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Background: A growing number of researches suggested that preoperative pelvic floor muscle exercise
(PFME) was beneficial for urinary incontinence (UI) after a prostatectomy. However, these studies are
debatable and inconclusive. Hence, this article aimed to determine whether PFME improves Ul after a
radical prostatectomy (RP).

Methods: PubMed, Embase, Medline and Cochrane Library were searched for articles published from
2014 to October 2019 based on the Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA). This study was evaluated based on the Oxford Evidence-Based Medicine Center. A total of 1,269
subjects (experimental group: 628, control group: 641) in 18 studies met the inclusion criteria. In 18 studies,
enough quantitative data on postoperative incontinence were available for meta-analysis. UI was analyzed at 1,
3, 6 and 12 months and all comparative studies were pooled using fixed and random effects models. Contour-
enhanced funnel plots were used to assess publication bias.

Results: Pooled data revealed a total of 1,269 Ul patients that underwent preoperative PFME, including
PFME (N=628, 49.48%) and control group (N=641, 50.51%). There was no significant difference in the
postoperative incontinence rates at 1 month (RR: 0.85, 95% CI: 0.66-1.09, P=0.031, I’=62.4%), 6 weeks
(RR: 0.95, 95% CI: 0.85-1.05, P=0.618, I’=0.0%), 3 months (RR: 0.92, 95% CI: 0.63-1.34, P=0.000,
I’=83.2%), 6 months (RR: 0.86, 95% CI: 0.69-1.08, P=0.364, I’=8.4%) or 12 months (RR: 0.83, 95%
CI: 0.47-1.47, P=0.596, I’'=0.0%) after operation.

Conclusions: Contrary to previous work, the results presented here indicated that preoperative PFME
protocols did not reduce the rate of UL Further high-quality randomized controlled trials are necessary in
the future to verify these findings.
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Introduction

Radical prostatectomy (RP) is the best treatment for
localized prostate cancer. About 45% of men diagnosed
with prostate cancer will undergo RP. Urinary incontinence
(UI) is a common complication experienced after RP. UI
often occurs after the removal of the catheter. Especially
within the first 6 months after surgery, UI has a significant,
negative impact on the function health-related quality of
life (QoL) of a patient. The most common reason for Ul
after RP includes urethral sphincter deficiency or injury, as
well as bladder dysfunctions such as detrusor overactivity,
an impaired bladder filling sensation and low bladder
compliance (1). Furthermore, Postoperative Ul significantly
affects the QoL. Despite improved surgical techniques,
UI remains a complication for many patients undergoing
RP. Clinically, we have adopted many treatment methods
including conservative therapy, preoperative pelvic floor
muscle exercise (PFME), pharmacotherapy, penile clamp,
pad use, bulking agents, behavioral interventions, artificial
urinary sphincters and polypropylene mesh using the
transobturator approach (2). PFME after prostate surgery
may be effective in reducing postoperative Ul (3,4). Several
studies have investigated whether postoperative PFME
improves Ul after RP. PEFME improves both the strength
and coordination of the striated muscles of the pelvic floor
and could be performed with or without biofeedback.
Although a good deal of work in the past few years reported
that pelvic floor muscle training helps reduce UI after
prostatectomy, there is still controversy regarding the
relationship between PFME and post-prostatectomy UL
Therefore, we performed systematic review and meta-
analysis to assess the relationship between PFME and UL

The following article is presented in accordance with
the PRISMA reporting checklist (available at http://dx.doi.
org/10.21037/tau-20-684).

Methods
Literature search

A literature search of electronic databases including
PubMed, Medline, Embase, Web of Science and the
Cochrane library was performed on 20th October 2019.
The search process was based on a combination of the items
including “prostatectomy”, “pelvic floor muscle training”
or “pelvic floor muscle exercise”, or “urinary incontinence”.
The time frame searched was between October 2014 to

October 2019. A total of 41 articles were obtained from
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the literature. Conference reviews were not included in the
meta-analysis since an adequate amount of data was needed
from each article. A total of 15 articles were not included
based on what was presented in the abstract and full article.
There were also 3 duplicated articles in the group. After
eliminating inadequate articles and duplications, a total of
18 studies were included in the analysis.

Inclusion and exclusion criteria and outcome measures

Study selection was performed by two independent authors.
Inclusion criteria included: (I) all men undergoing RP, (II)
a form of intervention with or without preoperative PFME
guidance (physiotherapist or nurse) or biofeedback (auditory,
visual or tactile), (III) prostate cancer stages lower than
T3, (IV) RP that was open, laparoscopic or robot-assisted,
(V) the first PFME session occurring preoperatively, and
(VD) randomized and retrospective research. Studies were
excluded if they (I) failed to meet the inclusion criteria, (II)
included conference research, (III) contained insufficient
data, or (IV) did not compare or have preoperative PFME.
Main results of the evaluation indicators included
continence rate, pad weight and standard QoL indicators
[American Urological Association Symptom Index, Kings
Health Questionnaire (KHQ), University of California Los
Angeles Prostate Cancer Index (UCLA-PCI), international
incontinence consultation questionnaire (ICIQ) and
International Prostate Symptom Score (IPSS)].

Data extraction and study quality

"Two investigators extracted data from the primary literature.
PRISMA was used for reporting of this systematic review
and meta-analysis. The relationship between RP and Ul
were studied and defined. A total of 18 studies investigating
postoperative incontinence had sufficient quantitative data
appropriate for the meta-analysis. To evaluate these results,
data was pooled into preoperative PFME intervention or
no PFME. Ul at 1, 3, 6 and 12 months were analyzed using
the random effects approach for DerSimonian and Laird.
Results were presented as incontinence odds ratios (ORs)
<1 favoring the control.

Statistical analysis

Data were extracted from eligible studies to shed light on
the associations between PFME and UI in the form of
risk ratios (RRs) with a 95% confidence interval (CI). The
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Figure 1 Flow chart of the study selection process.

random effects model (DerSimonian-Laird method) or the
fixed effects model (Mantel-Haenszel method) were used
for meta-analysis based on the heterogeneity of the involved
studies. If significant heterogeneity was observed (P<0.10 or
I’>50%), a random effects model was utilized. Otherwise, the
fixed effects model was applied. Furthermore, publication
bias was estimated using contour-enhanced funnel plots. All
P values were calculated using a two-sided test and a value
less than 0.05 was considered as statistically significant. All
statistical analyses were performed using Statal2 (StataCorp
LP, College Station, Texas, USA), and Microsoft Excel
(V.2007, Microsoft Corporation, Redmond, Washington,
USA).

Results
Studies included in the meta-analysis

The meta-analysis included 18 published studies and only
13 contained sufficient data on postoperative Ul for analysis.
A flow diagram representing the article selection process is

© Translational Andrology and Urology. All rights reserved.

showed in Figure 1. Table 1 describes the clinical features of
the enrolled studies, summarizes the definition of UI, pelvic
floor muscle training programs and how the results were
evaluated. Most studies were published recently, so a review
is provided on this topic.

Quality of the included studies

Contour-enhanced funnel plots were used to assess publication
bias for each study. Sixteen of the 18 studies included
randomized controlled trials. However, five trials did not
describe how patients were randomized. Among the 18
articles, only 3 surgeons and assessors were unaware. Only the
surgeon was blinded in of the study conducted by Centemero
et al. (5). Most studies did not mention blinding, but in these
two studies, therapists were referred to as being blinded.

Most papers mentioned and explain why patients were
missing. Three studies did not explain the reason for the
incompleteness of the data and did not mention reasons
for patients dropping out. Only Ocampo-Trujillo ez /. (6)
contained information for missing patients.

Transl Androl Urol 2020;9(5):2146-2156 | http://dx.doi.org/10.21037/tau-20-684
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Pelvic floor muscle training  Length and timing of

Length of

Study Year Definition of continence ) ) Outcomes measurements follow-up,
regimen preoperative PFME
months
Dijkstra- 2015 Not defined Physiotherapist guided, visual First session Objective measurements 12
Eshuis et al. feedback, digital palpation and 2-4 weeks and questionnaires
EMG rectal probe preoperatively
Labonetal. 2014 Not defined Physiotherapeutic guided 1-3 sessions Pads per day or week or 12
preoperatively, not 24 h pad test weight and
stated when self-reported continence
rates
Patel et al. 2013 <2 gon24hpad Physiotherapist-guided First session >4 weeks Pads per day or week or 3
weight test preoperatively 24 h pad test weight
Geraerts 2013 Urineloss <1 gat1h Physiotherapist guided, visual First session Objective measurements 12
et al. feedback, digital palpation and 2-4 weeks and questionnaires
EMG rectal probe preoperatively
Hirschhorn 2013 Not defined Physiotherapist or nurse 1-3 sessions ICIQ, KHQ, IPSS, PG, 18
etal. guided, verbal and visual preoperatively, not ~ VAS, UCLA-PCI or self-
feedback stated when reported continence rates
Trujillo et al. 2013 Not defined Physiotherapist guided, verbal First session 3 d Objective measurements 1
and visual feedback preoperative and questionnaires
Mungovan 2013 Not defined Physiotherapist guided, verbal First session 3-6 weeks Objective measurements 2
et al. and visual feedback preoperatively and questionnaires
Ferrer Serda 2013 Urine loss of <1 g at 1 h Physiotherapist guided, verbal 1-3 sessions ICIQ, KHQ, IPSS, PG, 6
etal. and visual feedback preoperatively, not VAS, UCLA-PCI or self-
stated when reported continence rates
Collado etal. 2013 Not defined Surfaced electrodes, First session Objective measurements 12
incorporates abdominal 2-4 weeks and questionnaires
hypopressive technique preoperatively
Nilssenetal. 2012 <1 pad per day Physiotherapist or nurse 1-3 sessions Self-reported continence 12
guided, verbal and visual preoperatively, not rates
feedback, DVD instructions stated when
Terzonietal. 2012 Not defined Nurse guided, surface First session >4 weeks Objective measurements 6
electrode preoperatively and questionnaires
Tienfortietal. 2011 Based on self-reports Physiotherapist guided, verbal  First session 1d ICIQ, KHQ, VAS, UCLA- <6
and continence and visual feedback preoperative PCI, IPSS or self-reported
questionnaire continence rates
Centemero 2010 Based on self-reports Physiotherapist guided, verbal First session 2-4 week ICIQ, KHQ, IPSS, PGl, 3
etal. and continence and visual feedback preoperatively VAS, UCLA-PCI or self-
questionnaire reported continence rates
Dubbelman 2009 Urine loss of <1 g at 1 h physiotherapist guided, verbal First session 1d Pads per day or week or 6
etal. and visual feedback preoperative 24 h pad test weight
Burgioetal. 2006 3 consecutive weekly Visual biofeedback and rectal 1-3 sessions ICIQ, KHQ, IPSS, PG, <6
1-day diaries with no probe preoperatively, not ~ VAS, UCLA-PCI or self-
leakage or 7 d with no stated when reported continence rates

leakage

Table 1 (continued)
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Pelvic floor muscle trainin Length and timing of Length of
Study Year Definition of continence ) d d ) 9 Outcomes measurements follow-up,
regimen preoperative PFME
months
Parekh etal. 2003 <1 pad per day Physiotherapist guided, visual 1-3 sessions Pads per day or week or 12
feedback, digital palpation and preoperatively, not 24 h pad test weight
EMG rectal probes stated when
Sueppel etal. 2001 Not defined Visual feedback and rectal 2 sessions, “several Objective measurements 12
probes weeks” preoperatively and questionnaires
Bales et al. 2000 <1 pad per day Nurse guided, surface First session 2-4 week Pads per day or week or <6

electrode

preoperatively 24 h pad test weight

EMG, electromyography; ICIQ, International Consultation on Incontinence Questionnaire; IPSS, International Prostate Symptom Score;
KHQ, King’s Health Questionnaire; PFME, pelvic floor muscle exercise; UCLA-PCI, University of California Los Angeles Prostate Cancer

Index; VAS, visual analogue scale.

Definition of continence

There is no consistent conclusion for a definition of urinary
continence. Several studies used more than one method to
define continence. Ul of <1 g at 1 h were used in three of
the studies (7-9). UI of <1 pad per day was defined in three
of the studies (10-12). UI of <2 g on a 24 h pad weight test
was defined in one study (13). Accounts of self-reporting and
a continence questionnaire were used in two studies (5,14).
Only one study used 3 consecutive weekly 1-day diaries
with no leakage or 7 with no leakage defined as UI (15).
There were eight studies with no clear definition of urinary
continence (6,14,16-21).

Heterogeneity existed in the QoL tools, including the
ICIQ-UI, ICIQ-Overactive Bladder (ICIQ-OAB), UCLA-
PCI, IPSS, visual analogue scales, KHQ, Pelvic Floor
Inventories Leiden, Hopkins symptoms checklist and a
medical outcomes study short form. Some studies used a
combination of these QoL tools. The rest of the studies
used a single QoL tool, although there was no consensus on
a preferred tool.

Pelvic floor muscle exercise regime

Many different methods were used in this study, including
pelvic floor muscle training with or without biofeedback.
The extent of detail described in each study also differed.
Table 2 summarizes the exercise regimens.

The first session of preoperative PEME time used
different lengths and times. The first treatment 2—4 weeks
prior to the operation accounted for a large part (5-7,16,20).

© Translational Andrology and Urology. All rights reserved.

Only Ocampo-Trujillo et al. started the first session 3 d
preoperatively (6). No other studies besides Mungovan ez a/.
performed the first session 3-6 weeks before surgery (19).
Furthermore, two studies conducted the first treatment
1 d preoperatively (8,14). The remaining studies did not
indicate times for the first PEME meeting.

Time of the PFME sessions for these studies ranged
from 20 minutes to 1 hour and some performed these
sessions twice a week or just once a week.

Continence outcomes

A total of 1,269 UI patients undergoing preoperative
PFME (N=628, 49.48%) or not (N=641, 50.51%) were
analyzed. In a meta-analysis performed by Chang et al. (22),
preoperative PFME was found to be associated with
markedly decrease rates of postoperative incontinence
3 month after surgery compared with control, with an OR
of 0.65 (P=0.005). However, in this meta-analysis, we found
that there was no significant difference in postoperative
incontinence rates at 1 month (RR: 0.85, 95% CI: 0.66—
1.09, P=0.031, I’=62.4%), 6 weeks (RR: 0.95, 95% CI:
0.85-1.05, P=0.618, I’=0.0%) (Figure 24,B), 3 months (RR:
0.92, 95% CI: 0.63-1.34, P=0.000, ’=83.2%), 6 months
(RR: 0.86, 95% CI: 0.69-1.08, P=0.364, I’=8.4%) or
12 months (RR: 0.83, 95% CI: 0.47-1.47, P=0.596,
I’=0.0%) after surgery (Figure 3).

In this meta-analysis, we used contour-enhanced
funnel plots for count variates (Figure 4). Based on this
figure, points in the funnel plot represent the studies. No
publication bias was observed.
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A Study

Bales (2000)
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Geraerts (2013) =
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Figure 2 Forest plots showing rates of postoperative incontinences after surgery compared with controls. (A) Rate of postoperative

incontinences at 1 month and (B) Rate of postoperative incontinences at 6 weeks.

Strengtbs and limitations

Strengths: (I) we performed a meta-analysis and formulated
conclusions differing from previous studies; (II) moreover,
inclusion of the articles is up to date and the number of
patients increased dramatically; (III) there was no uniform
PFME scheme, but there were uniform definitions and
training methods used in these studies.

Limitations: (I) our research was based on previous work
and was not the first systematic review and meta-analysis of
preoperative PEME and postprostatectomy incontinence
performed; (II) we used randomized controlled trails that
require large sample sizes and long-term follow-up periods

© Translational Andrology and Urology. All rights reserved.

that may update and change our findings. In addition,
because of this, it is easy to lose patient information over
time.

Discussion

Radical prostatectomy is the most optimal treatment
option for patients diagnosed with localized prostate
cancer. Approximately 6-20% of patients experience Ul
after prostatectomy, which is one of the most common
complications associated with surgery (23). Some work
showed that the degree of pelvic floor muscle training

Transl Androl Urol 2020;9(5):2146-2156 | http://dx.doi.org/10.21037/tau-20-684



Translational Andrology and Urology, Vol 9, No 5 October 2020 2153

A Study Events, Events,%
ID RR (95% CI) Experimer@ontrolWeight
.
Bales (2000) —— 1.12 (0.69, 1.82) 20/47 19/50 9.80
PAREKH (2003) —_— 0.50 (0.24, 1.05) 6/19 12/19 8.01
Centemero (2010) —00—% 0.65 (0.45, 0.93) 24759 37/59 10.55
Tienforti (2011) — 0.53 (0.32, 0.88) 8/16 15/16 9.66
NILSSEN (2012) —_— 0.87 (0.45, 1.67) 11/38 14/42 8.62
Terzoni (2012) | 2.05 (1.04, 4.05) 1523 7/22 845
Patel (2013) —3—;— 0.70 (0.50, 0.99) 41/152  50/130 10.69
Geraerts (2013) —r—— 1.29 (0.68, 2.42) 18/85 14/85 8.80
Hirschhorn (2014) ! —24-60-{583, 82.73) 42/58  2/58 456
Elhbieta Rajkowska (2014) — 3 0.37 (0.24, 0.57) 16/49 28/32 10.20
Dijkstra-Eshuis (2015) —;0— 0.98 (0.69, 1.38) 31/56 26/46 10.66
Overall (I-squared = 83.2%, p = 0.000) <> 0.92 (0.63, 1.34) 232/602 224/55400.00
1
NOTE: Weights are from random effects analysis |
0‘5 1 1'5
Study Events, Events, %
ID RR (95% ClI) ExperimentControl Weight
Bales (2000) g 460 (0.28, 9.13) 3/47 2/50 219
Dubbelman (2009) = 0.94 (0.71, 1.25) 24/34 27136 29.64
Tienforti (2011) —_— 3 0.40 (0.21,0.76) 6/16 15/16 16.95
NILSSEN (2012) _— 0.86 (0.35, 2.08) 7/38 9/42  9.66
Geraerts (2013) S 1.00 (0.30, 3.33) 5/85 585 565
Carles Ferrer Serda (2013) —1— 0.92 (0.47,1.77) 11/33 12/33 13.56
Dijkstra-Eshuis (2015) —bj— 0.96 (058, 1.57) 21/56  18/46 2234
Overall (I-squared = 8.4%, p = 0.364) <D 0.86 (0.69, 1.08) 77/309  88/308 100.00
T T
05 1 15
Study Events, Events, %
ID RR (95% Cl) Experiment Control Weight
NILSSEN (2012) —_— 0.63 (0.20, 1.99) 4/38 7/42 30.74
Geraerts (2013) 0.50 (0.09, 2.66) 2/85 4/85 18.49
Dijkstra-Eshuis (2015) 1.07(0.52,2.21) 13/56 10/46  50.76
Overall (I-squared = 0.0%, p = 0.596) 0.83(0.47,1.47) 191179 21/173 100.00

05

Figure 3 Forest plots showing rates of postoperative incontinences after surgery compared with controls. (A) Rate of postoperative

incontinences at 3 months, (B) rate of postoperative incontinences at 6 months and (C) rate of postoperative incontinences at 12 months.
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Figure 4 Contour-enhanced funnel plots for count variables
(A) 1 month, (B) 3 months and (C) 6 months.

determined the recovery of Ul after RP (23). However, we
found that PFME does not effectively improve and recover
UI after prostatectomy.

The mechanisms behind prostate postoperative Ul
are multifactorial. Continence is caused by a complex
interaction between smooth and striated muscle fibers (24).

© Translational Andrology and Urology. All rights reserved.
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There is no consistent conclusion in the literature regarding
whether Ul after prostatectomy was caused by detrusor
(bladder) muscle or the sphincter (25). The most important
causes of persistent Ul after RP were new detrusor
overactivity and the lack of intrinsic sphincter caused by
impaired sphincter function (26-28). Although overactive
activity was the leading cause of incontinence after
prostatectomy, many studies showed that internal fixation of
the sphincter was a major cause of post-RP Ul despite other
factors (24). This was even despite the fact that published
literature confirmed preoperative PFME was beneficial for
UI after RP (29,30). However, our work showed that this
view is contradictory. Therefore, we extended this research
and proved that preoperative PFME did not improve
postprostatectomy incontinence. A meta-analysis developed
by Chang et al. concluded that preoperative PEFME was
effective for postoperative UI (22). Overall, the 7 articles
that were included showed a significant reduction in the risk
of UI after 3 months of 36% RP surgery with preoperative
PFME. However, there was no significant differences
observed between 1 and 6 months, which indicated that
preoperative PFME not affect the long-time incontinence
rate.

Even though this is not the first meta-analysis analyzing
the relationship between pelvic floor muscle training and
UI after prostatectomy, there are some advantages to our
meta-analysis. First, the studies included in our study
were recent and more patients were included for statistical
analysis, making our conclusion more convincing. Second,
we performed pelvic floor muscle training for prostatectomy
for up to one year. In addition, funnel plots revealed that
publication bias was not an issue in our analysis.

However, this study also faced several limitations. (I)
Our research was based on previous studies and was not the
first systematic review and meta-analysis for preoperative
PFME and postprostatectomy incontinence. (II) We use
randomized controlled trails that require large sample sizes
and long-term follow-ups to update our findings and can
easily lose patient information with time. (IIT) There was no
uniform regimen for PFME, the definition of continence
and QoL tools that were used. (IV) The diversity of patients
led to inconsistent management, which influenced our
meta-analysis.

Despite these limitations, we conducted extensive meta-
analysis to find that preoperative PFME did not improve
UI after prostatectomy. Currently, many hospitals still
use preoperative PFME, which leads to extra expenses,
unnecessary trouble for patients, increased hospital
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time, and a waste of medical resources including an
increased for doctors and nurses. Our research supports
the discontinuation of PFME prior to prostatectomy and
confirms this approach based on our data.
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