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Early recovery of urinary continence (UC) remains one of the major functional challenges after radical pro-
statectomy (RP). Posterior support of the vesicourethral anastomosis has been proposed to improve early continence
outcomes. However, its effectiveness in extraperitoneoscopic RP (ERP), particularly in patients with excess body
weight, remains insufficiently defined.

Aim - to evaluate the impact of a modified posterior support technique of the vesicourethral anastomosis
(PS-VUA) on UC recovery after ERP, stratified by waist circumference (WC).

Materials and methods. This prospective study included 106 patients with non-metastatic prostate cancer (PCa)
who underwent ERP. Patients were divided into two groups according to the use of PS-VUA: PS-0 (no posterior
support, n=53) and PS-1 (posterior support performed, n=53). A predefined subgroup analysis was conducted
according to WC: <102 cm (WC-0) and 2102 cm (WC-1). UC was evaluated over a 12-month follow-up period
after surgery.

Results. The PS-1 group demonstrated significantly higher UC rates at 1, 3, and 6 months postoperatively com-
pared with the PS-0 group. Among patients with WC-1, the PS-VUA was associated with significantly improved
UCrates at 1, 3, 6, and 9 months. In contrast, no significant differences were observed in patients with WC-0.

Conclusions. PS-VUA accelerates early UC recovery after ERP, particularly in patients with WC-1.

The study was performed in accordance with the principles of the Declaration of Helsinki. The study protocol
was approved by the Local Ethics Committee of the institution mentioned in the work.

The authors declare no conflict of interest.

Keywords: radical prostatectomy, posterior support of the vesicourethral anastomosis, waist circumference,
prostate cancer.

EdekTnBHicTb MogMdiKOBaHOI 3aa4HbOI NIATPUMKMN BE3UKOYPETPaZIbHOr0 aHAHCTOMO3Y NpU
eKCTPanepUTOHEeOCKONiYHil paguKanbHiN NpocTaTeKToMmii

U.A. HakoHeyHuii, O.A. bopxiescokuii, A.L|. bopxiescoKuii

JHT «/lbsiscbkull HayioHanbHUl meduyHuli yHisepcumem imeHi aHuna [anuybKo2o», YKpaiHa

PaHHe BiftHOBNEHHA yTpMMaHHs cedi (UC) 3anMLWAETbCA OAHIEI 3 TON0BHUX GYHKLIOHANbHUX NPOBAEM MicA paavKaabHOI NPOCTAaTEKTOML.
3a/HA NiATPMMKa BE3MKOYPETPAIbHOTO aHAaCTOMO3Y NPOMOHYETLCA AJ1A MOKPALLEHHS PaHHIX Pe3ynbTaTiB KOHTUHeHLi. [poTe il epeKkTUBHICTb
MijJ, 4ac eKCTpanepuToHEOCKoNYHOI paauKanbHoi npocTatekTomii (ERP), 0c0611BO B NALEHTIB i3 HAANMLIKOBOO Barok, A0Ci HefOCTaTHbO
BM3HAYeHa.

MeTa — OLiHUTK BNIMB MOAMGIKOBAHOI TEXHIKM 3a/HbOI MiATPMMKM BE3UKOYpeTpanbHOro aHactomosy (PS-VUA) Ha UC nicns ERP 3i
cTpaTudikaLlieto 3a OKpy»KHicTio Tanii (WC).

Marepiann Ta meToau. MpocneKkTMBHe AOCNIAKEHHA oxonuao 106 XBOPUX i3 HEMeTacTaTUYHMM Pakom npocTaTh (PCa), sKMM NpoBoAMAY
ERP. MauieHTiB po3noAinnau Ha ABi rpynu 3aNeXHO Bif BUKOHaHHsA PS-VUA: PS-0 (6e3 3aaHboi niaTprmKu, n=53) Ta PS-1 (i3 3agHbot0
niaTpMmKoto, n=53). Miarpynosuii aHani3 nposeaeHo 3a WC: <102 cm (WC-0) Ta 2102 cm (WC-1). UC ouiHtoBanm npotarom 12 micauis nicas
onepawii.
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Pe3ynbratu. Y rpyni PS-1 nokasHukm UC Ha 1, 3 Ta 6 micauax nicas BTPy4YaHHA 6y CTaTUCTMYHO 3HaYYLLO BMWMMM wogao rpynu PS-0. Cepep,
nauieHTis i3 WC-1, PS-VUA 3abe3neyysana focToBipHO BMwi piBHi UC Ha 1, 3, 6 Ta 9 micayax. HaTomicTb y xBopwux i3 WC-0 BiporigHux

BiAMIHHOCTEN He cnocTepirany.

BucHoBKM. PS-VUA npuckoptoe paHHe BigHosneHHs UC nicnsa ERP, ocobamBo B naujiexTis i3 WC-1.
[JocnipsKeHHA BUKOHAHO BiAnoBiAHO A0 NpuHUMNIB MenbCiHCbKOT AeKknapau,ii. Ha npoBeAeHH: A0CAIAXKEHHA OTPMMaHO iHGOPMOBaHY 3roay

MaLlieHTIB.
ABTOpPY 33ABAKOTb MPO BiACYTHICTb KOHDAIKTY iHTEpPECIB.

Kntoyoei cnosa: pasykanbHa NpoCTaTEKTOMIA, 3a4HA NiATPUMKA BE3UKOYPETPaNbHOTO aHaCTOMO3Y, OKPYKHICTb Tanii, pak npoctaTu.

Introduction

Early recovery of urinary continence (UC) remains
one of the most important functional goals following
radical prostatectomy, as postoperative incontinence
substantially impairs quality of life. Despite continuous
refinements in surgical technique and increasing em-
phasis on anatomical preservation, delayed continence
recovery remains a frequent and clinically relevant
problem [3]. Anatomical and reconstructive strategies
aimed at optimizing vesicourethral anastomosis (VUA)
stability and sphincteric support have been shown to
influence early functional recovery after radical pro-
statectomy [3,6,8,10,14,22]. However, the clinical be-
nefit of these reconstructive maneuvers remains het-
erogeneous across patient populations. Our previous
experience demonstrated that the posterior support
technique of the VUA (PS-VUA) primarily accelerates
early UC recovery without affecting long-term conti-
nence rates [12]. Notably, patients in that cohort had
relatively higher body mass index (BMI) and prostate
volume (PV), suggesting that patient-specific anato-
mical or biomechanical factors may modulate the ef-
fectiveness of posterior support. Obesity is a well-re-
cognized risk factor for inferior functional outcomes
following prostate cancer surgery. Increased BMI has
been associated with prolonged operative time (OT),
higher complication rates, and delayed UC recovery
[2,5,18]. However, BMI alone is an imprecise surrogate
for surgical complexity and functional risk. Emerging
evidence suggests that abdominal adiposity, rather than
total body weight, may be a more relevant determinant
of pelvic floor mechanics, bladder outlet function, and
postoperative urinary incontinence [7,9,21]. Waist cir-
cumference (WC) has therefore gained increasing at-
tention as a clinically accessible marker of abdominal
obesity and pelvic biomechanical stress. Against this
background, we hypothesized that the functional be-
nefit of PS-VUA may be particularly pronounced in
patients with abdominal adiposity, in whom increased
intra-abdominal pressure and pelvic floor strain may
adversely affect early continence recovery. The present
prospective study was designed to evaluate the impact
of PS-VUA on UC after extraperitoneoscopic radical

prostatectomy (ERP), with predefined subgroup ana-
lyses according to WC.

Aim - to evaluate the impact of a PS-VUA on UC re-
covery after ERP, with stratification according to WC.

Material and methods of the study

This prospective study included 106 patients with
non-metastatic prostate cancer (PCa) who underwent
ERP between 2022 and 2024 at the University Clinic of
Danylo Halytskyi Lviv National Medical University.
Magnetic resonance imaging (MRI) with assessment ac-
cording to the Prostate Imaging Reporting and Data
System (PI-RADS) score was used for precise surgical
planning and a personalized preservation approach, as
described previously [13,14]. Preservation of the poste-
rior wall of the bladder-neck outlet (PW-BNO-P), arcus
tendineus (AT-P), endopelvic fascia (EF-P), pubopro-
static ligaments (PPL-P), distal portion of the dorsal
vascular complex (DP-DVC-P), and maximal functional
urethral length (MFUL-P) was performed in all cases. In
addition, VUA with single-layer anatomical reconstruc-
tion and preservation of the anterior smooth muscle
urethral sphincter was consistently applied [11].

PS-VUA were done in 53 patients (PS-1), and the re-
sults were compared with the group where modifications
were not performed (PS-0).

Exclusion criteria consisted of metastatic PCa, finas-
teride use, and neoadjuvant or adjuvant androgen depri-
vation therapy. UC outcomes were evaluated at 1, 3, 6, 9,
and 12 months after the surgery.

The surgical technique of the procedure was previ-
ously described [12]. Additionally, subgroup analyses
were performed according to WC, dichotomized as
>102 cm (WC-1) and <102 cm (WC-0). WC was esti-
mated using a measuring tape.

UC was considered present if the patient had a voided
volume >250 ml and no leakage during a cough stress
test, which was confirmed by objective examination re-
sults using ultrasound. UC, according to these criteria
was preserved in all cases before surgery.

Statistical analysis was performed using MedCalc free
statistical calculators and STATISTICA version 10 (64-
bit). Numerical data are presented as median (Me), lower
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Table 1
Baseline clinical and perioperative characteristics of the study groups, Me (Q1; Q3)
Parametr All (n=106) PS-0 (n=53) PS-1 (n=53)
Age, years 66 (61;72) 67 (64;71) 66 (61;72)
BMI, kg/m? 29.81(25.8; 34.45) 29.65 (25.6; 35.4) 29.82 (26.07; 35.5)
PSA, ng/ml 10.65 (7.4; 17.89) 9.86 (7.74; 17.2) 11.14 (7.14; 18)
PV, ml 48.0(36.4; 62.2) 48.2 (35.8; 62.2) 47.8 (36.7; 62)
PI-RADS 4 (4;5) 4 (4;5) 4 (4; 4)
T-stage 2a(2a; 3b) 2a(2a; 2c) 2a(2a; 3b)
pT-stage 2c (2a; 3b) 2c(2b; 3b) 2c (2c; 3a)
ISUP 2(1;2) 2(1;2) 2(1;3)
pISUP 2(2;4) 2(2;4) 2(2;4)
OT, min 141 (129; 155) 140 (130; 152) 142 (128; 156)
VUAT, min 19.9 (18.4; 22.3) 19.8 (18.4; 22.3) 21.0(19.2; 23.1)
EBL, ml 330 (265; 415) 330 (265; 405) 330 (250; 420)
HS, days 8(7;9) 8(7;9) 8(7;9)
UC-R, day 7(7;8) 7(7,8) 7(7;8)

Notes: PS-1— posterior support applied, PS-0 — no posterior support, WC-1 — waist circumference 2102 cm, WC-0 — waist circumference
<102 cm, PSA — prostate-specific antigen, PV — prostate volume, PI-RADS — Prostate Imaging Reporting and Data System score, T-stage —
clinical stage, pT-stage — pathological stage, ISUP — International Society of Urological Pathology, OT — operative time, VUAT — vesicou-

rethral anastomosis time, EBL — estimated blood loss, HS — length of hospital stay, UC-R — catheter removal time.

Table 2

Baseline clinical and perioperative characteristics of the study subgroups, Me (Q1; Q3)

Parametr WC-1, PS-0 (n=34) WC-0, PS-1 (n=36) WC-1, PS-0 (n=19) WC-0, PS-1 (n=17)
Age, years 66.5 (64; 71) 66.5 (61; 73.5) 67.0 (67; 75) 61.0 (59; 67)
BMI, kg/m? 31.3(29.7;35.7) 33.1(29.8;37.7) 24.9 (23.2; 26.7) 25.1(24.5; 25.8)
PSA, ng/ml 11.6(8.2;17.6) 11.9(8.4; 18.4) 8.3(7.1;16.5) 10.7 (7.1; 18)
PV, ml 51.4(38.4;62.7) 48.2(38.3;61.3) 42.7 (32.5; 58.9) 47.8 (30.8; 68.9)
PI-RADS 4 (4;5) 4 (4;4) 4(4,5) 4(4,5)

T-stage 2a (2a; 2c) 2a (2a; 2c) 2c (2a; 3a) 2c (2a; 3b)
pT-stage 2c (2a; 3b) 2c(2c; 3b) 2c (2b; 3a) 3b (2c; 3a)

ISUP 2(1;2) 2(1;3.5) 1(1;2) 2(1;2)

pISUP 3(2;4) 3(2;4) 2(2;3) 2(2;3)

OT, min 138.0(129; 152) 143.5 (126; 158) 144.0 (136; 152) 141.0 (129; 155)
VUAT, min 19.8(17.9; 21.8) 21.0(18.7; 22.6) 20.5 (18.4; 23.4) 21.5(19.9; 23.1)
EBL, ml 325 (240; 395) 330(247.5; 420) 370 (300; 440) 345 (265; 410)
HS, days 8(7;9) 8(7;9) 8(7;9) 8(7;8)

UC-R, day 7.5(7, 8) 7.5(7,8) 7.0(7,9) 7.0(7,8)

Notes: WC-0 — waist circumference <102 cm; WC-1 — waist circumference 2102 cm; PS-1 — posterior support applied, PS-0 — no posterior
support, WC-1 — waist circumference 2102 cm, WC-0 — waist circumference <102 cm, PSA — prostate-specific antigen, PV — prostate vol-
ume, PI-RADS — Prostate Imaging Reporting and Data System score, T-stage — clinical stage, pT-stage — pathological stage, ISUP — Interna-
tional Society of Urological Pathology, OT — operative time, VUAT — vesicourethral anastomosis time, EBL — estimated blood loss, HS —

length of hospital stay, UC-R — catheter removal time.

quartile (LQ), and upper quartile (UQ). The Mann-Whit-
ney U test was used to compare quantitative variables bet-
ween independent groups. Statistical significance was set
at p<0.05.

The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. The study protocol
was approved by the Local Ethics Committee, and writ-
ten informed consent was obtained from all participants.

The informed consent of the patient was obtained for
conducting the studies.

Results of the study and discussion

A total of 106 patients with localized or locally ad-
vanced PCa were included in the analysis.

Patients were evenly distributed between the groups
with PS-VUA not performed (PS-0, n=53) and per-
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Table 3

Preservation characteristics of the study groups, % (n)
Parametr All (n=106) PS-0 (n=53) PS-1 (n=53)
BN-P 48 (51) 51(27) 45 (24)
NS-none 9(10) 7 (4) 11 (6)
NS-partial-none 25 (26) 23(12) 27 (14)
NS-partial 20(21) 19 (10) 21(11)
NS-partial-full 31(33) 34 (18) 28 (15)
NS-full 15 (16) 17 (9) 13(7)

Notes: BN-P —bladder neck preservation, NS — nerve sparing, PS-1 — posterior support applied, PS-0 — no posterior support,

Table 4

Preservation volume data of the study subgroups, % (n)

Parametr WC-1, PS-0 (n=34) WC-0, PS-1 (n=36) WC-1, PS-0 (n=19) WC-0, PS-1 (n=17)
BN-P 47 (16) 44 (16) 58 (11) 47 (8)

NS-none 6(2) 8(3) 11(2) 18 (3)
NS-partial-none 23 (8) 28 (10) 21 (4) 23 (4)

NS-partial 21(7) 25 (9) 16 (3) 12(2)
NS-partial-full 38(13) 22 (8) 26 (5) 41 (7)

NS-full 12 (4) 17 (6) 26 (5) 6 (1)

Notes: BN-P — bladder neck preservation, NS — nerve sparing, PS-1 — posterior support applied, PS-0 — no posterior support, WC-0 — waist

circumference <102 cm; WC-1 — waist circumference 2102 cm.

Table 5

Post-intervention urinary continance outcomes in study group and subgroup

—— Month after surgery, % (n)

1 3 6 9 12

All (n=106): 49 (52) 61 (65) 72 (76) 84 (89) 93 (99)
PS-0 (n=53) 37(20) 51(27) 62 (33) 77 (41) 92 (49)
PS-1 (n=53) 60 (32) 72(38) 81 (43) 91 (48) 94 (50)
p (PS-0vs PS-1) 0,021 0,029 0,032 0,066 0,703
PS-0 (n=34) WC-1 32(11) 47 (16) 59 (20) 74 (25) 91(31)
PS-1 (n=36) WC-1 58(21) 72 (26) 80(29) 92 (33) 94 (34)
p (PS-0vs PS-1) 0,031 0,034 0,049 0,047 0,608
PS-0 (n=19) WC-0 47 (9) 58 (11) 68 (13) 84 (16) 95 (18)
PS-1 (n=17) WC-0 65 (11) 71(12) 82(14) 88 (15) 94 (16)
p (PS-0 vs PS-1) 0.311 0.446 0.353 0.751 0.968

Notes: PS-1— posterior support applied, PS-0 — no posterior support, WC-0 — waist circumference <102 cm; WC-1 — waist circumfe-

rence 2102 cm.

formed (PS-1, n=53). Baseline demographic, clinical,
radiologic, and perioperative characteristics are sum-
marized in Table 1.

The specified parameters in the group and subgroup
analyses did not differ significantly from each other ac-
cording to the results of the Mann-Whitney test
(U-test). The median age of the entire cohort was
66 years (61; 72), and the median prostate-specific anti-
gen (PSA) level was 10.65 ng/mL (7.4; 17.89). Median of
PV was 48 ml (36.4; 62.2). The predominant clinical
stage was cT2a, while pathological staging ranged from
pT2a to pT3b, with a median of pT2c. Biopsy ISUP

grade was 2 (1; 2), whereas pathological ISUP grades
were 2 (2; 4). Most patients were overweight, with a me-
dian BMI of 29.8 kg/m?* (25.8; 34.5). No statistically sig-
nificant differences were observed between PS-0 and
PS-1 groups regarding age, BMI, PSA level, PV, PI-
RADS score, clinical or pathological stage, ISUP grade,
OT, VUA time (VUAT), estimated blood loss (EBL),
length of hospital stay (HS), or catheter removal time
(UC-R), all p>0.05. A predefined subgroup analysis
comparing WC-1 and WC-0 was performed. Clinical
and perioperative characteristics of the subgroups are
presented in Table 2.
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Fig. 1. Groups comparison of postoperative urinary continence outcomes

No statistically significant differences within sub-
groups regarding age, BMI, PSA level, PV, PI-RADS
score, clinical or pathological stage, ISUP grade, OT,
VUAT, EBL, HS, or UC-R, all p>0.05. Bladder-neck
preservation (BN-P) was performed in 48% of patients
overall. The distribution of nerve-sparing (NS) tech-
niques was as follows: NS-none in 9%, NS-partial-none
in 25%, NS-partial in 20%, NS-partial-full in 31%, and
NS-full in 15% of patients. No significant differences
were observed between PS-0 and PS-1 groups regarding
BN-P or the extent of nerve-sparing (Table 3).

Similarly, within the subgroups, no statistically signi-
ficant differences were observed in the frequency or dis-
tribution of BN-P and NS techniques (Table 4).

All perioperative complications were limited to Cla-
vien-Dindo grades I-II. No cases of VUA stricture were
observed during the 12-month follow-up period. UC
improved progressively over the follow-up period in all
groups. Overall continence rates increased from 49% at
1 month to 93% at 12 months postoperatively (Table 5,
Figure 1).

PS-1 group demonstrated significantly faster conti-
nence recovery. Continence rates at 1, 3, and 6 months
were significantly higher in PS-1 compared with
PS-0 (p=0.021, p=0.029, and p=0.032, respectively). Dif-
ferences diminished by 9 months and were no longer
significant at 12 months (p=0.703). WC-1, PS-1 sub-
group demonstrated significantly faster continence re-
covery during the first 9 postoperative months than
WC-1, PS-0 subgroup (Table 5, Figure 2).

Continence rates were significantly higher in
WC-1 PS-1 at 1 month (p=0.031), 3 months (p=0.034),
6 months (p=0.049), and 9 months (p=0.047). No diffe-
rence was observed at 12 months (p=0.608). In contrast,
among WC-0 patients, continence recovery was nume-
rically higher during the first 9 months but did not differ
significantly between the PS-0 and PS-1 groups at any
time point, suggesting that the benefit of PS-VUA may
be more pronounced in patients with abdominal adipo-
sity.

Early UC remains one of the key functional goals after
radical prostatectomy. Despite substantial advances in
surgical technique, delayed continence recovery conti-
nues to negatively affect postoperative quality of life [3].
Our previous work demonstrated that PS-VUA prima-
rily influences the speed of functional recovery rather
than ultimate long-term continence outcomes [12]. No-
tably, patients in that earlier series had a higher BMI and
prostate PV than average. Consequently, the present
study aimed to further evaluate the efficiency of PS-VUA
in patients with elevated BMI, with particular emphasis
on those with abdominal adiposity. The current study
demonstrates that PS-VUA significantly accelerates early
UC recovery, especially in patients with WC-1. High
BMI is a well-recognized risk factor for adverse peri-
operative and functional outcomes in prostate cancer
surgery [8,15]. Obesity complicates surgical perfor-
mance itself; increased BMI and visceral or periprostatic
fat have been shown to independently predict prolonged
operative time and higher complication rates [2,5].
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Fig. 2. Subgroup comparison of postoperative urinary continence outcomes

However, BMI alone may not be the most precise indi-
cator of surgical difficulty or postoperative functional
risk. Our findings underscore the clinical relevance of
WC as a marker of abdominal adiposity. This observa-
tion is consistent with emerging evidence suggesting
that fat distribution parameters such as abdominal sub-
cutaneous fat thickness or relative fat mass are superior
predictors of lower urinary tract dysfunction and stress
urinary incontinence compared with BMI alone [9,21].
Moreover, Ku et al. demonstrated that body shape in-
dex - but not BMI - was associated with worse outcomes
in the US NHANES cohort (National Health and Nutri-
tion Examination Survey) [7]. Furthermore, abdominal
obesity defined by WC>102 cm has been associated with
higher-grade prostate cancer and inferior functional re-
covery following surgery [1,17]. A key finding of our
predefined subgroup analysis is that the continence be-
nefit of PS-VUA was predominantly driven by patients
with abdominal adiposity (WC-1). In this subgroup,
PS-1 resulted in significantly faster continence recovery
for up to 9 months postoperatively. In the WC-0 sub-
group, recovery speed did not differ significantly bet-
ween PS-0 and PS-1 groups, despite numerically higher
rates in the PS-1 group. Importantly, PS-0 and
PS-1 groups did not differ significantly in terms of blad-
der neck preservation or nerve-sparing extent, and this
finding was consistent in the WC-0 versus WC-1 sub-
group analysis. Moreover, the application of PS-VUA did
not significantly increase OT or VUAT, even in obese

patients. These findings are clinically relevant, as high
BMI has been associated with more severe and pro-
longed urinary incontinence after robot-assisted radical
prostatectomy [18], and obesity has consistently been
linked to worse long-term continence outcomes in me-
ta-analyses [19,20], as well as adverse oncological out-
comes [16]. Recent anatomical studies emphasize the
pivotal role of the external urethral sphincter (EUS) and
its supporting structures in continence preservation fol-
lowing radical prostatectomy [3,10]. Our data reinforce
the emerging consensus that BMI is a relatively impre-
cise surrogate for functional risk compared with markers
reflecting fat distribution. Increased abdominal and sub-
cutaneous fat thickness has been associated with re-
duced bladder voiding efficiency and higher urinary
leakage rates [9,21]. Abdominal obesity increases in-
tra-abdominal pressure and pelvic floor strain, thereby
amplifying downward traction on the VUA; in such
cases, clinical outcomes tend to be less favourable [9]. In
this unfavorable biomechanical environment, PS-VUA
appears to act as a selective reconstructive adjunct that
counterbalances these forces and facilitates earlier func-
tional recovery. Several limitations of this study should
be acknowledged. First, the single-surgeon design and
relatively limited sample size may restrict generalizabi-
lity. Second, UC was not assessed using standardized
outcome measures, although objective parameters were
applied. Third, a longer follow-up is required to assess
late functional outcomes and potential deterioration.
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