
lateral PNB release with active camera optic rotation 
optimized visualization and minimized traction or 
counter-traction, both of which are associated with 
neuropraxia [14,21,35,39]. Thermal tissue damage was 
also considered, and pinpoint, low-energy cauteriza-
tion was applied as a safe and widely adopted strategy 
[7,16,25]. Furthermore, recent findings suggest that the 
use of LigaSure may provide superior oncological out-
comes [11]. These considerations are particularly 
 relevant when applying preservation techniques in 
HR-PCa patients.

We also consider meticulous dissection of the pa-
ra-apical region to be critical for improved functional 
outcomes. Our preference is to perform this step using 
gentle blunt and sharp dissection, with hemostasis 
achieved after complete NVB detachment. The estimat-
ed blood loss EBL in this series reflects the effectiveness 
of the hemostatic methods applied.

Although the functional and oncological outcomes of 
this study are promising, further validation in larger co-
horts with more robust study designs is required. Ne-
vertheless, our findings are consistent with previously 
published results [8,20,23].

The main limitations of this study are the small cohort 
size, its single-surgeon design, and the absence of in-
ter-reader agreement in EPE assessment.

Table 2
Post-intervention functional outcomes
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Conclusions
The PP-ERP in patients with HR-PCa appears to be 

a safe and feasible option, with encouraging functional 
and oncological outcomes. However, the limited sample 
size and single-surgeon experience restrict the genera-
lizability of these findings appears to be a safe and fea-
sible option, with promising functional and oncological 
outcomes.

No conflict of interests was declared by the authors.
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