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Purpose: The aim of this study is to provide treatment for patients with urinary
incontinence at different periods after radical prostatectomy.

Methods: The PubMed, Embase, Cochrane, and Web of Science were searched
for all literature on the effectiveness on urinary control after radical prostate
cancer between the date of database creation and 15 November 2023 and
performed a quality assessment. A network meta-analysis was performed using
RevMan 5.3 and Stata 17.0 software and evaluated using the surface under the
cumulative ranking curve.

Results: The results of the network meta-analysis showed that pelvic floor
muscle therapy including biofeedback with professional therapist—guided
treatment demonstrated better results at 1 month to 6 months; electrical
stimulation, biofeedback, and professional therapist guidance may be more
effective at 3 months of treatment; professional therapist—guided recovery
may be less effective at 6 months of treatment; and combined therapy
demonstrated better results at 1 year of treatment. During the course of
treatment, biofeedback with professional therapist—guided treatment may have
significant therapeutic effects in the short term after surgery, but, in the long
term, the combination of multiple treatments (pelvic floor muscle training+
routine care + biofeedback + professional therapist—guided treatment +
electrical nerve stimulation therapy) may address cases of urinary incontinence
that remain unrecovered long after surgery.

Conclusion: In general, all treatment methods improve the different stages of
functional recovery of the pelvic floor muscles. However, in the long term, there
are no significant differences between the treatments. Given the cost-
effectiveness, pelvic floor muscle training + routine care + biofeedback +
professional therapist—guided treatment + electrical nerve stimulation therapy
within 3 months and pelvic floor muscle + routine care after 3 months may be a
more economical option to treat urinary incontinence.

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2023.1307434/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1307434/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1307434/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1307434/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1307434/full
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2023.1307434&domain=pdf&date_stamp=2024-03-22
mailto:lu_ji@jlu.edu.cn
https://doi.org/10.3389/fonc.2023.1307434
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2023.1307434
https://www.frontiersin.org/journals/oncology

Yu et al.

10.3389/fonc.2023.1307434

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_
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1 Introduction

Prostate cancer, one of the most serious diseases affecting older
men, has been increasing in incidence year by year in recent years
and is now the most common malignancy of the male urological
system and related malignancies (1). Prostate cancer may show
great heterogeneity among different patients. Active detection is
usually adopted for some low- to medium-risk tumors with slow
growth, weak invasiveness, and localized prostate cancer. For these
tumors that will not develop in a long period of time, radical surgery
may bring about great side effects (2). For advanced prostate cancer
that progresses rapidly and is highly aggressive, radical prostate
cancer surgery is usually used. The most used surgical procedures
for radical prostate cancer include standard open retropubic radical
prostatectomy, therapeutic laparoscopic radical prostatectomy, and
robot-assisted radical prostatectomy. In a radical prostatectomy, a
patient’s pelvic floor muscles and the nerves that innervate them
may be destroyed, resulting in certain complications, the most
common of which is urinary incontinence in patients after radical
prostatectomy (3). In the realm of surgical approaches, robot-
assisted radical prostatectomy has demonstrated superior
outcomes in postoperative urinary control. The research by
Sehgal et al. indicates that robot-assisted radical prostatectomy
exhibits better results in urinary continence 3 months
postoperatively compared with open radical prostatectomy (4). In
the assessment of postoperative urinary continence, robot-assisted
radical prostatectomy surpasses the outcomes of laparoscopic
radical prostatectomy. Regarding the surgical approach, the study
by Tugcu et al. (5) suggests that the perineal approach for radical
prostatectomy yields superior results in terms of urinary continence
compared with the abdominal approach.

Urinary incontinence often has a negative impact on the
patient’s physical and mental health, increasing the patient’s
psychological burden and prolonging the postoperative recovery
time. Thus, finding more effective and convenient methods is the
primary issue in this area. Modern studies have documented that
pelvic floor muscle training after radical prostate cancer surgery can
improve incontinence, but they have been based on conventional
randomized controlled trials and traditional meta-analyses, with no
direct-evidence-based medical evidence for the effectiveness of
combining many modalities in the treatment of incontinence. In
summary, this study used a network meta-analysis to compare the
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efficacy of many incontinence prevention measures on urinary
incontinence. This method allows for a simultaneous comparison
of the clinical efficacy of many prevention measures on urinary
incontinence prevention, ranked according to the different
treatment effects, and thus provides good-evidence-based medical
evidence for clinical urologists in preventing urinary incontinence
after radical prostate cancer surgery.

2 Methods
2.1 Study design

The study protocol was registered in the International
Prospective Register of Systematic Reviews database (PROSPERO:
CRD42022331797). This study followed the updated Preferred
Reporting Items for Systematic Reviews and Meta-analyses
reporting guideline and its extension for network meta-analysis (6).

2.2 Literature search

We searched PubMed, Embase, and Cochrane CENTRAL
databases to identify reports published by 15 November 2023, on
training for recovery from urinary incontinence after radical
prostate cancer surgery. The trial included treatment related to
pelvic floor muscle therapy after radical prostate cancer surgery. A
number of subject terms and free words related to prostate cancer,
radical surgery, multiple pelvic floor muscle training, and
randomized controlled trials were used. A detailed database
search strategy is given in Figure 1.

2.3 Inclusion and exclusion criteria

A trial was included in the systematic review if: ® The study
type is randomized controlled trial (RCT). ®@ Languages are limited
to English. @ Disease diagnostic criteria are authoritative and have
been published in the literature in professional journals. @ The data
presented in the literature are more standard data. The
interventions were pelvic floor training with a physiotherapist or
routine care and more. ® The outcome indicator was the number of
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No. Search Strategy Number
#1_|" prostatic neoplasms'[MeSH Terms) OR "prostatic neoplasms"[All Fields) OR "tumor of prostate’[All Fields] OR * PCa’[All Fields] OR "prostate cancer'[All Fields] OR "prostat*'[All Fields] 322,020
#2_|(‘prostate’[MeSH Terms] OR "prostatitis'[MeSH Terms] OR "prostatitis'[All Fields]) AND (*carcinoma'[MeSH Terms] OR "carcinoma'[All Fields] OR "carcinomas'[All Fields]) 6,096
#3 [(10R 22 322,020
#4 | uracratia’ [All Fields] OR "urinary i "[MeSH Terms] OR (“urinary”[All Fields) AND " [All Fields]) OR "urinary inconti [Al Fields] 51,034
#5 | (“urinary tract’[MeSH Terms] OR "urinary incontinence"[MeSH Terms] OR "urinary incontinence" [All Fields]) OR ("uracratia’ [All Fields] OR "urinary incontinence’[MeSH Terms] OR (“urinary"[All Fields] AND "incontinence"[All Fields]) OR "urinar*"[All Fields 847,070
#6_[#4OR #5 847,070
#7_|"pelvic floor muscle” [All Fields] OR "pelvic floor muscle training'[All Fields] OR "pelvic*"[All Fields] OR "PFME"[All Fields] OR "PEMT"[All Fields] 153,692
#8 ized Controlled Trial'[All Fields] OR "rando*"[All Fields] 1,704,325
#9 |#3OR #6 OR #7 OR #8 423
FIGURE 1

PubMed search strategy.

people recovering from incontinence at 1 month, 3 months, 6
months, and 12 months after pelvic floor training. ® Patients were
excluded if they had medical history of urethral, vesical, or prostatic
surgery; overactive bladder; and neurogenic lower urinary tract
dysfunction. @ Incontinence was controlled by the following
criteria: 24-h urine pad <2 g or 5.5 g and 8 g; use 1 or fewer pee
pads per day and ICIQ-SF score of 0.

A trial was exclusion in the systematic review if: @ The literature
has a high degree of similarity or is a duplicate report. @ The study
design in the literature has more obvious flaws. @ The data included
in the literature is incomplete or too much is missing. ® Animal
studies and research. ® Data in the literature were displayed in icon
format and data could not be extracted after attempts or data were
not available.

Preliminary screening initial screening of ineligible reports was
performed on the basis of the title and abstract of the article.
Potentially relevant reports were reviewed in the full text of the
article, and their relevance was confirmed after data extraction. The
screening of titles and abstracts and the screening of full text were
done independently by two investigators (ZL and TJ),
disagreements were resolved by consensus among the co-authors
(KY), and consensus was reached among the authors.

2.4 Data collection

Two researchers (FB and RH) independently gleaned the
following details from the included articles: the primary author’s
name, year of publication, surgical approach, age of the
experimental and control groups, criteria for assessing urinary
incontinence resolution in each article, total postoperative
treatment duration, specific treatment methods and their
durations, sample size of the experimental and control groups, as
well as the number of patients who achieved urinary continence
recovery at 1 month, 3 months, 6 months, and 12 months. Any
disparities in data extraction were resolved through consensus
among all authors.

2.5 Quality evaluation

After undergoing systematic training, the two researchers (FB
and RH) independently carried out literature screening and cross-
referenced the data extraction in accordance with pre-defined
inclusion and exclusion criteria and data extraction forms. If an

Frontiers in Oncology

agreement could not be reached, then a third researcher involved in
the study was consulted for mediation. The assessment of bias risk
and the quality of the literature was conducted using RevMan 5.3,
utilizing the risk of bias assessment criteria outlined in the
Cochrane Collaboration Network. The assessment involved
evaluating whether: 1) random allocation methods were
employed; 2) there was concealment of the allocation scheme; 3)
patients and physicians involved were blinded; 4) researchers
recording the results were blinded; 5) outcome data were
complete; 6) study results were selectively reported; and 7) there
were other sources of bias. All literature was independently
evaluated by two researchers, and any discrepancies were either
further discussed or resolved through consultation with a third
researcher co-investigating the study. Funnel plots were employed
to ascertain the presence of a small sample effect, with statistical
significance set at p < 0.05.

2.6 Statistical analysis

Stata 17.0 software was applied for data analysis in this paper.
Odds ratios (ORs) and 95% confidence intervals (CI) were used as
effect size indicators for the dichotomous outcome indicators. The
results of direct comparisons were compared with the results of
indirect comparisons using the nodal analysis model in the software
to see if the results were consistent. Inconsistency tests were
performed on the closed loop formed by the direct and indirect
evidence to produce an inconsistency factor (IF). The surface area
under the cumulative ranking curve (SUCRA) was used to estimate
the probability of treatment for each outcome (7), using the SUCRA
to reflect the ranking of the intervention; the closer to 100%, the
higher the probability that the intervention is most effective.

3 Results
3.1 Literature screening process and results

A total of 732 titles were obtained from the initial screening,
including 423 titles from PubMed, 207 titles from EMBASE, 79 titles
from Cochrane, 23 titles from other databases, and some conference
papers. A total of 246 titles were obtained after de-duplication into
Endnote literature management software, and 42 titles were included
after initial screening and rescreening (Figure 2).
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FIGURE 2
Literature screening process and results

3.2 Basic characteristics of the included
studies: risk of bias evaluation

A total of 4,256 subjects, 2,216 in the experimental group and
2,040 in the control group, were included in the 42 (8-49) RCTs
included in this network meta-analysis, as shown in Supplementary
Table 1. Among the interventions in the experimental group were
Kegel exercises guided by a professional such as a physical
instructor or nurse, bioelectric therapy, pharmacotherapy,
biofeedback, and one or a combination of one or more of
conventional pelvic floor muscle therapy, and, in the control
group a combination of conventional care, one or more of
conventional pelvic floor muscle training and electrotherapy.
Conventional care includes conventional care of patients’ urethral
orifice, change of urinary tube, and cleaning of perineum.
Professional therapists and nurses include those with experience
in pelvic floor exercises. The observed outcome indicators broadly
describe the recovery of urinary control in patients after the
different treatment modalities interventions and after different
time periods in 1 month, 3 months, 6 months, and 12 months.

3.3 Risk of bias evaluation

This network meta-analysis was conducted using the Cochrane
risk-of-bias assessment tool to assess the quality of the 42 included
papers (see Figures 3, 4, where red dots indicate a high risk of bias
for each bias criterion, yellow states a moderate risk, and green
indicates a low risk of bias). In a blinded assessment, if both the
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No sufficient data or uncertain
association between pelvic
floor muscle exercise

(n =34)

experimental and control groups had another form of training in
addition to routine care, in both experimenter exchanges, patients
may perceive themselves as better able to cooperate with treatment
for the experimental group because of the additional training for
both, and it has less psychological impact on patients, at which
point such cases are identified as low risk of bias in the blinded bias
assessment and, conversely, high risk of bias. Thirty-four studies
specified a specific randomization scheme, with the generation of
the randomized sequence being not specified in eight studies and
with a high risk of bias being grouped in two studies. Of the
publication bias, four studies were considered to be at high risk of
bias, possibly due to their association with novel device
development. Other sources of bias were judged to be unclear
except for one study that may have a potential link to a medical
device company or a company related to a novel treatment. One
study clarified the absence of corporate sponsorship (Figures 3, 4).

3.4 Results of the network meta-analysis

3.4.1 The web of relationships

According to the order of the various treatment methods, the 17
treatment methods were classified as follows: routine care (1),
routine care + pelvic floor muscle training (2), pelvic floor muscle
training + routine care + biofeedback (3), routine care + pelvic floor
muscle training + professional therapist-guided treatment (4),
pelvic floor muscle training + routine care + biofeedback +
professional therapist-guided treatment (5), pelvic floor muscle
training + electrical nerve stimulation therapy + routine care (6),
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Literature bias evaluation results.

special medical instruments (penile vibratory stimulation (PVS)
units) + routine care + pelvic floor muscle training (7), routine care
+ pelvic floor muscle training + drug treatment (duloxetine) (8),
pelvic floor muscle training + routine care + biofeedback +
professional therapist-guided treatment + electrical nerve
stimulation therapy (9), routine care + electrical nerve stimulation
therapy + professional therapist-guided treatment + pelvic floor
muscle training (10), electrical nerve stimulation therapy +
biofeedback + pelvic floor muscle training + routine care floor
muscle training + routine care (11), pelvic floor muscle training +
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routine care + biofeedback + professional therapist-guided
treatment + preoperative pelvic floor muscle training + routine
care (12), pelvic floor muscle training and routine care + pelvic floor
muscle training + advanced pelvic floor exercises (13), routine care
+ preoperative pelvic floor muscle training + biofeedback +
professional therapist-guided (14), routine care + preoperative
pelvic floor muscle training (15), routine care + drug treatment
(duloxetine) (16), routine care + drug treatment (duloxetine) +
pelvic floor muscle training + biofeedback + professional therapist—
guided treatment (17), as shown in Table 1 and Figure 5.

The network relationships for the treatments used to restore
postoperative incontinence in patients undergoing radical
prostatectomy are shown in Figures 6A-D. The network diagram
represents the number of studies, with the thicker the line segment,
the more studies are included; the circular area in the network
diagram represents the sample size of the population using the
measure, with the larger the circle, the larger the population
included in the study. The line segments between the dots
represent studies for which they are directly comparable.

3.4.2 Inconsistency test
3.4.2.1 Overall inconsistency test

The results of the overall inconsistency analysis showed that the
overall effective rate was greater than 0.05, indicating that the results
of direct and indirect comparisons were consistent across

treatment modalities.

3.4.2.2 Ring inconsistency test

The lower 95% CI for all closed-loop IFs involved in the
indicator did not reach 0, suggesting that the loop inconsistency
was statistically significant, whereas the rest of the loops were not
statistically significant.

3.4.3 Results of the network meta-analysis
3.4.3.1 Total clinical effectiveness in 1 month

We used network meta-analysis of different pelvic floor muscle
treatment measures to assess the recovery of urinary incontinence
in patients at 1 month after radical prostate cancer surgery.
Treatment 9 (pelvic floor muscle training + routine care +
biofeedback + professional therapist-guided treatment + electrical
nerve) demonstrated better outcomes compared with treatment 1
(routine care) and treatment 2 (routine care + pelvic floor muscle
training) at 1 month (OR: 5.65, 95% Confidence Range Interval
(Crl): 1.18-26.96; OR: 3.26, 95% Crl: 1.01-10.50). Treatment 13
showed better results compared with treatment 1 at 1 month
postoperatively (OR: 13.50, 95% Crl: 1.25-146.11), as shown in
Figure 7A. The SUCRA values for the various treatments are shown
in Figure 7B.

In Figure 7B, we can see that treatment 14 (routine care +
preoperative pelvic floor muscle training + biofeedback +
professional therapist-guided treatment), treatment 9 (pelvic floor
muscle training + routine care + biofeedback + professional
therapist-guided treatment + electrical nerve), and treatment 8
(routine care + pelvic floor muscle training + drug treatment
(duloxetine) are ranked as the top three in terms of efficacy. In
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TABLE 1 Pelvic floor muscle treatment methods and
corresponding numbers.

Treatment

1

Treatment 2

Treatment 3

Treatment 4

Routine care
Routine care + pelvic floor muscle training
Pelvic floor muscle training + routine care + biofeedback

Routine care + pelvic floor muscle training + professional
therapist guided treatment

Treatment 5

Treatment 6

Treatment 7

Treatment 8

Treatment 9

Treatment 10

Treatment 11

Treatment 12

Pelvic floor muscle training + routine care + biofeedback +
professional therapist-guided treatment

Pelvic floor muscle training + electrical nerve stimulation
therapy + routine care

Special medical instruments (PVS units) + routine care +
pelvic floor muscle training

Routine care + pelvic floor muscle training + drug
treatment (duloxetine)

Pelvic floor muscle training + routine care + biofeedback +
professional therapist-guided treatment + electrical nerve
stimulation therapy

Routine care + electrical nerve stimulation therapy +
professional therapist-guided treatment + pelvic floor
muscle training

Electrical nerve stimulation therapy + biofeedback + pelvic
floor muscle training + routine care

Pelvic floor muscle training + routine care + biofeedback +

professional therapist-guided treatment + preoperative pelvic

floor muscle training

Treatment 13

Treatment 14

Treatment 15

Treatment 16

Treatment 17

Routine care + pelvic floor muscle training + advanced
pelvic floor exercises

Routine care + preoperative pelvic floor muscle training +
biofeedback + professional therapist-guided treatment

Routine care + preoperative pelvic floor muscle training
Routine care + drug treatment (duloxetine)

Routine care + drug treatment (duloxetine) + pelvic floor
muscle training + biofeedback + professional therapist-
guided treatment

Frontiers in Oncology

the network meta-analysis ladder table of urinary incontinence
recovered within 1 month after surgery, we found that biofeedback
therapy under professional guidance had a better therapeutic effect,
and the drug duloxetine also had a better adjunctive effect on the
recovery of postoperative incontinence in patients.

In the recovery of urinary incontinence after radical prostate
cancer surgery, in Table 2 we found the role of biofeedback therapy
under professional guidance is evident during the first month of
treatment, whereas drug treatment also plays a significant role in
postoperative recovery. This means that, for a rapid recovery or
improved control of incontinence, professionally supervised
biofeedback pelvic floor muscle training supplemented with
medication is required.

3.4.3.2 Total clinical effectiveness in 3 months

We used a network meta-analysis of different pelvic floor
muscle treatment measures to assess the recovery of urinary
incontinence in patients at 3 months after radical prostate
cancer surgery.

Treatment 6 (pelvic floor muscle training + electrical nerve
stimulation therapy + routine care) showed better results at 3
months compared with treatment 1 (routine care), treatment 2
(routine care + pelvic floor muscle training), treatment 4 (routine
care + pelvic floor muscle training + professional therapist-guided
treatment), treatment 5 (pelvic floor muscle training + routine care
+ biofeedback + professional therapist-guided treatment),
treatment 7 [special medical instruments (PVS units) + routine
care + pelvic floor muscle training], treatment 12 (pelvic floor
muscle training + routine care + biofeedback + professional
therapist-guided treatment + preoperative pelvic), treatment 16
[routine care + drug treatment (duloxetine)], and treatment 17
[routine care + drug treatment (duloxetine) + pelvic floor muscle
training + biofeedback + professional therapist-guided treatment]
at 3 months postoperatively (OR: 18.06, 95% CrI: 3.00-108.71; OR:
16.40, 95% Crl: 3.22-83.57; OR: 10.81, 95% Crl: 1.83-63.97; OR:
9.35, 95% Crl: 1.47-59.38; OR: 14.05, 95% Crl: 1.24-159.37;
OR: 11.76, 95% Crl: 1.85-74.73; OR: 18.85, 95% Crl: 1.85-192.29;
OR: 34.02, 95% Crl: 3.07-377.25). Treatment 9 (pelvic floor muscle
training + routine care + biofeedback + professional therapist—
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TABLE 2 Network meta-analysis ladder table of postoperative urinary incontinence recovered in 1 month.

Frontiers in Oncology

—~
wn
]
(=)}
X
=
(=}
e
-
N
[a\}
~| =
o N
o
a0
IS B
S| <
==
el e
[ ]
N
(=1 -]
| =~ ~
~ & o
N =9
o on <
X = 5
Q2|2
elele
oS N
X | = @
(= T N =
al ~| ~ -
-
S - ]
P R B
"ﬁ:ff;\"
S = =2 =
I = S
ERERSARSARS)
o A
o o
N T R N
[ IR =
P S P R
~ O <]
o~ [*)}
53 %8 3
© | K 1.« 9
- O R P N
Lo - [}
-4 a2 3
e s s 2 oS
el e S
— N}
[N} [\
- 2% X = g
I S R S
~lAalalal~| &~
M | = N 9o = o
TS| Q| | K
N~ o en o~ AN
o F 8 8 = o
el el e e|e | <
= = = = = e =)
c|le|je|e/e|e
D S Vo B o R I o)
Nl Y | n| 4 A
o o o o o
— —~
Slalalgl ol al ~
— = N o
Clx &4 2 o q g8
— Ml al S e R
b R S B = S B
o I S o R B - S N NS
@ S = 5 a <= g
s|le|les|ls e ¢ S
S S S
0 | 0 o N
& I v g = a 2
~ | S|l 2 = 3
—~
@ g 9 2 T T = =
|l s | ZF || 2| &
[Se T =T N S B T - N Y S T R
I T S RN
© § S = =2 =@ = 8
S s /lSs | S| s8s s S 3
S leleSle e e |2
[} T o I ¥ o T B
S & v a4 S a 3z
S e - T A = S
~ o~ RN A o~ m A~ o~
= n 9 9|/l 2 9o 9 9z
o 0 2O = 2 S v g
T I T BT Vo B B L S R
[ < N S Y S Y A S R R B
“ 84 8§ 2| = £ a <= 8
S e s/ e|/s € e ¢
— 00 o | S O
[ — o~
L T T T ¢ T - S PSS B SRS SR VoY
- = | §| S| 4 = o3
Al alal o ~ ~| =] 2| ~
(=2 - N O S T 5 ~ n o o~
L T A s O g LR R ]
- = =N | - w o= - -
= N S T T S F = F
A RS BN AN B A B I
L= == =S B S B ) = = = R =)
cle|e|le|e e|leje|e
Qo o @ ¥ @ ®© *+ @ o
B - T S T A B B | N 0 = | A
o o o -~ | o o o o o
Alalalal & & ~| ~ —~
a4 o v o« < - < [sa}
° a8 < = | 94 d @ | . <
T - T - R ) o o~ —
- ¥ 8 S S o < ot o
[ T T e T e T o O e | < <
= = R S = B =T B =) == =3
e|le|le|leje|e el e e
«©w o  *F < O O LA ¥ o
AT I Tt T I T B < S e -
oo o o o o | o o o [=}

10.3389/fonc.2023.1307434

guided treatment + electrical nerve) showed better results compared
with treatment 1 (routine care), treatment 2 (routine care + pelvic
floor muscle training), treatment 4 (routine care + pelvic floor
muscle training + professional therapist-guided treatment),
treatment 12 (pelvic floor muscle training + routine care +
biofeedback + professional therapist-guided treatment +
preoperative pelvic), treatment 16 [routine care + drug treatment
(duloxetine)], and treatment 17 [routine care + drug treatment
(duloxetine) + pelvic floor muscle training + biofeedback +
professional therapist-guided treatment] (OR: 7.89, 95% Crl:
1.89-32.96; OR: 7.16, 95% Crl: 2.13-24.12; OR: 4.72, 95% Crl:
1.16-19.31; OR: 5.14, 95% Crl: 1.15-22.96). Treatment 11 (electrical
nerve stimulation therapy + biofeedback + pelvic floor muscle
training + routine care) showed better results compared with
treatment 17 [routine care + drug treatment (duloxetine) + pelvic
floor muscle training + biofeedback + professional therapist-guided
treatment] (OR: 13.76, 95% Crl: 1.17-161.77).

Treatment 3 (pelvic floor muscle training + routine care +
biofeedback) showed better results compared with treatment 2
(routine care + pelvic floor muscle training) (OR: 2.71, 95% Crl:
1.03-7.14). Treatment 10 (routine care + electrical nerve
stimulation therapy + professional therapist-guided treatment +
pelvic floor muscle) showed better results compared with treatment
1 (routine care) (OR: 3.80, 95% Crl: 1.01-14.26). Treatment 11
(electrical nerve stimulation therapy + biofeedback + pelvic floor
muscle training + routine care) showed better results compared
with treatment 1 (routine care) and treatment 2 (routine care +
pelvic floor muscle training) (OR: 7.32, 95% Crl: 1.12-47.80; OR:
6.65,95% Crl: 1.20-36.97) at 3 months postoperatively, as shown in
Figure 8A. The SUCRA values for the various treatments are shown
in Figure 8B.

In Figure 8B, we can see that treatment 6 (pelvic floor muscle
training + electrical nerve stimulation therapy + routine care),
treatment 9 (pelvic floor muscle training + routine care +
biofeedback + professional therapist-guided treatment + electrical
nerve), and treatment 15 (routine care + preoperative pelvic floor
muscle training) are in the top three in terms of effectiveness. In the
network meta-analysis ladder table of postoperative urinary
incontinence recovered in 3 months, we could find that treatment
6 (pelvic floor muscle training + electrical nerve stimulation therapy
+ routine care) was better than most of the treatments at 3 months.

In the short to medium term, in Table 3 we found
electrostimulation has been shown to have a significant effect on
the recovery of urinaryincontinence, and this has led to the need for
more electrical stimulation of the relevant pelvic floor nerves.
Similarly, biofeedback is also useful in the short to medium term.
In Table 4, we found that preoperative pelvic floor muscle exercise
may affect the effectiveness of electrotherapy for postoperative
urinary incontinence in patients and that preoperative pelvic floor
muscle training is not a good option for patients who want to treat
urinary incontinence with electrotherapy after radical prostate
cancer surgery.

3.4.3.3 Total clinical effectiveness in 6 months

We used a network meta-analysis of different pelvic floor
muscle treatment measures to assess the recovery of urinary
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(A) The forest plot represents the OR and 95% Crl for a two-by-two comparison of multiple treatment modalities for urinary incontinence at 1
month after radical prostatectomy. (B) Cumulative probability graph of postoperative urinary incontinence recovered in 1 month.

incontinence in patients at 6 months after radical prostate
cancer surgery.

Treatment 3 (pelvic floor muscle training + routine care +
biofeedback) showed better results compared with treatment 1
(routine care), treatment 2 (routine care + pelvic floor muscle
training), treatment 5 (pelvic floor muscle training + routine care
+ biofeedback + professional therapist-guided treatment),
treatment 7 [special medical instruments (PVS units) + routine
care + pelvic floor muscle training], treatment 12 (pelvic floor
muscle training + routine care + biofeedback + professional
therapist-guided treatment + preoperative pelvic floor muscle
training), treatment 16 [routine care + drug treatment
(duloxetine), and treatment 17 [routine care + drug treatment
(duloxetine) + pelvic floor muscle training + biofeedback +
professional therapist-guided treatment] (OR: 43.43, 95% Crl:
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1.15-1,642.47; OR: 68.87, 95% CrI: 2.30-2,060.60; OR: 46.62, 95%
Crl: 1.37-1,587.93; OR: 160.68, 95% Crl: 2.70-9,548.99; OR: 68.87,
95% Crl: 1.26-3,762.83; OR: 54.95, 95% Crl: 1.13-2,671.06; OR:
84.19, 95% Crl: 1.13-2,671.06). Treatment 2 (routine care + pelvic
floor muscle training) showed worse results compared with
treatment 4 (routine care + pelvic floor muscle training +
professional therapist-guided treatment) and treatment 9 (pelvic
floor muscle training + routine care + biofeedback + professional
therapist-guided treatment + electrical nerve) (OR: 0.34, 95% Crl:
0.12-0.96; OR: 0.18, 95% Crl: 0.04-0.78) at 6 months
postoperatively, as shown in Figure 9A. The SUCRA values for
the various treatments are shown in Figure 9B.

In Figure 9B, we can see that treatment 3 (pelvic floor muscle
training + routine care + biofeedback), treatment 10 (routine care +
electrical nerve stimulation therapy + professional therapist-guided

frontiersin.org


https://doi.org/10.3389/fonc.2023.1307434
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Yu et al.

10.3389/fonc.2023.1307434

=
5885808

83220
5

2284

52

Ty

8
e

REdses
23235 38228 38:5;

&
R
5
2

egaba:
TR

T

3
8805

B2 RNER2 oL AAER ARERRA S,

e

2ty

=Lennnzggnean“mwe
5852552382

5o BN N
FERee

1258

s

5582385 S 5ER RS

AN

BanY:

RBEAREL 0 AEIBENICY,

GosBaNzds]

Eoeee s

33
%

2

AEH

53380

R
£

aagas,

RN
S

SSiassa

8

Eeoohiss

5

uBBRRasB5ES

i

22!

e

&
&

FIGURE 8

10th

=®-—Treatmentl 20.4

=@—=Treatment2 29.8

==®==Treatment3 57.9

Treatment4 39.7

=@—Treatment5 38.4

==@==Treatment6 92.9

«=@==Treatment7 30.3

=@—Treatment8 66.5

=@=Treatment9 80.9

=@—Treatment10 64.5

=@—Treatmentll 76.9

=@=—Treatment12 35.3

=8-—Treatment13 65.8

==0-=Treatment15 78.7

Treatmentl16 21.8

Treatmentl7 9.9

11th 12th  13th 14th 15th 16th

(A) The forest plot represents the OR and 95% Crl for a two-by-two comparison of multiple treatment modalities for urinary incontinence at 3
months after radical prostatectomy. (B) Cumulative probability graph of postoperative urinary incontinence recovered in 3 months.

treatment + pelvic floor muscle), and treatment 9 (pelvic floor
muscle training + routine care + biofeedback + professional
therapist-guided treatment + electrical nerve) are in the top three
in terms of effectiveness. In the network meta-analysis ladder table
of postoperative urinary incontinence recovered in 6 months, we
could find that treatment 3 (pelvic floor muscle training + routine
care + biofeedback) was better than treatment 5 (pelvic floor muscle
training + routine care + biofeedback + professional therapist-
guided treatment) and treatment 12 (pelvic floor muscle training +
routine care + biofeedback + professional therapist-guided
treatment + preoperative pelvic).

In Table 5, we found that electrical stimulation and biofeedback
therapy remained effective during the 6-month interim treatment
period. At the 6-month interim treatment, preoperative pelvic floor
muscle training still had a detrimental effect on the postoperative
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electrical stimulation treatment and, unexpectedly, on the guided
treatment by the specialist therapist, which may be related to the
level of the specialist therapist.

3.5 Total clinical effectiveness at 12 months

We used a network meta-analysis of different pelvic floor
muscle treatment measures to assess the recovery of urinary
incontinence in patients at 12 months after radical prostate
cancer surgery. Treatment 2 (routine care + pelvic floor muscle
training) showed better results compared with treatment 9 (pelvic
floor muscle training + routine care + biofeedback + professional
therapist-guided treatment + electrical nerve) (OR: 0.10, 95% Crl:
0.01-0.86) at 12 months postoperatively, as shown in Figure 10A.
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The SUCRA values for the various treatments are shown
in Figure 10B.

In Figure 10B, we can see that treatment 9, treatment 10, and
treatment 3 are in the top three in terms of effectiveness. In the long
term, comprehensive treatment remains at the top of the treatment
effectiveness scale, whereas the rest of the treatment modalities do
not produce significant changes, which may be consistent with
previous research that various treatments help control incontinence
in the short term, but have similar effects in the long term.

In general, biofeedback and pelvic floor training can be used to
treat incontinence in the early post-operative period in order to
maintain a better recovery, and, where possible, specialist treatment
is also required. Professional treatment can also have a significant
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effect on the first and middle post-operative period, and it is
advisable to also offer bioelectric stimulation in the post-operative
period. In the longer term, there is no significant difference between
the treatments, and, for those who are not financially able to do so,
we can use general pelvic floor training, which is slightly less
effective in the early stages of treatment, but, in the long term, the
two treatments are similar. At the same time, we can also start to
develop more advanced medical devices for the treatment.

3.5.1 Small sample effect estimation

Funnel plots were drawn for the total effective outcome
indicator to test for publication bias. The results showed that all
studies were generally symmetrically distributed around the X = 0
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https://doi.org/10.3389/fonc.2023.1307434
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Yu et al. 10.3389/fonc.2023.1307434
Treatment Effect Wean with 9511
Treatmentz vs Treaiment e 76021277)
Treatment3 vs Treatment1 127.61)
Treaiments v Treament [ e e—" 7
Treaimenta v Treament — e I
Treaimene v Treainent 50
Tieaiments v Treament o
Tieaiments v Treament S5
TreBmento s Treament 259
THegmeeto 2 Tresmentt ey
Teamentg v Tresmentt LSS
Treatment16 vs Treatment1 | — E— 4 56)
Treatment17 vs Treatment1 —— 5 78)
e vs Tieamenis 0895t any
Treatmentd vs Treatment2 H—— Y 78)
Treatment5 vs Treatment2 —_— 0 75)
atment6 vs Treatment2 | e . S—— 08 (( 14.33)
Treatment7 vs Treatment2 ( 5.69)
Treatment8 vs Treatment2 15 (€ 485%
reatment9 reatment o 10.09 (1.17,87.16)
THeSe V2 T 5% (678 579%h
Treamentig Ve Treaimer 106
Treatment16 vs Treatmer 1 4.03)
Treatment17 vs Treatmer | EE— 37)
e v reaims 843
TreBimens v Treaime 0503
TreBimenie v Treaime 07 %)
Treaimente s Treamen 4 (0005 53)
e Sl
e v Treamen 24350}
TTegmentio s Tregimen 1105 4%
Tieaimentts v2 Tieamen 057
e L 051t
Treaimente v Tresmen 3550
et v Treaimen E——— 8270
Tre3imenia s Treamen 3750
Treament v Teamen 2758
LA 4555
Treaimeni v reaimen S 2s)
e L 7 10007
e v Tz 719
S . 4
Treatment17 vs Treatmentd —_— 51 %)
e v Teamenia 5 1558
femn e 2158
et v Teamente 10958
TR v Teamens s orsiicoh
iSment vs Jresments AN
e v Treament s
s O ———— 1375
Heaimentie = Fesments [——— 201358
ey v Teamene 100535
Jremens & feme 8007275
e v Heamen o (05737 53)
e v Tieamenie 5031 5i5an
0 V% Trcamene 3%
fom e s
9 v Heamenie 50005478
e v Heameny 2 ioshe)
e v Heamenty St
TS v Tedimenty 355 62832007
Treanentio s freament? iied
etz 2 Tregmen RS
eaiments s Tesmeny ]
ento v Heaiments 520 58)
THEZeE v Tedinenty 21055
Treament s freaments 51
ement2 2 Tieamens Tiie
Ticaimenio v Heziments i)
TIamenio v rezimert 33500
Treanentio s freament 157
Ticaimentie v Heaimento 5157
i S Te 5156
TSt ez 4 (000533)
Timentia = Ticamentio 4 (300557
Treatment17 Vs Treatmen0 2 (680355
TIEamenie = Ticamentio Bae
Taimenis = Ticaimentis 3065881
Tmenir s Ticamontia s — 7 6%5)
[ 0 1 37 1339
100
90
80 —e—Treatmentl 415
—e—Treatment2  30.5
70 —o—Treatments 806
Treatmentd 61.0
60 —e—Treatment5  34.6
=@ Treatment6 51.8
50
=== Treatment7 204
o —e—Treatments 5.2
—e—Treatments 824
0 —e—Treatment10 855
==@==Treatment12 515
20 ——Treatmentl6 214
o Treatment17 236
10
¢ — —
o e 2>
Treatment1 Treatment2 Treatment3 Treatmentd Treatments Treatment Treatment7 Treatments Treatment9 Treatmentl0 Treatment12 Treatment16 Treatmenti7
FIGURE 10

(A) The forest plot represents the OR and 95% Crl for a two-by-two comparison of multiple treatment modalities for urinary incontinence at 12
months after radical prostatectomy. (B) Cumulative probability graph of postoperative urinary incontinence recovered in 12 months.

vertical line, and most studies fell inside the funnel, whereas some
fell at the bottom, suggesting a possible small sample effect
(Figures 11A-D).

There are some limitations in this study: all of the naive studies
were in English, and most of them were of high quality in terms of
allocation concealment and blinded implementation, but there may
still be some bias. This suggests that future studies should pay
attention to the reporting of safety.

This study has considerable merit in that the quality of the
literature is relatively high and the included literature has a low
publication bias. This network meta-analysis did not require a high
level of gender, age, and basic physical fitness of the patients
studied, and the relatively small amount of relevant foreign
language literature retrieved so far could be used to increase the
amount of data collected later in the study to better define
the findings.

In summary, the results of this study showed that pelvic floor
muscle training combined with biofeedback and guidance from
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professional therapists had a better recovery effect on urinary
incontinence about 1 month after surgery than conventional care
and pelvic floor muscle training. Bioelectrical stimulation combined
with pelvic floor muscle exercise has a good recovery effect at 3
months; biofeedback treatment is more conducive to the recovery of
urinary incontinence at 6 months after surgery; at 12 months,
combined with biofeedback and electrical stimulation, therapist-
guided pelvic floor muscle training is better than traditional pelvic
floor muscle training.

4 Discussion

Urinary incontinence in individuals with radical prostate cancer
primarily arises from structural or functional irregularities in the
urethral sphincter. This can encompass damage to both the external
urethral sphincter and associated nerves, as well as an inadequate
length of the functional urethra. These issues subsequently induce
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alterations in the anatomy and function of the bladder and its outlet.
Consequently, some patients may encounter urinary incontinence,
attributed to diverse factors, including damage to the detrusor
muscle, the duration of the extraction procedure, and individual
variations in physical condition (50, 51).

“No pad” after radical prostatectomy is currently considered to
have the best effect in assessing the effect of other factors on urinary
incontinence (52). The baseline level (surgical method, degree of
urinary incontinence, and other physical indicators) of patients
after radical prostatectomy also has a certain impact on the
treatment effect of patients. In terms of surgical methods, patients
with robot-assisted radical prostatectomy recover the fastest after
surgery (53); in surgical approach, perineal radical resection of
prostate cancer is more effective than peritoneal radical resection; in
surgical procedure, retention of lateral prostatic fascia (54), anterior
and posterior fascia (55), nerve (56), and distal urethral sphincter
complex (57) can accelerate the occurrence of postoperative urinary
incontinence. In terms of physical indicators, younger patients (58),
less weight (body mass index < 30) and frequent physical exercise
(1 h or more per week) (59), and patients with longer
preoperative membranous urethral length (60) showed faster
recovery of postoperative urinary incontinence. However, the
baseline level only had an impact on the early urinary
incontinence back-resuscitation after radical prostatectomy, and
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there was no significant difference in the recovery of long-term
urinary incontinence.

The common clinical treatment modalities include surgical
treatment, and non-surgical treatment includes 1. pelvic floor
muscle training (preoperative, postoperative, and ultrasound-
guided), 2. electrical stimulation (electrical nerve stimulation -
perineum, and electrotherapy - anal electrical stimulation), 3.
lifestyle modification, 4. external penile compression devices, 5.
conservative treatment (reducing coffee intake and weight loss), 6.
medication (duloxetine, etc.), 7. endoscopic treatment, 8. urethral
fillers (collagen injections), 9. specialist therapist supervision, 10.
bladder training and surgical treatment, 11. sling surgery, and 12.
the implantation of an artificial sphincter.

In our studies, we have found that the treatment or prevention
of urinary incontinence through preoperative or postoperative
measures has a significant effect on the development of
complications of urinary incontinence in the short term but not
in the long term. This does not mean that this range of therapeutic
measures is not sufficiently effective, provided that we can reduce
the duration of the effects of complications in a proactive way to
bring about an improvement in the quality of life of patients after
surgery and also to reduce the burden of disease on patients and
health institutions (61). In terms of economic effects, biofeedback
and professional therapist-guided treatment have similar treatment
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TABLE 4 Network meta-analysis ladder table of postoperative urinary incontinence recovered in 3 months.

1.00
(0.48, 2.06)

0.36
(0.12, 1.13)

0.63
(0.31, 1.29)

0.65
(0.28, 1.52)

0.63
(0.31, 1.27)

0.66
(0.29, 1.50)

1.74
(0.60, 5.02)

1.80
(0.52, 6.22)

0.17
(0.03, 1.10)

1.04
(0.40, 2.72)

0.85 0.86 236 1.36 131
(0.12, 5.86) (0.14, 5.11) (0.31,17.87) | (0.20, 9.24) (0.18, 9.32)
0.25 0.25 0.69 0.40 0.38 413 0.29
(0.05, 1.26) (0.06, 1.06) (0.12, 3.91) (0.08, 1.97) (0.07, 2.01) (0.47, 35.93) (0.03, 2.91)

038 021 229 0.16 055

(0.08, 1.79) (0.05,0.91) (0.31,17.15) (0.02, 1.40) (0.09, 3.61)

0.28 076 0.44 0.42 454 032 1.10 1.98
(0.07, 1.03) (0.15, 3.77) (0.11, 1.78) (0.10, 1.82) (0.57, 36.38) (0.04, 2.96) (0.16, 7.70) (0.34, 11.74)

0.41 024 0.23 247 0.18 0.60 1.08 054

(0.06, 2.93) (0.04, 1.50) (0.03, 1.52) (0.55, 11.20) (0.01, 2.07) (0.06, 5.55) (0.13, 8.68) (0.06, 4.67)
0.70 071 1.94 112 1.08 0.82 2.80 255 4.68
(0.25, 2.01) (0.30, 1.68) (0.54, 7.00) (0.38, 3.29) (0.34, 3.44) (0.11, 5.99) (0.52, 15.05) (0.54,11.93)  (0.69, 31.70)
023 024 0.65 037 036 3.86 028 0.94 1.69 0.85 1.56 033
(0.03, 1.80) (0.04, 1.58) (0.08, 5.47) (0.05, 2.84) (0.05, 2.86) (0.32, 47.01) (0.02, 3.74) (0.09,10.19) | (0.18, 16.06) (0.08, 8.59) (0.12, 20.14) (0.04, 2.71)
0.11 0.11 031 0.18 0.17 1.84 0.13 045 0.81 041 0.75 0.16 0.48
(0.01, 1.42) (0.01, 1.52) (0.02, 4.83) (0.01, 2.44) (0.01, 2.25) (0.09, 39.42) (0.01, 3.08) (0.02, 8.74) (0.05, 14.14) (0.02, 6.93) (0.03, 16.75) (0.01, 2.41) (0.02, 11.99)
114 115 3.16 1.82 1.75 1.34 457 415 7.62 1.63 4.88 10.22
(0.23, 5.61) (0.22, 6.10) (0.47,21.03) | (0.33,9.98) (0.36, 8.63) (0.12,1543) | (0.50, 41.30) (0.55,31.46) | (0.70, 82.63) (0.26,10.31) | (0.39, 61.38) (0.53, 195.83)
2,07 2.08 570 329 3.16 242 8.24 7.49 2.94 8.80 18.45
(0.37,1141) | (035,12.33)  (0.77,4201) | (0.54,20.15)  (0.57,17.55) (0.19,30.16)  (0.83, 81.37) (0.90, 62.45) (0.42,20.65)  (0.65,119.61)  (0.90, 377.58)
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TABLE 5 Network meta-analysis ladder table of postoperative urinary incontinence recovered in 12 months.

1.31
(0.36, 4.78)

0.11

0.08

(0.00, 3.81) (0.00, 2.28)

0.55 0.42 5.14

(021, 1.47) (0.15, 1.21) (0.16, 167.61)

1.24 0.95 11.55 225

(0.31, 4.93) (0.27, 3.37) (0.33, 404.45) (0.56, 9.06)

0.63 0.48 5.86 1.14 0.51

(0.06, 6.46) (0.07, 3.33) (0.13, 273.67) (0.13, 10.29) (0.05, 5.12)

2.62 2.00 24.35 474 211 4.15

(0.17, 41.18) (0.18, 22.74) (0.40, 1493.55) (0.34, 66.95) (0.14, 32.71) (0.19, 92.62)

0.32 0.24 2.93 0.57 0.25 0.50 0.12

(0.02, 6.58) (0.02, 3.76) (0.04, 218.45) (0.03, 10.81) (0.01, 5.23) (0.02, 14.37) (0.00, 4.72)

0.13 0.23 0.10 0.21 0.05 041

(0.01, 1.61) 121 (0.02, 6331)  (0.02, 2.58) (0.01, 1.27) (0.01, 3.72) (0.00, 1.28) (0.01, 13.54)

0.09 0.07 0.16 0.07 0.14 0.03 0.28 0.68

(0.01, 1.25) (0.00, 1.28) 0.82 (0.01, 69.64)  (0.01, 2.68) (0.00, 1.40) (0.00, 4.74) (0.00, 1.54) (0.01, 15.74) (0.02, 26.19)

0.64 0.49 5.94 1.16 051 1.01 0.24 2.03 492 7.20

(0.04, 9.20) (0.05, 5.02) (0.10, 343.82) (0.09, 14.91) (0.04, 7.31) (0.05, 20.91) (0.01, 7.08) (0.06, 74.45) (0.21, 117.87) (0.17, 306.99)

211 1.61 19.55 3.80 1.69 333 0.80 6.67 16.20 2371 3.29
(0.39, 11.38) (0.25, 10.41) (0.43, 884.00) (0.61, 23.56) (0.32, 8.93) (0.23, 48.99) (0.04, 17.23) (0.24, 185.09) (0.93, 281.04) (1.03, 544.32) (0.17, 65.30)
1.96 1.50 18.21 3.54 1.58 311 0.75 6.21 15.10 22.09 3.07
(0.36, 10.71) (0.23, 9.78) (0.40, 827.30) (0.57, 22.16) (0.30, 8.40) (0.21, 45.93) (0.03, 16.14) (0.22, 173.33) (0.87, 263.41) (0.96, 509.90) (0.15, 61.18)

0.93
(0.16, 5.39)
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prices (62), and electrical nerve stimulation therapy is often more
expensive than conventional care in the treatment of patients (63).
Pelvic floor muscle therapy alone and usual care are more cost-
effective than other forms of treatment. Taking into account quality
adjusted life year, we point out that treatment for only severe life-
affecting incontinence is likely to be cost-effective. We also state
that, when severe urinary incontinence occurs after surgery, pelvic
floor muscle exercise therapy such as biofeedback, electrical
stimulation, and personal guidance can effectively increase the
recovery of urinary incontinence in the first 3 months. When
urinary incontinence does not have a great impact on life,
conservative treatment and ordinary pelvic floor muscle exercise
may be more cost-effective.

During pelvic floor exercises, which are difficult to assess and
often have an impact on the management of pelvic floor exercises,
relying on professional guidance and biofeedback can be
burdensome to treatment. If the patient can be given this training
preoperatively, it may be possible to reduce the cost and time and
effort of treatment by allowing the patient to complete this modified
version of the pelvic floor exercise, and, more fortunately, a new
device has been investigated by Hodges and others, and we will soon
see the results of the device (64, 65).

Validity testing of the stopwatch may be a valid assessment tool
when determining the strength of the pelvic floor muscles exercised
after radical prostate cancer surgery, in a simple test that can
determine the degree of strength of the patient’s pelvic floor
muscles, which may be a better option compared with complex
electrophysiological activity tests.

In a study by Tantawy and others (66), whole-body vibration
training has been shown to be effective as an alternative to traditional
treatment for patients with post-radical prostate cancer incontinence
(66). In a study by Centemero et al.,, pelvic floor training prior to
surgery in the perioperative period for radical prostate cancer
improved postoperative urinary incontinence (22).

When patients have different degrees of post-operative
incontinence, different treatment modalities should be used.
Conservative treatment including Endo urethral injection can be
used for mild incontinence that has only a minor impact on life,
whereas surgical treatment is more effective when the incontinence has
reached a level that seriously affects the patient’s quality of life (67).

In a study of related drug treatments, it was found that, in
addition to duloxetine, proviverrine hydrochloride, and vardenafil
and tadalafil as phosphodiesterase type 5 inhibitors (PDE5-I),
solifenacin as M-type choline receptor antagonist, solifenacin, is
also effective in early postoperative urinary incontinence (68-71).

The use of PDES5-I improves the quality of life of patients after
surgery and is associated with its ability to relieve urinary
incontinence (72). Solifenacin’s effect is mainly to reduce the
probability of postoperative complications by improving detrusor
overactivity (DO) and cytometric capacity (73).

Non-surgical management of incontinence after radical prostate
cancer surgery can also be managed by bladder training, penciled
clamps, endoscopic therapy, injections, and lifestyle modifications
such as improving lifestyle, reducing coffee, and weight loss, but little
research has been reported on these modalities. It is hoped that more
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research will be conducted on these approaches in future studies (74).
Moreover, families with high medical burdens can wait for the
natural recovery of incontinence instead of using more costly
alternative treatments. As more relevant trials are conducted, in the
future, we may propose postoperative staged treatment options for
patients with postoperative urinary incontinence after radical
prostate cancer surgery. Researchers have also found acupuncture
to be more effective for pelvic floor muscle treatment (75), pending
further development of the database in the future experimental
results in different languages can be cross-referenced, and future
researchers may add to this paper for acupuncture treatment, future
researchers may add a comparison of the effects of acupuncture
treatment to this paper.

The majority of randomized controlled trials that are currently
available in clinical practice have been entered in this study, but
there may still be some omissions or errors in the analysis. Most of
the clinical data in this paper are usually published in professional
journals and magazines. For conference papers, due to the difficulty
of finding the original text, the data extracted from other journals
may be inaccurate, and only some of the conference papers where
the original text can be found are used in this paper. As some of the
experiments may have different conditions, there may be some
contradictions between experiments, we have reduced the influence
of potential influencing factors on the analysis results after a more
formal and reasonable method.

In this study, we mainly discussed the effect evaluation of
various treatment methods for urinary incontinence after radical
prostate cancer surgery. The baseline level of urinary incontinence
patients is also a confounding factor affecting postoperative urinary
incontinence, which mainly affects the evaluation of treatment effect
alone, whereas the baseline level of urinary incontinence has little
impact on the comparison of multiple treatment methods. There is
still a large scope for research in this area of clinical research, and
there are gaps in the study of many treatment modalities that need
to be investigated in more depth.

5 Conclusion

In this network meta-analysis, we compared the efficacy of
pelvic floor muscle training-based pelvic floor therapy measures in
patients with postoperative urinary incontinence after radical
prostate cancer surgery. We observed that biofeedback +
professional therapist-guided treatment demonstrated superior
therapeutic efficacy at 1 month to 6 months for early recovery of
incontinence, and electrical nerve stimulation therapy
demonstrated superior efficacy at about 3 months postoperatively
for recovery of incontinence in the middle of the postoperative
period. In December postoperatively, no significant difference was
observed in the rest of the modalities, except for electrotherapy +
biofeedback + professional guidance. Thus, we can conclude that
electrostimulation and biofeedback have a better effect in the early
and middle postoperative period, and if they are not effective, pelvic
floor muscle training + routine care + biofeedback + professional
therapist-guided treatment + electrical nerve stimulation therapy is

frontiersin.org


https://doi.org/10.3389/fonc.2023.1307434
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Yu et al.

still an effective measure to recover incontinence in the longer
postoperative period of about 1 year. In 12 months, the various
modalities do not show much variation. In the cost-effectiveness of
treatment, pelvic floor muscle training + routine care + biofeedback
+ professional therapist-guided treatment + electrical nerve
stimulation therapy within 3 months can quickly restore urine
control, improve patients” quality of life and the cost of follow-up
daily care. After 3 months, pelvic floor muscle + routine care may be
a more economical option to treat urinary incontinence.

It can greatly reduce the cost of treatment. However, with this
type of treatment, patients may experience a decrease in quality of
life and may increase the cost of care during urine-controlled
recovery time.
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