


postoperative period.6 Moreover, immediate SUI can influence the sub-

sequent course of treatment, as the severity of incontinence at the initi-

ation of adjuvant radiotherapy (ART) might play a pivotal role in long-

term continence recovery.7,8 While the consequences of the delay

between RARP and ART remain a subject of debate, clinicians face a

dilemma of potentially postponing ART to improve continence out-

comes, which could, in turn, compromise the effectiveness of radiother-

apy.9,10 Previous research has produced conflicting results concerning

the precise factors that predict the onset of SUI following RARP.

A comprehensive meta-analysis by Ficarra and colleagues in 2012

identified several predictors of post-RARP urinary incontinence, includ-

ing increasing patient age, body mass index (BMI), lower urinary tract

symptoms, and prostate volume (PV).11 Additionally, a meta-analysis

conducted by Reeves and colleagues highlighted the impact of nerve-

sparing techniques on urinary continence outcomes.12 They found that

avoiding damage to the nerves around the prostate significantly

improves urinary continence within the first 6 months after surgery.

Multiple studies have demonstrated the beneficial effect of the

Retzius-sparing surgical approach, introduced by Galfano and col-

leagues in 2010, on postoperative continence.13–17 In contrast to the

conventional method, this technique avoids opening the Retzius

space, thereby preserving critical structures essential for urinary con-

trol and sexual function recovery. However, long-term continence

follow-up data after RARP remain scarce.

This study sought to identify and evaluate the prognostic factors

associated with both immediate and long-term SUI following RARP on

a cohort of a total of 1061 patients, aiming to provide a more compre-

hensive understanding of important perioperative factors for achiev-

ing continence.

2 | PATIENTS AND METHODS

2.1 | Patient selection

This study analysed prospectively collected data at the Department of

Urology, Heidelberg University Hospital. The study included all

patients who underwent RARP between 2016 and 2021 and agreed

to follow-up documentation. The total cohort consisted of 1061

patients. Continence status was available for 797 patients at the

1-year follow-up and for 621 patients at the 3-year follow-up.

The study received approval from the ethical committee of the Uni-

versity of Heidelberg (S-403/2012 and S-287/2022).

2.2 | Continence assessment

Immediate SUI was defined as the continence status directly after the

removal of the transurethral catheter following RARP. Evaluation was

based on a micturition/pad-use diary and an interview at discharge.

Continence/SUI was assessed postoperatively on the ward by ward

physicians as part of routine postoperative care documentation.

Patients were classified as continent, if they required no safety pad.

The severity of SUI was graded according to standardized criteria and

assessed by the responsible medical professional.18 SUI severity was

graded using the commonly reported symptom-based Stamey

classification (after Ingelman-Sundberg), as described in the literature

(Grade I/II/III)19: Grade I (mild): leakage with coughing or other vigorous

increases in intra-abdominal pressure (e.g., sneezing, laughing). Grade II

(moderate): leakage with less intense activity or change in position

(e.g., walking, standing up, sitting up). Grade III (severe): leakage without

relation to physical activity or position, that is, continuous or near-

continuous leakage. After hospital discharge, an institutional question-

naire was regularly sent by mail to monitor the progress of continence

recovery. Patients underwent follow-up care in outpatient settings, and

follow-up data were available if they responded to the questionnaires

sent by Heidelberg University Hospital. Incontinence was recorded

without occlusive aids, that is, based on urine loss without the use of

penile clamps or other occlusive devices.

2.3 | Evaluated parameters

For each patient, we collected the following preoperative parameters:

Age, BMI, PSA level, clinical stage, prostate volume and Gleason score

in the prostate tissue biopsy. Furthermore, the following periopera-

tive/postoperative information was recorded: immediate SUI grade,

surgical approach (standard, Retzius-sparing), number of harvested

lymph nodes, nerve-sparing (none, unilateral or bilateral), bladder neck

preserving, Gleason score in the prostatectomy tissue, intraoperative

watertightness of anastomosis, pathological tumour stage, duration of

catheterization, postoperative surgical complications, length of the

hospital stay and ART (Table 1).

2.4 | Surgical technique

The prostatectomies were conducted by nine different surgeons.

Patients underwent either a standard RARP or a Retzius-sparing RARP

procedure, employing a conventional four-arm da Vinci surgical robot.

Our approach to the Retzius-sparing RARP closely adhered to the

technique initially outlined by Galfano et al.10.

Lymphadenectomy was performed in 842 out of 1061 patients.

Nerve-sparing was performed whenever oncological control permit-

ted. Anastomosis was done as running suture20 and was tested for

watertightness by intraoperative methylene blue test.12 A transure-

thral Foley catheter was placed during surgery. The duration of trans-

urethral catheterization was left to the discretion of the surgeon.

Routine radiological assessment of the anastomosis was performed by

cystography before removal of the catheter.

2.5 | Statistical analysis

To identify prognostic factors for postoperative incontinence, we per-

formed separate multivariable ordinal logistic regression analyses
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T A B L E 1 Perioperative characteristics of the patient cohort.

Variable Early continence (n = 1061) 1-year continence (n = 797) 3-year continence (n = 621)

Preoperative

Age (years) 65.4 [60.3–70.3] 65.3 [60.3–70.1] 65.5 [60.3–70.1]

Prostate volume (mL) 39 [30–50] 38[30–50] 38 [30–50]

BMI (kg/m2) 27 [25–29] 27 [25–29] 27 [25–29]

PSA (ng/mL) 7.31 [5.3–11.1] 7.26 [5.4–11.2] 7.27 [5.3–11.4]

Gleason score biopsy

6 196 (18.5%) 149 (18.8%) 114 (18.4%)

7 648 (61.1%) 478 (60.3%) 376 (60.7%)

8 116 (11.0%) 83 (10.5%) 63 (10.2%)

9 92 (8.7%) 75 (9.5%) 62 (10.0%)

10 9 (0.9%) 8 (1.0%) 4 (0.7%)

Clinical T-stage

T1a 3 (0.3%) 3 (0.4%) 3 (0.5%)

T1c 626 (59.0%) 476 (59.7%) 363 (58.4%)

T2 370 (34.9%) 275 (34.5%) 219 (35.3%)

T3 61 (5.8%) 42 (5.3%) 35 (5.6%)

T4 1 (0.1%) 1 (0.1%) 1 (0.2%)

Risk group (EAU)

Low 145 (13.7%) 111 (13.9%) 87 (14.0%)

Intermediate 756 (71.3%) 566 (71.0%) 440 (70.9%)

High 160 (15.1%) 120 (15.1%) 94 (15.1%)

Intraoperative

Surgical approach

Retzius-Sparing surgery 672 (63.3%) 467 (58.6%) 340 (54.8%)

Standard surgery 389 (36.7%) 330 (41.4%) 281 (45.3%)

Nerve-sparing

None 328 (30.9%) 238 (29.9%) 187 (30.1%)

Unilateral 160 (15.1%) 115 (14.4%) 89 (14.3%)

Bilateral 573 (54.0%) 444 (55.7%) 345 (55.7%)

Removed lymph nodes (count) 14 [8–20] 14 [8–20] 14 [8–20]

Bladder neck preservation 827 (78.0%) 623 (78.2%) 482 (77.7%)

Watertight anastomosis 977 (92.1%) 741 (93.0%) 583 (93.9%)

Postoperative

Length of hospital stay (days) 4 [4–5] 4 [4–5] 4 [4–5]

Transurethral catheter duration (days) 11 [2–15] 12 [2–15] 13 [3–15]

Gleason score prostatectomy

6 40 (3.8%) 27 (3.4%) 18 (2.9%)

7 898 (84.6%) 663 (83.7%) 523 (84.8%)

8 21 (2.0%) 15 (1.9%) 11 (1.8%)

9 100 (9.4%) 85 (10.7%) 63 (10.2%)

10 2 (0.2%) 2 (0.3%) 2 (0.3%)

Pathological T stage

pT0 5 (0.5%) 3 (0.4%) 3 (0.5%)

pT2a 39 (3.7%) 26 (3.3%) 21 (3.4%)

pT2b 7 (0.7%) 5 (0.6%) 4 (0.7%)

pT2c 594 (56.0%) 438 (55.0%) 329 (53.0%)

(Continues)
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using the SUI grades (I–III) as the outcome variable. The models

included age, prostate volume, BMI, risk group (according to EAU),

number of removed lymph nodes, length of hospital stay, transure-

thral catheter duration, surgical approach, pathological T stage

(grouped as low [≤pT2] and high [>pT2] to improve model robustness),

nerve sparing, bladder neck preservation and watertightness of the

anastomosis (Table 2 for immediate continence, Table 3 for 1-year

continence and Table 4 for 3-year continence). Radiation therapy was

added in long-term models due to its potential impact on continence

recovery.

To address potential multicollinearity, we calculated the variance

inflation factor (VIF) for each variable and applied a threshold of 3. No

variables exceeded this threshold, so all were retained in the final

models.

Due to the ordinal nature of the SUI grade (I–III), we selected an

ordinal logistic regression model for our analyses. Specifically, we

chose the proportional odds model, which assumes that the effect of

each predictor is constant across all categories of the outcome vari-

able. We verified this assumption using the Brant test.

For clarity, intercept estimates from the ordinal regression models

were omitted from the results tables, focusing instead on clinically

interpretable odds ratios and confidence intervals for each predictor

variable. The model produces odds ratios that indicate the likelihood

of being in a higher incontinence grade for each unit increase in a pre-

dictor variable, with values greater than 1.0 indicating increased odds

of worse incontinence.

In all analyses conducted, a p-value of <0.05 was considered sta-

tistically significant. p values larger than 0.01 were reported to two

decimal places, those between 0.01 and 0.001 to three decimal places

and values smaller than 0.001 were reported as <0.001. The statistical

analysis was performed using Python, with the SciPy library (version

1.11.1) and the statsmodels library (version 0.14.0).

T A B L E 1 (Continued)

Variable Early continence (n = 1061) 1-year continence (n = 797) 3-year continence (n = 621)

pT3a 258 (25.3%) 215 (27.0%) 182 (29.3%)

pT3b 148 (14.0%) 110 (13.8%) 82 (13.2%)

SUI

Continent 369 (34.8%) 512 (64.2%) 491 (79.1%)

Grade I 444 (41.9%) 237 (29.7%) 100 (16.1%)

Grade II 188 (17.7%) 37 (4.6%) 24 (3.9%)

Grade III 60 (5.7%) 11 (1.4%) 6 (1.0%)

Note: Statistics are reported as median [IQR] for numerical variables and total count (percentage) for categorical variables.

T A B L E 2 Results of the ordinal logistic multivariable regression for immediate incontinence grade at the time of catheter removal (1061

patients).

Variable p-value OR CI

Age (years) <0.001 1.03 1.01–1.05

Prostate volume (mL) 1.00 1.00 0.99–1.01

BMI (kg/m2) 0.67 0.99 0.96–1.03

Removed lymph nodes (count) 0.33 0.99 0.98–1.01

Length of hospital stay (days) 0.08 1.04 1.00–1.10

Transurethral catheter duration (days) <0.001 1.06 1.05–1.08

Pathological T stage (low vs. high) 0.57 0.93 0.73–1.19

Surgical approach (standard vs. Retzius) <0.001 2.17 1.69–2.78

Nerve sparing (unilateral vs. bilateral) 0.51 1.12 0.80–1.58

Nerve sparing (none vs. bilateral) 0.001 1.74 1.24–2.43

Bladder neck preservation (yes vs. no) 0.77 1.04 0.79–1.39

Watertight anastomosis (yes vs. no) 0.37 0.81 0.51–1.28

Risk group (EAU intermediate vs. low) 0.425 1.15 0.81–1.64

Risk group (EAU high vs. low) 0.125 1.49 0.90–2.47

Note: Odds ratios (OR) represent the odds of having a higher grade of incontinence for each unit increase in continuous variables or compared to the

reference category for categorical variables. Pathological T stage was stratified into low (≤pT2c) and high (>pT2c) categories. Statistically significant effects

(p < 0.05) are highlighted in bold.
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3 | RESULTS

3.1 | Study cohort

Our analysis included a total of 1061 patients who were diagnosed

with PC and underwent RARP between 2016 and 2021. Based on the

guidelines of the European Association of Urology, 145 patients

(13.7%) were classified as low-risk, 756 patients (71.3%) as

intermediate-risk and 160 patients (15.1%) as high-risk.21 The median

age at the time of surgery was 65.4 years (IQR: 60.3–70.3). The

median length of hospital stay was 4 days (IQR: 4–5). The median

prostate volume was 39 mL (IQR: 30–50). The surgeries were carried

out by nine different surgeons; however, two of them performed the

large majority (82.2%).

T A B L E 3 Results of the ordinal logistic multivariable regression for incontinence grade at 1-year follow-up (794 patients).

Variable p-value OR CI

Age (years) 0.47 1.01 0.99–1.03

Prostate volume (mL) 0.66 1.00 0.10–1.01

BMI (kg/m2) 0.95 1.00 0.96–1.04

Removed lymph nodes (count) 0.82 1.00 0.98–1.02

Length of hospital stay (days) 0.97 1.00 0.96–1.05

Transurethral catheter duration (days) 0.02 1.02 1.00–1.04

Adjuvant radiotherapy (yes vs. no) 0.26 1.23 0.86–1.78

Pathological T stage (low vs. high) 0.76 1.05 0.76–1.47

Surgical approach (standard vs. Retzius) 0.98 1.00 0.73–1.36

Nerve sparing (unilateral vs. bilateral) 0.45 1.19 0.76–1.87

Nerve sparing (none vs. bilateral) 0.02 1.68 1.11–2.54

Bladder neck preservation (yes vs. now) 0.81 1.05 0.73–1.50

Watertight anastomosis (yes vs. now) 0.76 1.09 0.62–1.90

Risk group (EAU intermediate vs. low) 0.81 1.06 0.67–1.67

Risk group (EAU high vs. low) 0.21 1.54 0.80–2.87

Note: Odds ratios (OR) represent the odds of having a higher grade of incontinence for each unit increase in continuous variables or compared to the

reference category for categorical variables. Pathological T stage was stratified into low (≤pT2c) and high (>pT2c) categories. Statistically significant effects

(p < 0.05) are highlighted in bold.

T A B L E 4 Results of the ordinal logistic multivariable regression for incontinence grade at 3-year follow-up (616 patients).

Variable p-value OR CI

Age (years) 0.87 1.00 0.97–1.03

Prostate volume (mL) 0.54 1.00 0.99–1.01

BMI (kg/m2) 0.28 0.97 0.92–1.03

Removed lymph nodes (count) 0.37 0.99 0.97–1.01

Length of hospital stay (days) 0.88 0.99 0.92–1.08

Transurethral catheter duration (days) 0.10 1.02 1.00–1.04

Adjuvant radiotherapy (yes vs. no) 0.28 1.29 0.82–2.04

Pathological T stage (low vs. high) 0.17 0.73 0.46–1.15

Surgical approach (standard vs. Retzius) 0.21 1.31 0.86–2.00

Nerve sparing (unilateral vs. bilateral) 0.69 0.88 0.46–1.68

Nerve sparing (none vs. bilateral) 0.02 1.91 1.09–3.34

Bladder neck preservation (yes vs. no) 0.23 1.33 0.84–2.10

Watertight anastomosis (yes vs. no) 0.35 1.43 0.67–3.06

Risk group (EAU intermediate vs. low) 0.83 1.08 0.57–2.04

Risk group (EAU high vs. low) 0.79 1.13 0.47–2.70

Note: Odds ratios (OR) represent the odds of having a higher grade of incontinence for each unit increase in continuous variables or compared to the

reference category for categorical variables. Pathological T stage was stratified into low (≤pT2c) and high (>pT2c) categories. Statistically significant effects

(p < 0.05) are highlighted in bold.

ROSTALSKI ET AL. 5 of 10

 2
6

8
8

4
5

2
6

, 2
0

2
6

, 4
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://b
ju

i-jo
u

rn
als.o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
0

0
2

/b
co

2
.7

0
2

0
7

 b
y

 D
ag

m
ar S

itek
 - D

eu
tsch

es K
reb

sfo
rsch

u
n

g
szen

tru
m

 (D
K

F
Z

) , W
iley

 O
n

lin
e L

ib
rary

 o
n

 [0
9

/0
6

/2
0

2
6

]. S
ee th

e T
erm

s an
d

 C
o

n
d

itio
n

s (h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/term

s-an
d

-co
n

d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v
ern

ed
 b

y
 th

e ap
p

licab
le C

reativ
e C

o
m

m
o

n
s L

icen
se



In our cohort, 672 of 1061 patients (63.3%) underwent the

Retzius-sparing approach, while 389 patients (36.7%) received

the standard RARP. Bilateral nerve-sparing was achieved in 573 cases

(54.0%), unilateral nerve-sparing in 160 cases (15.1%) and non-

nerve-sparing procedures in 328 cases (30.9%). Bladder-neck preser-

vation was accomplished in 872 cases (78.0%). The median duration

of transurethral catheterization was 11 days (IQR: 2–15). Immediate

postoperative continence was reported by 369 patients (34.8%), while

444 patients (41.9%) experienced grade I SUI, 188 patients (17.7%)

had grade II SUI and 60 patients (5.7%) had grade III SUI.

At 1-year follow-up, continence status was recorded for

797 patients. Five hundred twelve (64.2%) were continent, 237 (29.7%)

reported grade I SUI, 37 (4.6%) reported grade II SUI and 11 (1.4%)

reported grade III SUI. At 3-year follow-up, data were available for

621 patients. Of these, 491 (79.1%) were continent, 100 (16.1%)

reported grade I SUI, 24 (3.9%) reported grade II SUI and 6 (1.0%)

reported grade III SUI (Table 1).

3.2 | Immediate continence

To identify prognostic factors for continence following RARP, we con-

ducted a multivariable ordinal logistic regression analysis, using clini-

cally relevant parameters with the SUI severity as the outcome

variable. The results showed significant associations between inconti-

nence grade and patient age (OR = 1.03, p < 0.001), duration of post-

operative transurethral catheterization (OR = 1.06, p < 0.001),

absence of nerve-sparing (OR = 1.74, p = 0.001) and the standard

surgical approach (OR = 2.17, p < 0.001) (Table 2).

Age was positively associated with SUI severity, indicating that

older patients were more likely to experience higher grades of inconti-

nence (Figure 1). Similarly, longer transurethral catheter duration was

one of the strongest predictors of SUI severity. The Retzius-sparing

technique significantly improved continence outcomes, likely by pre-

serving critical anatomical structures. Nerve preservation appeared

protective, as absence of nerve-sparing was associated with higher

SUI severity compared to bilateral nerve-sparing. Notably, unilateral

nerve-sparing showed no significant difference from bilateral nerve-

sparing, suggesting that preserving nerves on at least one side may be

beneficial for early continence.

3.3 | Long-term continence

To assess the predictors of long-term continence after RARP, we ana-

lysed both 1- and 3-year follow-up data. The same variables used for

immediate continence were included, with the addition of ART, due to

its potential impact on continence recovery (Tables 3 and 4).

At 1-year follow-up, long transurethral catheterization duration

(OR = 1.02, p = 0.02) and the absence of nerve-sparing procedures

(OR = 1.68, p = 0.02) were significant predictors of incontinence.

Patients with prolonged catheterization were more likely to experi-

ence SUI, while those undergoing nerve-sparing showed better

continence outcomes. One hundred ninety-four patients (24.3%)

received postoperative radiation therapy within the first year, which

was not significantly associated with continence outcomes (p = 0.26).

At 3-year follow-up, the impact of nerve-sparing surgery

remained significant (OR = 1.91, p = 0.02). The duration of transure-

thral catheterization approached but did not reach statistical signifi-

cance (p = 0.1). Among patients with available follow-up data,

186 (30.0%) received ART, which was not significantly associated with

continence outcomes (p = 0.28).

4 | DISCUSSION

This study investigated the influence of perioperative factors on uri-

nary continence following RARP, revealing several insights: (1) younger

patient age and the Retzius-sparing approach were associated with

improved early continence recovery, though without long-term bene-

fits; (2) shorter catheterization duration predicted better continence

outcomes both immediately and at 1 year; and (3) nerve-sparing was

critical for both immediate and sustained continence, remaining the

only significant predictor at 3 years.

In our analysis, patient age was a significant predictor of immedi-

ate incontinence, with older patients exhibiting worse outcomes.

Numerous studies have described similar findings, demonstrating that

younger age was associated with a quicker return to continence

immediately after surgery.22–25 Several studies also supported the

notion that age did not correlate with overall long-term continence

outcomes.25,26 This suggests that while younger age is beneficial for

early recovery, it is also possible that continence can be restored

despite advanced age, for example, through pelvic floor training.

Similarly, the Retzius-sparing approach was significantly associ-

ated with improved immediate continence rates, consistent with pre-

vious studies by Dalela et al. and Kadhim et al., which demonstrated

early continence benefits following this surgical technique.27,28 Nota-

bly, our findings also align with the meta-analysis by Rosenberg et al.,

which observed a beneficial effect of the Retzius-sparing approach on

immediate continence following transurethral catheter removal but

found no significant advantage for long-term continence.15 Our study

adds to this body of evidence.

Interestingly, a long duration of postoperative transurethral cath-

eterization had a strong association with immediate postoperative

incontinence. Moreover, it demonstrated to be a robust predictor for

incontinence at the one-year timepoint. The catheter’s main objective

following RARP is to protect the anastomosis. Thus, any risks associ-

ated with too early removal of the catheter must be carefully consid-

ered, and the optimal time point of catheter removal remains a

subject of debate. Only a few studies focused on the correlation of

shorter catheter duration and postoperative continence. In our cohort,

the median timepoint of removal was 11 days after surgery with

372 (35.1%) patients having the catheter removed at day two. In line

with our results, a study by Hao and colleagues demonstrated that

early catheter removal, 7 days after surgery, was associated with bet-

ter continence.29 A study by Patel et al. showed that catheter removal
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at 3 or 4 days post-RARP did not negatively affect continence but

was associated with a higher incidence of acute urinary retention.30 In

our cohort, only 11 patients (1.0%) experienced acute urinary

retention, and a transurethral catheter was re-inserted without any

complications. These patients had a significantly shorter median cath-

eter duration (2 days) compared to patients without retention

F I GU R E 1 Continence outcomes stratified by

initially significant clinical and surgical factors.

Grouped bar charts show the distribution of

continence status immediately (A), at 12 months

(B) and at 36 months (C) after surgery according to

age category, surgical approach, nerve-sparing

status, and postoperative catheter duration.

Continence outcomes are presented as percentages

and categorized as continent, Grade I SUI, Grade II

SUI and Grade III SUI.
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(11 days) (p < 0.01). This supports the findings of Patel et al. and sug-

gests that early catheter removal might be beneficial for continence

but could potentially increase the risk of urinary retention.

Finally, nerve preservation emerged as a crucial predictor of both

immediate and long-term continence, if oncological safe. Our analysis

showed that complete absence of nerve-sparing was associated with

worse continence outcomes across all timepoints compared to bilat-

eral nerve-sparing. Interestingly, unilateral nerve-sparing provided

benefits comparable to those observed with bilateral preservation.

These findings align with data from Kim et al., who demonstrated that

bilateral nerve-sparing was a predictor for long-term continence.23

Similarly, Srivastava et al. provided evidence for a direct correlation

between the extent of nerve-sparing and postoperative continence.

Their multivariate analysis confirmed that better nerve-sparing grades

significantly predicted early continence recovery.31 This evidence

underscores the importance of nerve preservation during RARP to

optimize continence outcomes.

Our study design has several limitations. Our findings are based

on data from a single centre, which may not be representative of

other settings. Additionally, we were unable to obtain follow-up

data for all patients at both the 1- and 3-year time points. This

missing data represents an important limitation that should be con-

sidered when interpreting our results. A multicentre randomized

controlled trial targeting modifiable perioperative factors to

improve continence outcomes after RARP is needed to confirm our

findings.

Furthermore, postoperative anti-incontinence interventions

(e.g., artificial urinary sphincter [AUS] or male sling implantation) were

not systematically captured by our written institutional follow-up

questionnaire and could therefore not be fully accounted for in the

analysis. Such interventions improve continence and could lead to an

overestimation of spontaneous continence recovery in late follow-up.

However, large population-based datasets suggest that only a small

proportion of men undergo AUS/sling surgery after RP, with median

time to first intervention around approximately 3 years. For example,

a population-based cohort from Prostate Cancer database Sweden

reported that 782/26280 (3%) underwent post-RP incontinence sur-

gery, with a median time of 3 years after RP. Among men reporting

severe patient-reported incontinence, only about a quarter proceeded

to surgery.32 Similarly, a population-based cohort from Ontario

reported that 2.8% underwent AUS insertion and 1.1% underwent

sling placement, at a median of 2.9 years after RP.33

In addition, to assess the potential impact of incontinence surgery

in our cohort on the continence improvement within 3 years, we

performed a targeted verification focused on the 52 of 621 men who

reported continence improvement from year 1 to year 3. This

subgroup is the most susceptible to ‘apparent recovery’ driven by

incontinence surgery, as the median time to incontinence surgery is

typically around 3 years. We contacted all men still alive, successfully

reached 40 of 52 men, and only 1/40 (2.5%) men reported having

undergone an incontinence operation (AUS or sling). Incontinence

operations thus accounted for only a small portion of observed

improvement between year 1 and year 3. This finding is concordant

with international registry data showing that only a few percent of RP

patients undergo AUS/sling surgery overall.

However, we acknowledge that AUS/sling procedures were not sys-

tematically captured in the written questionnaire and that, while the lit-

erature suggests these interventions occur in only a minority of patients

and typically around several years after RP, unmeasured interventions

could still introduce a small bias in the continence estimates.

5 | CONCLUSIONS

Nerve-sparing surgical techniques are strongly associated with both

immediate and long-term continence after RARP, whereas younger

age, shorter transurethral catheterization, and the Retzius-sparing

approach primarily influence early recovery of continence. Early

catheter removal should be considered, where feasible, to optimize

immediate continence recovery, and patients undergoing non-

nerve-sparing procedures may benefit from intensified postoperative

continence support.
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