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Abstract: Objectives: The objective of this study was to analyze the pre-operative and intra-operative
variables that can condition urinary incontinence (UI) after radical prostatectomy (RP), as well as
continence rate recovery during a pelvic floor rehabilitation program. Materials and Methods: A total
of 72 cases with Ul after RP were prospectively examined. All cases were homogeneously treated
by the same surgeon, using the same RP technique. A combination of biofeedback (BF) and pelvic
floor electric stimulation (PFES) performed by the same clinician and using the same protocol was
used. Clinical, pathologic and surgical variables were analyzed in terms of 24 h pad test results
(pad weight and pad-free status). Results: Prostate volume (PV) strongly varied from 24 to 127 cc
(mean £ SD 46.39 + 18.65 cc), and the baseline pad weight varied from 10 to 1500 cc (mean £ SD
354.29 £ 404.15 cc). PV strongly and positively correlated with the baseline pad weight (r = 0.4215;
p = 0.0269) and inversely with the three-month pad weight (r = — 0.4763; p = 0.0213) and pad-free
status (r =— 0.3010; p = 0.0429). The risk of a residual pad weight >10 g after the rehabilitative
program significantly increased according to PV (p = 0.001) and the baseline pad weight (p = 0.002
and < 0.0001). In particular, PV > 40 cc and a baseline pad weight >400 g significantly (p = 0.010
and p < 0.0001, respectively) and independently predicted a 5.7 and a 35.4 times increase in the risk
of a residual pad weight at the three-month follow-up, respectively. Conclusion: This is the first
prospective trial whose primary objective is to verify the possible predictors, such as PV, that are able
to condition the response to a pelvic floor rehabilitation program for UI after RP.

Keywords: biofeedback; electric stimulation; pad test; pelvic floor muscle training; radical prostatec-
tomy; urinary incontinence

1. Introduction

Although there have been improvements in radical prostatectomy (RP) for prostate
cancer (PC), this surgical procedure remains significantly associated with the development
of urinary incontinence (UI). The rates of Ul after RP significantly vary from 5 to 40% in
different trials, depending on the characteristics of the populations and on the methods
used [1-3]. Ul is a relevant side effect after RP, and it can develop early after catheter
removal and influence the quality of life of men. Non-invasive therapies are often prescribed
first, and pelvic floor muscle exercises (PFMEs) can be used to improve the strength of the
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pelvic floor [1]. The European Association of Urology (EAU) guidelines [1] underline that
PFME may speed up the recovery of continence after surgery, and a specific biofeedback
(BF)-guided program [4], a pelvic floor electrical stimulation (PFES) [1,2,5-7] or their
combination have been proposed. A recent meta-analysis showed that guided BF and/or
PFES improves early continence recovery when compared to PFME alone [8]. Several
pre-operative and intra-operative variables may condition Ul after RP, such as continence
recovery results after treatments [9]. However, most of the clinical trials published in
the literature do not consider these variables [4,5,10-30], such as preoperative conditions,
co-morbidities, prostate volume and the surgical techniques of RP. The heterogeneity of Ul
levels (pad weight), detected in a meta-analysis of baselines after RP, is likely conditioned
by some of these variables [8].

2. Materials and Methods
2.1. Objectives

The aim of the present prospective trial was to analyze the pre-operative and intra-
operative variables that can condition UI after catheter removal at RP and continence
rate recovery during a pelvic floor rehabilitation program. In particular, in a population
of PC cases with Ul after RP, we prospectively evaluated whether pre-operative clinical
characteristics, surgical techniques of RP and pathologic outcomes are able to significantly
and independently influence baseline pad weight, pad weight improvement and pad-free
status during the treatment with a combined program of BF and PFES and at 3-month
follow-up.

2.2. Patients

This is a prospective trial on PC patients submitted to RP with post-operative Ul
A real-life setting was analyzed at our Urological Department, using homogeneous criteria
for the management of PC and UL

Patients with a histological diagnosis of prostatic adenocarcinoma considered for RP
as a primary therapeutic option and presenting persistent UI at 30 days after catheter
removal were consecutively included in the analysis. The protocol was approved by
our internal ethical committee, and all patients gave their informed consensus for each
procedure. All diagnostic and therapeutic procedures reflected our routine clinical practice
in a department at high volume for the management of PC disease. Inclusion criteria were
the following: histological diagnosis of adenocarcinoma, no distant metastases at clinical
staging, RP chosen as primary treatment option, estimated life expectancy of >10 years,
persistent Ul (urinary leakage > 5 g at pad test) at 30 days after catheter removal and
referred by the patient as able to influence his quality of life. Exclusion criteria were the
following: prior bladder or prostate surgery, prior urinary of fecal incontinence, neurogenic
dysfunctions, history of overactive bladder, neurological conditions, psychiatric therapies
or other drugs able to influence bladder function, peri-operative complications, post-
operative urinary stricture and early post-operative PC progression with the need for
adjuvant treatments. No patient was prescribed anticholinergic drugs (or other drugs
able to influence urinary continence) during the period of analysis. From January 2019 to
January 2021, seventy-two consecutive cases corresponding to our inclusion and exclusion
criteria were included in the study.

2.3. Clinical and Pathologic Parameters

The whole population of 72 cases is described in Table 1. Clinical characteristics of
our population, including comorbidities, were obtained in all cases. Before surgery, clinical
staging and risk category (D’ Amico and EAU classification) assessment were performed
using total prostate-specific antigen (PSA) determination and imaging (multiparametric
magnetic resonance (mpMRI), CT and bone scan) [1]. Prostate volume (PV) was homo-
geneously determined at mpMRI and confirmed on the pathologic specimen using the
ellipsoid estimation. All patients were submitted either to a laparoscopic approach (LRP)
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or a robotic RARP approach, following EAU guidelines for indications [1]. As routine
clinical practice in our departments, each procedure (RARP and LRP) was discussed with
the patient and performed by the same surgeon who had a high expertise (more than 10
years of experience and 500 procedures performed) in each approach, consistent with best
practice. All surgical procedures were performed using the same intraperitoneal standard
technique for RP. A nerve-sparing (NS) (intrafascial, monolateral or bilateral) procedure
was performed based on risk classes and the risk of extracapsular disease [1]. In particular,
for both RARP and LRP, patients with clinical high risk of ipsilateral extracapsular disease
were excluded from NS surgery; extended lymph node dissection (eLND) was performed
in all high-risk cases and in the intermediate-risk class in cases with >5% probability for
positive nodes [1]. After surgery, the catheter was homogeneously removed in all cases at
an interval between 7 and 10 days. Gleason score and grade groups according to the World
Health organization (WHQO)/ISUP 2014 guidelines at surgery, pathologic staging using
TNM classification and surgical margin (SM) status were routinely defined in all cases.

Table 1. Characteristics of the population submitted to pelvic floor rehabilitation for urinary inconti-
nence after radical prostatectomy.

Patients, no. 72

Age (years)

mean + SD 65.7 £ 49
median (range) 67 (49-77)

Weight (kg)

mean £ SD 814 +9.2
median (range) 82.5 (62-108)

BMI
mean £ SD 25.6 £2.3

median (range)

25 (21.0-35.0)

Metabolic Syndrome, no. (%)

no 11 (15.3)
mild 51 (70.8)
full 10 (13.9)
Prostate Volume (cc)
mean + SD 46.4 £18.5
median (range) 45 (24-127)
Presence of intravesical prostatic lobe, no. (%) 16 (22.2)
Pre-operative total PSA (ng/mL)
mean £ SD 8.0+38
median (range) 7.4 (2.0-23.0)
Post-operative total PSA (ng/mL)
mean £ SD 0.05 + 0.13
median (range) 0.03 (0.01-0.8)
NS technique at RP, no. (%) 15 (20.8)
eLND performed at RP, no. (%) 14 (19.4)
Pathological stage (T), no. (%)
pT2 53 (73.6)
pI3a 15 (20.8)
pI3b 4 (5.6)
Surgical technique at RP, no. (%)
-LRP 64 (88.9)
- RARP 8 (11.1)
Positive SM at surgery (R1), no. (%) 9 (12.5)
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Table 1. Cont.

Patients, no. 72
ISUP grading, no. (%)
1 19 (26.4)
2 31 (43.1)
3 14 (19.4)
4 7(9.7)
5 1(1.4)
Rehabilitation: number of procedures
mean £ SD 124+ 49
median (range) 12 (6-22)
Rehabilitation: time length (weeks)
mean £ SD 63+24
median (range) 6 (3-11)
Pad weight at baseline (g)
mean + SD 354.3 +404.1
median (range) 170 (10-1500)
Pad weight at 2 weeks (g)
mean + SD 192.3 £+ 250.6
median (range) 70 (0-1029)
Pad weight at 4 weeks (g)
mean + SD 136.1 1814
median (range) 48.5 (0-757)
Pad weight at 6 weeks (g)
mean £ SD 89.8 £116.3
median (range) 43 (0-408)
Pad weight at 12 weeks (g)
mean £ SD 46.2 +84.7
median (range) 8 (0-420)
Pad-free cases at 12 weeks, no. (%) 28 (38.9)

RP = radical prostatectomy; BMI = body mass index; PSA = prostate-specific antigen; LRP = laparoscopic RP;
RARP = robot-assisted RP; eLND = extended lymph node dissection; ISUP = International Society of Urological
Pathology; SM = surgical margin; NS = nerve sparing. (mean + SD, median (range). Number of cases (%).

2.4. Conservative Treatment for Urinary Incontinence

All cases were submitted to the same program of BF + PFES performed by the same
clinician with more than 10 years of experience. In all cases, the program started 30 days
after catheter removal and after the determination of baseline pad weight. The BF + PFES
program has been described in previous articles [18,24]. Patients met the clinician twice
a week, and treatment sessions were homogeneously composed of a first part with BF
(15 min) followed by a second part with PFES (20 min) for a total of 35 min. For PFES,
a surface electrode was inserted into the anus and pulsed at 30 Hz (first 10 min) and
50 Hz (second 10 min) square waves at a 300 ps pulse duration and a maximal output
current of 24 mA. The intensity was adequate to induce visual lifting of the levator ani and
pubococcygeus muscles, considering the level of comfort of the patient. For BF, a 2-channel
electromyographic BF apparatus was used, with 1 channel for perineal and the other for
abdominal muscle, and the signal was received through surface electrodes.

2.5. Parameters in Terms of Continence Recovery

Thirty days after catheter removal (baseline), during the treatment (BF + PFES) and at
3-month follow-up, urinary continence status was homogeneously assessed in terms of the
24 h pad test and pad weight (in grams). No pad use (pad-free status) or less than 2 g at
pad test defined continence [1].
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2.6. Statistical Analysis

For statistical evaluation, the SPSS Statistics 1.6 program (StataCorp, College Station
TX, USA) was used. Descriptive statistical methods, such as number of cases, mean + SD,
median and range, were used. For the comparison of quantitative data and pairwise
intergroup comparisons of variables, a Mann—-Whitney test, Student’s t-test and one-way
ANOVA test were performed. Pearson correlation analysis was also performed. Univariate
and multivariate Cox proportional analyses to show the significant and independent
role of the different variables in determining continence recovery were used. Primary
outcomes were the following: baseline pad weight at catheter removal after RP, pad weight
variation during pelvic floor program and pad-free status at 3-month follow-up. Statistical
significance was evaluated at p < 0.05.

3. Results
3.1. Baseline Characteristics of the Population

The baseline characteristics of our population are described in Table 1. In particular,
age ranged from 49 to 75 years (mean £ SD 65.73 £ 4.93), 70.8% of cases presented a mild
metabolic syndrome, and PV strongly varied from 24 to 127 cc (mean =+ SD 46.39 £ 18.65).
Sixty-four (88.9%) cases underwent LRP and eight (11.1%) RARP procedures; an NS tech-
nique was performed in fifteen (20.8%) cases. At the final pathologic evaluation, an extra-
capsular disease (pT3) was found in 26.4% of cases, and positive SM was found in nine
(12.5%) cases. At the 30-day follow-up after catheter removal, baseline pad weight strongly
varied from 10 to 1500 cc (mean 4 SD 354.29 + 404.15 cc). The number of sessions of PF
rehabilitation was in the range of 622 (mean =+ SD 12.40 £ 4.87).

3.2. Correlation Analysis

According to Pearson analysis (Supplementary Table S1), only metabolic syndrome
and PV significantly correlated with baseline pad weight and pad test results after reha-
bilitation. In particular, the presence of a metabolic syndrome positively correlated with
baseline pad weight (r = 0.2639; p = 0.0466) and inversely with pad-free status at follow-up
(r = —0.2433; p = 0.0418). PV strongly and positively correlated with baseline pad weight
(r =0.4215; p = 0.0269) and inversely with 12-week pad weight (r = —0.4763; p = 0.0213)
and pad-free status (r = —0.3010; p = 0.0429).

3.3. Analysis in Terms of Prostate Volume Stratification

The whole population was stratified on the basis of PV into two groups: <40 cc (40.3%
of cases) and >40 cc (59.7% of cases) (Table 2). According to this stratification, baseline pad
weight significantly (p = 0.0009) varied between the two groups, with a median value of
174 cc in cases with PV < 40 cc and of 360 cc in cases with PV > 40 cc. The pad weight
during rehabilitation treatment and follow-up was always significantly (p < 0.01) lower in
the group with PV < 40 cc, with a higher percentage of reduction from baseline to 12-week
follow-up (PV < 40 cc = 94.3%; PV > 40 cc = 85.1%) and, finally, a higher percentage of
pad-free cases (PV < 40 cc = 55.2%; PV > 40 cc = 27.9%) (Figure 1a,b).
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Table 2. Comparison of PAD weight results on the basis of prostate volume (Two-tailed t-test).

Prostate Volume p Value
<40 cc 40 cc
Patients, no. (%) 29 (40.3) 43 (59.7) -
Rehabilitation: number of procedures
mean =+ SD 9.8 +4.1 141+ 4.6 <0.0001
median 9 15
Rehabilitation: time length (weeks)
mean =+ SD 51+20 72+23 <0.0001
median 5 8
Pad weight at baseline (g)
mean + SD 179.4 4 262.0 4722 £ 441.6 0.0009
median 174 360
Pad weight at 2 weeks (g)
mean =+ SD 64.8 +103.7 280.4 £ 283.6 <0.0001
median 20 165.5
Pad weight at 4 weeks (g)
mean =+ SD 59.4 +94.4 178.7 4+ 204.1 0.0017
median 25 85.5
Pad weight at 6 weeks (g)
mean + SD 42.4+599 108.1 +127.9 0.0083
median 16 45
Pad weight at 12 weeks (g)
mean + SD 10.2 4+ 24.8 70.5 + 101.1 <0.0001
median 0 24
Pad weight percentage reduction from 94.3% 85.1%

baseline to 12 weeks, %

Pad-free cases at 12 weeks, no. (%) 16 (55.2) 12 (27.9) 0.0041
Mean =+ SD, median; Number of cases (%).

700 700
600 600
500 500
Baseline PAD weight
£ PROSTATE VOLUME
W 400 =< 100g
3 40 @
a 101400g
g 30 —=¢/=40 300
a -9=>400g
200 200
86.5% reduction
10 85.1% reduction e
. 85.0% reduction
0 94.3% reduction 0 2 —% ) 6% reduction

baseline  2weeks 4weeks 6weeks 12weeks 2 weeks 4 weeks 6 weeks 12 weeks

Fig. 1a Fig. 1b

Figure 1. Pad weight variation (mean values) from baseline to 12-week follow-up according to
(a) prostate volume (PV) and (b) baseline pad weight stratification. One-way ANOVA (p < 0.01);
measurements (338 x 190 mm (150 x 150 DPI)).

3.4. Analysis in Terms of Baseline Pad Weight Stratification

The population was stratified according to the baseline pad weight after 30 days from
catheter removal into three groups: <100 g (29.2% of cases), 101-400 g (34.7% of cases) and
>400 g (36.1% of cases) (Table 3). No significant (p > 0.05) difference in terms of clinical
and pathologic characteristics among the three groups was found, except for PV, which
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progressively and significantly (p = 0.0001) increased according to the baseline pad weight.
A significantly (p = 0.0499) lower percentage of cases submitted to the NS RP technique
showed an elevated baseline pad weight over 400 g (3.8%) when compared to cases with
a baseline pad weight <100 g (28.6%). Pad weight during rehabilitation treatment and
follow-up was always significantly (p < 0.0001) lower in the group with a baseline pad
weight < 100 g, with a higher percentage of reduction from baseline to 12-week follow-
up (baseline pad weight < 100 g = 92.6%; baseline pad weight 101-400 g = 85.0% and
baseline pad weight > 400 cc = 86.5%) and, finally, a higher percentage of pad-free cases
(baseline pad weight < 100 g = 76.2%; baseline pad weight 101400 g = 4.0%; baseline
pad weight > 400 g = 8.0%) (Figure 1b).

Table 3. Comparison of the characteristics of the population submitted to pelvic floor rehabilitation
on the basis of baseline PAD weight (ANOVA one-way test).

Baseline Pad Weight (g) p Value
<100 g 101-400 g >400 g
Patients, no. (%) 21(29.2) 25 (34.7) 26 (36.1) -
Age (years)
mean £ SD 65.5 £55 64.7 £ 65.1 669 +4.2 0.1571
median 65 65 68
Weight (Kg)
mean + SD 795 £9.2 832+94 81.2+89 0.4743
median 83 82 84
BMI
mean £ SD 252 +19 26.0 £ 3.1 255+15 0.5387
median 26 25 25
Metabolic Syndrome, no. (%)
no 4(19.1) 4 (16.0) 3 (11.5) 01769
mild 15 (71.4) 18 (72.0) 18 (69.2) ’
full 2 (9.5) 3 (12.0) 5(19.2)
Prostate Volume (cc)
mean =+ SD 35.1 +£12.0 448 +14.4 56.9 + 21.2 0.0001
median 34.0 45.0 56.5
Presence of intravesical prostatic
lobe, no. (%) 6 (28.6) 4 (16.0) 6(23.1) 0.9889
Pre-operative total PSA (ng/mL)
mean + SD 73+23 8.6 £4.6 81+40 0.6045
median 74 74 74
Post-operative total PSA (ng/mL)
mean + SD 0.03 £ 0.02 0.03 £ 0.01 0.09 £0.21 0.4361
median 0.03 0.03 0.03
NS technique at RP, no. (%) 6 (28.6) 8 (32.0) 1(3.8) 0.0499
Surgical technique at RP, no. (%)
LRP 16 (76.2) 25 (100.0) 23 (88.5) 0.1369
RARP 5(23.8) 0(0) 3 (11.5)
eLND performed at RP, no. (%) 1(4.8) 7 (28.0) 6(23.1) 0.3166
Pathological stage (T), no. (%)
pT2 17 (76.2) 20 (80.0) 16 (61.5) 0.1648
pI3a 2 (9.5) 5 (20.0) 8 (30.8) ’
pT3b 2(9.5) 0 (0) 2(7.7)

Positive SM at surgery (R1), no. (%) 4(19.0) 3 (15.0) 2(7.7) 0.4684
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Table 3. Cont.

Baseline Pad Weight (g) p Value
<100 g 101-400 g >400 g
ISUP grading, no. (%)
1 5(23.8) 7(28.0) 7 (26.9)
2 10 (47.6) 11 (44.0) 10 (38.5)
3 4(19.1) 4 (16.0) 6(23.1) 06858
4 2(9.5) 2(8.0) 3(11.5)
5 0 1(4.0) 0
Rehablhtatlorr;g;mjl:)esrgf procedures 87439 126 + 47 152 + 3.8 00001
. 8.0 12.0 15.0 '
median
Rehabilitation: time length (weeks) 45419 64423 64423
mean + SD <0.0001
. 4.0 6.0 8.0
median
Pad weight at 2 weeks (g) 456.8 &
mean + SD 85+10.3 823 +724 ; <0.0001
median 5.0 70.0 250.6
’ ’ 410.0
Pad weight at 4 weeks (g)
mean £ SD 75+10.1 492 £59.3 272.79 =+ <0.0001
median 4.0 28.5 202.64
' ' 238.0
Pad weight at 6 weeks (g) 1499 +
mean £ SD 75+£9.6 23.9 £28.6 ) <0.0001
median 5.0 14.0 130.7
ecia ' ' 127.0
Pad weight at 12 weeks (g) 1074 +
mean + SD 1.6 £3.6 23.4 +44.7 11'2 7 <0.0001
median 0 9.0 635
Pad weight percentage reduction
from baseline to 12 weeks, % 926 85.0 865
Pad-free cases at 12 weeks, no. (%) 16 (76.2) 10 (4.0) 2 (8.0) <0.0001

Mean =+ SD, median; Number of cases (%); RP = radical prostatectomy; BMI = body mass index; PSA = prostate-
specific antigen; LRP = laparoscopic RP; RARP = robot-assisted RP; eLND = extended lymph node dissection;
ISUP = International Society of Urological Pathology; SM = surgical margins; NS = nerve-sparing.

3.5. Analysis in Terms of PAD-free Results

A higher percentage of cases with PV <40 cc (55.2%) and a baseline pad weight <100 g
(76.2%) reached a pad-free status at the 3-month follow-up. No other clinical or pathologic
variables were able to significantly (p > 0.05) influence pad-free outcome after the rehabili-
tation program. Pad weight was always significantly (p < 0.001) lower at each follow-up
interval in cases where pad-free status was obtained, and the percentage of pad weight
reduction from baseline to 3-month follow-up was 99.8% (Supplementary Table S2 and
Supplementary Figure S1).

3.6. Univariate and Multivariate Analyses

Table 4 shows the logistic regression analysis utilized to identify the variables that
are able to predict and to condition a residual pad weight > 10 g at the end of follow-up
(three-month follow-up). In the univariate analysis, the risk of a residual pad weight >
10 g did not significantly vary according to most of the clinical, pathologic and surgical
variables, whereas it significantly increased according to PV (p = 0.001) and the baseline
pad weight (p = 0.002 and <0.0001). In particular, in the multivariate analysis, PV > 40 cc
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and a baseline pad weight > 400 g significantly (p = 0.010 and p < 0.0001, respectively)
and independently predicted a 5.7 times and a 35.4 times increase in the risk of a residual
pad weight > 10 g at the three-month follow-up, respectively.

Table 4. Univariate and multivariate stepwise regression model analyses regarding predictive value
of different characteristics in terms of pad test results (pad weight at 12-week follow-up > 10 g) (odds
ratio (OR), 95% confidence interval (CI) and p value).

Univariate Multivariate
Covariates OR 95%CI p Value OR 95%CI p Value
Age (years)

- <60 Ref - -
-61-70 1.67 0.34-8.17 0.529
-71-75 1.33 0.19-9.31 0.772

Weight (Kg)

-<70 Ref - -
-71-80 0.57 0.12-2.75 0.485

->80 0.57 0.14-2.62 0.425

BMI
2w
-31-35 0.55 0.19-1.53 0.249

0.35 0.03—4.23 0.412

->35

Metabolic syndrome

- no Ref - -

- mild 1.97 0.51-7.56 0.324

- full 4.08 0.66-25.38 0.131

Pre-operative total PSA
e
-4 0_1'0 0 0.21 0.02-2.05 0.181
’ ' 0.45 0.04-5.21 0.523
->10.0
Prostate volume
- <40 cc Ref - - Ref - -
->40 cc 7.84 2.71-22.64 0.001 5.69 1.52-21.30 0.010
Presence of endovesical
I_OE(? Ref - -
1.20 0.39-3.66 0.753
-yes
NS procedure
-no Ref - -
-yes 0.87 0.28-2.63 0.801
eLND
- no Ref - -
-yes 1.80 0.54-6.03 0.340
ISUP grading
-1 Ref - -
-2 0.85 0.27-2.70 0.787
-3 1.91 0.46-7.83 0.369
-4 243 0.39-15.22 0.342
-5 3.32 0.03-334.92 0.611
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Table 4. Cont.

Univariate Multivariate
Covariates OR 95%ClI p Value OR 95%CI p Value
pT stage
-pT2 Ref - -
-pI3a 2.08 0.62-6.90 0.233
-pI3b 1.04 0.14-7.93 0.971
Baseline pad weight (g)
-<100g Ref - - Ref - -
-101-400 g 9.43 2.28-39.03 0.002 8.33 1.81-38.17 0.006
-400g 4400 8.84-218.99  <0.0001 35.45 6.52-192.67  <0.0001

OR = odds ratio; CI = confidence interval; BMI = body mass index; PSA = prostate-specific antigen;
eLND = extended lymph node dissection; ISUP = International Society of Urological Pathology; NS = nerve
sparing. p values with bold format indicate significant.

4. Discussion

To the best of our knowledge, this is the first prospective clinical trial whose primary
objective was to verify the possible predictors able to condition the response to a pelvic
floor rehabilitation program for Ul after RP. EAU guidelines underlined that there is some
conflicting evidence on whether the addition of BF increases the effectiveness of PEME
alone and whether PFES may add benefit in the short term [1]. In a recent meta-analysis [8],
the use of guided programs (BF and/or PFES) demonstrated a significant positive effect on
early continence recovery following RP compared to PEME alone. However, the authors
described a significant heterogeneity of results in terms of pad weight (12 > 80%) among
different rehabilitative treatments. Several pre-operative and intra-operative variables may
condition Ul after surgery. In most studies [10-30], data regarding pre-operative conditions,
co-morbidities, PV and surgical techniques were not considered or were incompletely
described. It is possible that some of these variables conditioned the heterogeneity of Ul
levels (pad weight) after catheter removal. In the different studies [10-30] included in this
meta-analysis [8], after surgery, the mean pad weight extremely varied from 7.0 & 56.3
to 738.5 £ 380.6 g. This is a relevant point because the baseline pad weight amount is a
variable that is able to condition results in terms of pad weight improvement at different
follow-ups after a PF rehabilitative program.

The strengths of this study are the following: (I) the present trial prospectively con-
sidered, as the primary objective, the analysis of predictors and variables that are able to
condition results after a rehabilitative program for Ul after RP; (II) all cases were homo-
geneously treated by the same surgeon with a high level of experience, using the same
surgical technique for RP; (III) all cases underwent catheter removal after RP and started a
PF rehabilitative program at the same time interval; (IV) all programs were homogeneously
performed by the same clinician with a high level of experience, using the same protocol
for BF + PFES; (V) the use of the 24 h pad test with pad weight determination, which is an
objective and recommended test.

However, some limitations deserve mention: (I) the number of cases could be higher
and (II) the follow-up could be prolonged. However, most of the changes during these
rehabilitative programs are obtained within the first 3 months.

In our experience, most of the clinical, pathological and surgical variables are not able
to significantly condition the results of a BF + PFES program for Ul after RP. PV is the main
variable significantly correlated with pad weight results, and an increased PV is able to
significantly and independently increase the risk of higher baseline post-operative pad
weights, as well as the risk of residual pad weight > 10 g after the rehabilitative program.
A significantly (p < 0.01) higher percentage of cases with PV <40 cc (55.2%) and a baseline
pad weight < 100 g (76.2%) reaches pad-free status at the three-month follow-up.
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Future studies should always stratify results in terms of pre-operative variables,
in particular, prostate volume and post-surgical pad weight, in order to better understand
the results among the different non-invasive treatment strategies.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jem11010127/s1, Supplementary Table S1. Correlation coefficients
(Spearman) among PAD test results and clinical or pathological characteristics of the population.
Supplementary Table S2. Comparison of characteristics of the population submitted to pelvic floor
rehabilitation for urinary incontinence after radical prostatectomy on the basis of PAD free results
at 3 -month interval (Mean £ SD, median. Number of cases (%). Two-tailed ¢ test). Supplementary
Figure S1. Prostate volume (PV) (cc) and baseline pad weight (g) mean values according to final
pad-free status. 338 x 190mm (150 x 150 DPI).

Author Contributions: Data curation, V.C., G.B., G.N. and FD.G.; Formal analysis, S.S., M.M.
(Martina Maggi), G.B.D.P. and A.G.; Investigation, A.S., M.M. (Martina Moriconi), P.V,, D.R.,, M.F,,
S.C. and G.M,; Project administration, A.S. and G.M.; Supervision, S.S.; Writing—original draft, A.S.;
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The protocol for this research project has been approved by
a suitably constituted Ethics Committee of the institution, and it conforms to the provisions of the
Declaration of Helsinki. Committee of Sapienza University of Rome, Approval No. RM B F1.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

EAU Guidelines. Edn. Presented at the EAU Annual Congress Amsterdam. 2020. Available online: https://uroweb.org/
guideline /urinary-incontinence/ (accessed on 3 November 2020).

Eastham, J.A.; Kattan, M.W.; Rogers, E.; Goad, ].R.; Ohori, M.; Boone, T.B.; Scardino, P.T. Risk factors for urinary incontinence
after radical prostatectomy. J. Urol. 1996, 156, 1707-1713. [CrossRef]

Hunter, K.F.; Moore, K.N.; Cody, D.J.; Glazener, C.M. Conservative management for postprostatectomy urinary incontinence.
Cochrane Database Syst. Rev. 2004, 2, CD001843. [CrossRef]

Floratos, D.L.; Sonke, G.S.; Rapidou, C.A.; Alivizatos, G.J.; Deliveliotis, C.; Constantinides, C.A.; Theodorou, C. Biofeedback
vs. verbal feedback as learning tools for pelvic muscle exercises in the early management of urinary incontinence after radical
prostatectomy. BJU Int. 2002, 89, 714-719. [CrossRef]

Moore, K.N.; Griffiths, D.; Hughton, A. Urinary incontinence after radical prostatectomy: A randomized controlled trial
comparing pelvic muscle exercises with or without electrical stimulation. BJU Int. 1999, 83, 57-65. [CrossRef] [PubMed]
Cotugno, M.; Martens, D.; Destro, P.C.; Potenzoni, M.; Prati, A.; Pirola, G.; Maggi, M.; Rocco, B.M.C.; Micali, S. Adjustable
bulbourethral male sling: Experience after 30 cases of moderate to severe male stress urinary incontinence. Arch. Ital. Urol. Androl.
2020, 92, 7-10. [CrossRef]

Berghmans, B.; Hendriks, E.; Bernards, A.; de Bie, R.; Omar, M.I. Electrical stimulation with non-implanted electrodes for urinary
incontinence in men. Cochrane Database Syst. Rev. 2013, 6, CD001202. [CrossRef]

Sciarra, A.; Viscuso, P.; Arditi, A.; Mariotti, G.; De Berardinis, E.; Di Pierro, G.B.; Canale, V.; Gentilucci, A.; Busetto, G.M.; Maggi,
M.; et al. A biofeedback-guided programme or pelvic floor muscle electric stimulation can improve early recovery of urinary
continence after radical prostatectomy: A meta-analysis and systematic review. Int. J. Clin. Pract. 2021, 75, €14208. [CrossRef]
Sciarra, A.; Voria, G.; Monti, S.; Mazzone, L.; Mariotti, G.; Pozza, M.; D’Eramo, G.; Di Silverio, F. Clinical understaging in patients
with prostate adenocarcinoma submitted to radical prostatectomy: Predictive value of serum chromogranin A. Prostate 2004, 58,
421-428. [CrossRef]

Laurienzo, C.E.; Magnabosco, W.].; Jabur, F.; Ferreira Faira, E.; Orsi Gameiro, M.; Jose Sarri, A.; Kawano, PR.; Yamamoto, H.A;
Reis, L.O.; Luiz Amaro, L. Pelvic floor muscle training and electrical stimulation as rehabilitation after radical prostatectomy:
A randomized controlled trial. J. Phys. Ther. Sci. 2018, 30, 825-831. [CrossRef]

Mathewson-Chapman, M. Pelvic muscle exercise/biofeedback for urinary incontinence after prostatectomy: An education
program. J. Cancer Educ. 1997, 12, 218-223. [CrossRef]

Moore, K.N.; Valiquette, L.; Chetner, M.P; Byrniak, S.; Herbison, G.P. Return to continence after radical retropubic prostatectomy:
A randomized trial of verbal and written instructions versus therapist-directed pelvic floor muscle therapy. Urology 2008, 72,
1280-1286. [CrossRef]

Ribeiro, L.H.; Prota, C.; Gomes, C.M.; de Bessa, J., Jr.; Boldarine, M.P,; Dall’Oglio, M.E.; Bruschini, H.; Srougi, M. Long-term
effect of early postoperative pelvic floor biofeedback on continence in men undergoing radical prostatectomy: A prospective,
randomized, controlled trial. |. Urol. 2010, 184, 1034-1039. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/jcm11010127/s1
https://www.mdpi.com/article/10.3390/jcm11010127/s1
https://uroweb.org/guideline/urinary-incontinence/
https://uroweb.org/guideline/urinary-incontinence/
http://doi.org/10.1016/S0022-5347(01)65488-0
http://doi.org/10.1002/14651858.CD001843.pub2
http://doi.org/10.1046/j.1464-410X.2002.02721.x
http://doi.org/10.1046/j.1464-410x.1999.00894.x
http://www.ncbi.nlm.nih.gov/pubmed/10233453
http://doi.org/10.4081/aiua.2020.1.7
http://doi.org/10.1002/14651858.CD001202.pub5
http://doi.org/10.1111/ijcp.14208
http://doi.org/10.1002/pros.10347
http://doi.org/10.1589/jpts.30.825
http://doi.org/10.1080/08858199709528492
http://doi.org/10.1016/j.urology.2007.12.034
http://doi.org/10.1016/j.juro.2010.05.040
http://www.ncbi.nlm.nih.gov/pubmed/20643454

J. Clin. Med. 2022, 11, 127 12 0of 12

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Tienforti, D.; Sacco, E.; Marangi, F.; D’Addessi, A.; Ricioppi, M.; Gulino, G.; Pinto, F,; Totaro, A.; D’Agostino, D.; Bassi, . Efficacy
of an assisted low-intensity programme of perioperative pelvic floor muscle training in improving the recovery of continence
after radical prostatectomy: A randomized controlled trial. BJU Int. 2012, 110, 1004-1010. [CrossRef] [PubMed]

Van Kampen, M.; De Weerdt, W.; Van Poppel, H.; De Ridder, D.; Feys, H.; Baert, L. Effect of pelvic-floor re-education on duration
and degree of incontinence after radical prostatectomy: A randomised controlled trial. Lancet 2000, 355, 98-102. [CrossRef]
Dubbelman, Y.; Groen, J.; Wildhagen, M.; Rikken, B.; Bosch, R. The recovery of urinary continence after radical retropubic
prostatectomy: A randomized trial comparing the effect of physiotherapist-guided pelvic floor muscle exercises with guidance by
an instruction folder only. BJU Int. 2010, 106, 515-522. [CrossRef]

Franke, ].J.; Gilbert, W.B.; Grier, J.; Koch, M.O.; Shyr, Y.; Smith, J.A., Jr. Early post-prostatectomy pelvic floor biofeedback. J. Urol.
2000, 163, 191-193. [CrossRef]

Mariotti, G.; Salciccia, S.; Innocenzi, M.; Gentilucci, A.; Fasulo, A.; Gentile, V.; Sciarra, A. Recovery of Urinary Continence After
Radical Prostatectomy Using Early vs. Late Pelvic Floor Electrical Stimulation and Biofeedback-associated Treatment. Urology
2015, 86, 115-120. [CrossRef]

Gomes, C.S.; Pedriali, ER.; Urbano, M.R.; Moreira, E.H.; Averbeck, M.A.; Almeida, S.H.M. The effects of Pilates method on pelvic
floor muscle strength in patients with post-prostatectomy urinary incontinence: A randomized clinical trial. Neurourol. Urodyn.
2018, 37, 346-353. [CrossRef]

Pedriali, ER.; Gomes, C.S.; Soares, L.; Ragassi Urbano, M.; Hilberath Moreira, E.C.; Averbeck, M.A.; de Almeida, S.H.M. Is pilates
as effective as conventional pelvic floor muscle exercises in the conservative treatment of post-prostatectomy urinary incontinence?
A randomised controlled trial. Neurourol. Urodyn. 2016, 3, 615-621. [CrossRef]

Yokoyama, T.; Nishiguchi, J.; Watanabe, T.; Nose, H.; Nozaki, K.; Fujita, O.; Inoue, M.; Kumon, H. Comparative study of effects of
extracorporeal magnetic innervation versus electrical stimulation for urinary incontinence after radical prostatectomy. Urology
2004, 63, 264-267. [CrossRef]

Wille, S.; Sobottka, A.; Heidenreich, A.; Hofmann, R. Pelvic floor exercises, electrical stimulation and biofeedback after radical
prostatectomy: Results of a prospective randomized trial. J. Urol. 2003, 170, 490-493. [CrossRef]

Yamanishi, T.; Mizuno, T.; Watanabe, M.; Honda, M.; Yoshida, K. Randomized, placebo controlled study of electrical stimulation
with pelvic floor muscle training for severe urinary incontinence after radical prostatectomy. J. Urol. 2010, 184, 2007-2012.
[CrossRef]

Mariotti, G.; Sciarra, A.; Gentilucci, A.; Salciccia, S.; Alfarone, A.; Di Pierro, G.; Gentile, V. Early recovery of urinary continence
after radical prostatectomy using early pelvic floor electrical stimulation and biofeedback associated treatment. J. Urol. 2009, 181,
1788-1793. [CrossRef] [PubMed]

Tantawy, S.A.; Elgohary, HM.IL,; Abdelbasset, W.K.; Kamel, D.M. Effect of 4 weeks of whole-body vibration training in treating
stress urinary incontinence after prostate cancer surgery: A randomised controlled trial. Physiotherapy 2019, 105, 338-345.
[CrossRef] [PubMed]

Pan, L.H.; Lin, M.H.; Pang, S.T.; Wang, J.; Shih, W.M. Improvement of Urinary Incontinence, Life Impact, and Depression and
Anxiety with Modified Pelvic Floor Muscle Training After Radical Prostatectomy. Am. J. Men’s Health 2019, 13, 1557988319851618.
[CrossRef]

Manassero, F.; Traversi, C.; Ales, V.; Pistolesi, D.; Panicucci, E.; Valent, F; Selli, C. Contribution of early intensive prolonged
pelvic floor exercises on urinary continence recovery after bladder neck-sparing radical prostatectomy: Results of a prospective
controlled randomized trial. Neurourol. Urodyn. 2007, 26, 985-989. [CrossRef] [PubMed]

Nilssen, S.R.; Merkved, S.; Overgard, M.; Lydersen, S.; Angelsen, A. Does physiotherapist-guided pelvic floor muscle training
increase the quality of life in patients after radical prostatectomy? A randomized clinical study. Scand. J. Urol. Nephrol. 2012, 46,
397-404. [CrossRef]

Glazener, C.; Boachie, C.; Buckley, B.; Cochran, C.; Dorey, G.; Grant, A.; Hagen, S.; Kilonzo, M.; McDonald, A.; McPherson,
G.; et al. Urinary incontinence in men after formal one-to-one pelvic-floor muscle training following radical prostatectomy or
transurethral resection of the prostate (MAPS): Two parallel randomised controlled trials. Lancet 2011, 378, 328-337. [CrossRef]
Filocamo, M.T.; Marzi, V.L.; Del Popolo, G.; Cecconi, F.; Marzocco, M.; Tosto, A.; Nicita, G. Effectiveness of early pelvic floor
rehabilitation treatment for post-prostatectomy incontinence. Eur. Urol. 2005, 48, 734-738. [CrossRef]


http://doi.org/10.1111/j.1464-410X.2012.10948.x
http://www.ncbi.nlm.nih.gov/pubmed/22332815
http://doi.org/10.1016/S0140-6736(99)03473-X
http://doi.org/10.1111/j.1464-410X.2010.09159.x
http://doi.org/10.1016/S0022-5347(05)68002-0
http://doi.org/10.1016/j.urology.2015.02.064
http://doi.org/10.1002/nau.23300
http://doi.org/10.1002/nau.22761
http://doi.org/10.1016/j.urology.2003.09.024
http://doi.org/10.1097/01.ju.0000076141.33973.75
http://doi.org/10.1016/j.juro.2010.06.103
http://doi.org/10.1016/j.juro.2008.11.104
http://www.ncbi.nlm.nih.gov/pubmed/19233390
http://doi.org/10.1016/j.physio.2018.07.013
http://www.ncbi.nlm.nih.gov/pubmed/30630622
http://doi.org/10.1177/1557988319851618
http://doi.org/10.1002/nau.20442
http://www.ncbi.nlm.nih.gov/pubmed/17487874
http://doi.org/10.3109/00365599.2012.694117
http://doi.org/10.1016/S0140-6736(11)60751-4
http://doi.org/10.1016/j.eururo.2005.06.004

	Introduction 
	Materials and Methods 
	Objectives 
	Patients 
	Clinical and Pathologic Parameters 
	Conservative Treatment for Urinary Incontinence 
	Parameters in Terms of Continence Recovery 
	Statistical Analysis 

	Results 
	Baseline Characteristics of the Population 
	Correlation Analysis 
	Analysis in Terms of Prostate Volume Stratification 
	Analysis in Terms of Baseline Pad Weight Stratification 
	Analysis in Terms of PAD-free Results 
	Univariate and Multivariate Analyses 

	Discussion 
	References

