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The therapeutic effect of pelvic floor muscle
exercise on urinary incontinence after radical
prostatectomy: a meta-analysis

Mei-Li-Yang Wu'?, Cheng-Shuang Wang', Qi Xiao', Chao-Hua Peng', Tie-Ying Zeng'

Pelvic floor muscle exercise (PFME) is the most common conservative management for urinary incontinence (Ul) after radical
prostatectomy (RP). However, whether the PFME guided by a therapist (G-PFME) can contribute to the recovery of urinary continence
for patients after RP is still controversial. We performed this meta-analysis to investigate the effectiveness of G-PFME on Ul after
RP and to explore whether the additional preoperative G-PFME is superior to postoperative G-PFME alone. Literature search was
conducted on Cochrane Library, Embase, Web of Science, and PubMed, to obtain all relevant randomized controlled trials published
before March 1, 2018. Outcome data were pooled and analyzed with Review Manager 5.3 to compare the continence rates of
G-PFME with control and to compare additional preoperative G-PFME with postoperative G-PFME. Twenty-two articles with 2647
patients were included. The continence rates of G-PFME were all superior to control at different follow-up time points, with the
odds ratio (OR) (95% confidence interval [CI]) of 2.79 (1.53-5.07), 2.80 (1.87-4.19), 2.93 (1.19-7.22), 4.11 (2.24-7.55),
and 2.41 (1.33-4.36) at 1 month, 3 months, 4 months, 6 months, and 12 months after surgery, respectively. However, there was
no difference between additional preoperative G-PFME and postoperative G-PFME, with the OR (95% CI) of 1.70 (0.56-5.11)
and 1.35 (0.41-4.40) at 1 month and 3 months after RP, respectively. G-PFME could improve the recovery of urinary continence
at both early and long-term stages. Starting the PFME preoperatively might not produce extra benefits for patients at early stage,

compared with postoperative PFME.
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INTRODUCTION
Prostate cancer is a common male cancer and a major cause of cancer-
related death in men. It is estimated that nearly one-sixth of men will
suffer from prostate cancer over a lifetime." Radical prostatectomy
(RP) is the most common therapy for prostate cancer.? However, RP
may cause some bothersome complications, including the urinary
incontinence (UI). The rates of UI after RP differed among various
studies, and UI has been reported to happen in more than 80%
patients 1 month after RP and 30% patients a year after RP>* UT after
RP immensely affects patients’ quality of life and leads to enormous
economic burden for patients’ families. UI after RP results mainly from
urethral sphincter deficiency or detrusor overactivity.®

Various therapeutic methods could be used to treat UL, including
behavioral treatment, pharmacotherapy, and surgical therapy.® Pelvic
floor muscle exercise (PFME) is the most common conservative
management for UI, which can improve the strength and endurance
of striated muscles of the pelvic floor by repeated contractions,
partially compensating the urethral sphincter insufficiency.” PFME is
thought to be an economical and safe therapy for patients.® In order
to correctly isolate and contract the pelvic floor muscles, patients
usually need the guidance of a professional therapist. Moreover, with

the guidance and encouragement of a therapist, patients can persist
in the exercises for longer time to yield better results.” A systematic
review indicated that the compliance and adherence of patients
were crucial for the efficacy of PEME. Thereby, an effective PEME
should be under the guidance and supervision of a professional
therapist.'® It was reported that postoperative PEME guided by a
therapist (G-PFME) could hasten the recovery of urinary continence
after RP.!'"1* However, several studies showed no beneficial effects of
G-PFME, compared with only verbally instructed PFME (V-PEME)
or no PFME."*"'¢ Whether G-PFME can contribute to the recovery
of urinary continence for patients after RP is still controversial at
present.

On the other hand, some investigators advocate starting the PEME
preoperatively to help patients regain urinary continence. Although
numerous studies showed positive results, others indicated that the
additional preoperative PFME had limited benefits for patients after
RP'17719

We thereby performed this meta-analysis to investigate the
effectiveness of G-PFME on UI after RP, and to explore whether
the additional preoperative G-PFME is superior to postoperative
G-PFME.
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MATERIALS AND METHODS
Literature search
This meta-analysis was reported according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) and was
registered at International Prospective Register of Systematic Reviews
(registration number: CRD42018092219) (Supplementary Table 1).
A comprehensive literature search was conducted on Cochrane
Library, Embase, Web of Science, and PubMed, to obtain all relevant
English articles published before March 1, 2018. The search strategy
was: (urinary incontinence) AND (radical prostatectomy) AND
(pelvic floor) AND (randomiz*). Cited references of retrieved articles
were also screened to gain extra publications. Studies from different
databases were reviewed to exclude duplications. Two authors
(MLYW and QX) participated in the literature searching process
independently to avoid missing useful publications.

Inclusion criteria

Articles meeting the following criteria were included: (1) studies were
randomized controlled trials (RCTs); (2) patients were diagnosed with
prostate cancer and received RP; (3) the treatment group performed
G-PFME while the control group received V-PFME or no PFME, or
the treatment group began G-PFME preoperatively while the control
group only performed postoperative G-PFME; (4) outcome was the
number or percentage of patients regaining urinary continence. Studies
with insufficient data were excluded.

Data extraction

The outcome data and primary characteristics of qualified studies
were extracted, including the first author, year of publication, sample
size, PFME regimens in both treatment group and control group, and
follow-up time. The follow-up time was described as months after
surgery. If there was more than one treatment group in a study, the
patients’ number in the control group was divided equally according
to the number of treatment groups.” To ensure the accuracy and
completeness, all data were extracted by two authors (CSW and QX)
independently and any discrepancy between the two authors was
resolved by discussion.

Quality evaluation

Quality of included studies was evaluated by the Cochrane
Collaboration’s tool for assessing risk of bias. The tool consists of seven
parts: random sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other bias. Each
part can be graded as low risk of bias, unclear risk of bias, and high
risk of bias (Supplementary Figure 1).

Statistical analyses
Outcome data were pooled and analyzed with the Review Manager
(RevMan) Version 5.3 (The Nordic Cochrane Centre, the Cochrane
Collaboration, Copenhagen, Denmark). As dichotomous data, the
outcomes were presented as odds ratio (OR) with 95% confidence
interval (CI) at different follow-up time points. Heterogeneity among
studies was evaluated by the I test, with I* > 50% considered to be of
significant heterogeneity. In case of significant heterogeneity, random
effects model was selected to analyze the outcome data and sensitivity
analysis was performed to detect the source of heterogeneity, otherwise
the fixed effects model was used. Intergroup difference was considered
to be statistically significant when P < 0.05.

Based on the data we obtained from the qualified studies, we
first compared the continence rates of G-PFME with V-PFME or no
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PFME at different follow-up time points. We defined both the V-PFME
and no PFME as control in our study. Then, we compared additional
preoperative G-PFME with postoperative G-PFME.

RESULTS

Eligible studies

Initially, 336 publications were searched from databases and other
resources (Figure 1). After screening, 22 RCTs with 2647 patients were
included in our study."-'*?'-* All articles measured and compared the
continence rates of patients in different groups, with the follow-up time
ranging from 1 month to 1 year (Table 1). The definitions of continence
were different among studies, with ten studies defining continence
based on the number of pads used daily, eight based on the 24-h pad
test, two based on bladder diary, and two based on the International
Consultation on Incontinence Questionnaire on Urinary Incontinence
(ICIQ-UI). Fifteen trials tested the effectiveness of postoperative
G-PFME that started after catheter removal. The other seven trials
investigated preoperative G-PFME beginning about 4 weeks before
surgery and continuing after catheter removal, in which two trials
compared preoperative G-PFME with postoperative G-PFME. The
treatment regimen in different studies included G-PFME, G-PFME
with biofeedback, and G-PFME combined with electrical stimulation.
The control groups received no PEME or just V-PFME.

Quality of included studies

Altogether, most studies were of moderate-to-high quality according
to the Cochrane Collaboration’s tool for assessing risk of bias
(Figure 2). Fourteen studies performed the randomization with
computer-generated random numbers, while the others did not
explain the randomization methods. Moreover, nearly half of these
studies concealed the allocation strategies. The treatment regimens
in treatment group and control group were distinct; therefore, both
the intervenors and patients were not blinded. However, the outcome
assessors were blinded to the grouping and treatment in some trials.
All studies conducted the follow-up investigations systematically and
carefully and explained the reasons for dropout. No selective report
existed in these trials. In addition, 12 studies calculated the sample size
to increase the power of test.

Effectiveness of PEME on UI after RP

G-PEME could improve the recovery of urinary continence at both
early (Figure 3) and long-term (Figure 4) stages. The follow-up time
points were different among studies. We pooled and analyzed the

3 articles were identified
through other sources

333 articles were identified
through database searching

{

200 articles remained
after duplicates removed

165 articles
were excluded
after abstracts

screening

35 articles were examined
in detail

13 articles not
meeting the
including criteria
were excluded

22 articles were included
in the meta-analysis

Figure 1: Flow diagram of trial selection process.
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Table 1: Characteristics of included studies

Study Year ~ Sample Definition of Treatment regimen Control Follow-up time after
size (n)  continence surgery (month)
Ahmed et al.?! 2012 80 Pad free Postoperative G-PFME with ES Postoperative V-PFME 3,6
Postoperative G-PFME with ES and BF
Aygln Sayilan and 2018 60 Pad free Preoperative G-PFME No PFME 1,3,6
Ozbag'’
Bales et al.'® 2000 100 Use of <1 pad Preoperative G-PFME with BF Preoperative V-PFME 1,2,3,4,6
Burgio et al.?? 2006 102 Based on bladder diary  Preoperative G-PFME with BF No PFME 3,6
Centemero et al.'® 2010 118 Based on bladder diary  Preoperative G-PFME Postoperative G-PFME 1,3
Dubbelman et al.*4 2010 66 <4 gon 24-h pad test ~ Postoperative G-PFME Postoperative V-PFME 1,2,3,6
Dijkstra-Eshuis et al.* 2015 103 0 g on 24-h pad test Preoperative G-PFME with BF Postoperative V-PFME 12
Filocamo et al.'? 2005 300 Use of <1 pad Postoperative G-PFME No PFME 1,3,6,12
Franke et al.'® 2000 23 Pad free Postoperative G-PFME with BF No PFME 3,6
Geraerts et al.? 2013 170 0 g on 24-h pad test Preoperative G-PFME with BF Postoperative G-PFME with BF 1,3,6,12
Glazener et al.'® 2011 391 Based on questionnaire  Postoperative G-PFME No PFME 3,6,9, 12
Van Kampen et al.?® 2000 98 <2 g on 24-h pad test Postoperative G-PFME with BF No PFME 1-12
Manassero et al.1? 2007 94 <2 g on 24-h pad test Postoperative G-PFME No PFME 1,3,6,12
Marchiori et al.?® 2010 332 Pad free Postoperative G-PFME with ES and BF  Postoperative V-PFME 3,6,12
Mariotti et al.?’ 2009 60 <2 gon 24-h pad test ~ Postoperative G-PFME with ES and BF  Postoperative V-PFME 1-6
Moore et al.?® 2008 205 <8 g on 24-h pad test Postoperative G-PFME with BF Postoperative V-PFME 2,3,4,7,12
Overgard et al.®® 2008 80 Pad free Postoperative G-PFME Postoperative V-PFME 3,6,12
Parekh et al.3° 2003 38 Use of <1 pad Preoperative G-PFME with BF No PFME 3,4,5,7,12
Pedriali et al.3! 2016 85 Pad free Postoperative G-PFME No PFME 4
postoperative G-PFME with ES
Ribeiro et al.3? 2010 54 Use of <1 pad Postoperative G-PFME with BF Postoperative V-PFME 1,3,6,12
Tienforti et al.!! 2012 32 Based on questionnaire  Postoperative G-PFME with BF Postoperative V-PFME 1,3,6
Yamanishi et al.33 2010 56 <8 g on 24-h pad test Postoperative G-PFME with ES Postoperative V-PFME 1,3,6,12

PFME: pelvic floor muscle exercise; G-PFME: pelvic floor muscle exercise guided by a therapist; ES: electrical stimulation; BF: biofeedback; V-PFME: verbally instructed pelvic floor

muscle exercise
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Figure 2: Risk of bias of included studies.

outcome data at 5 frequently used time points: 1 month, 3 months,
4 months, 6 months, and 12 months after surgery, separately. Ten
articles measured the continence rate at the first month after surgery,
showing that the OR between G-PFME group and control group was
2.79 (95% CI: 1.53-5.07, P = 0.0008). At 3 months, 4 months, and
6 months after the surgery, the ORs were 2.80 (95% CI: 1.87-4.19;
P < 0.0001), 2.93 (95% CI: 1.19-7.22; P = 0.02), and 4.11 (95% CI:
2.24-7.55; P < 0.0001), respectively. After 1 year, the continence rate
was still remarkably higher in G-PFME group, compared with control
group, with the OR as 2.41 (95% CI: 1.33-4.36; P = 0.004).

We next explored whether additional preoperative G-PFME was
better than postoperative G-PFME. Although there were seven articles
investigating additional preoperative G-PFME, most of them compared
preoperative G-PFME with postoperative V-PFME or no PEME. Only
two studies set postoperative G-PFME as control group. We pooled data
from these two articles and found that there was no apparent difference
between additional preoperative G-PFME and postoperative G-PFME,
with the OR as 1.70 (95% CI: 0.56-5.11; P = 0.35) and 1.35 (95% CI:
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0.41-4.40; P = 0.62) at 1 month and 3 months after RP, respectively
(Figure 5). However, this result was not so convincing due to the
limited number of studies.

DISCUSSION

Our meta-analysis showed that G-PFME could hasten the recovery of
urinary continence for patients after RP at both early and long-term
stages. This suggested that G-PFME was an effective treatment strategy
for UI and should be recommended to patients. A further analysis
showed that, compared with postoperative G-PFME, starting the
G-PFME before surgery did not bring remarkable extra benefits for
patients. Whether patients should begin G-PFME preoperatively needs
further research.

The mechanism of how PEME rescues Ul is that repeated voluntary
contraction of the pelvic floor muscles can enhance their strength and
endurance. Several striated muscles can influence the urethral pressure,
including the striated urethral rhabdosphincter, the bulbocavernosus,
and the levator ani muscle.** Some verbal or written instructions were
used to train patients to perform PEME, such as “elevate the penis,”
“tighten the anus,” and “stop the uroflow.”* These different verbal
instructions lead to the contraction of different pelvic floor muscles.*
Because of the complexity of the anatomy of pelvic floor muscles, it is
difficult for patients to judge which muscle is contracted and whether
the contraction is correct. Moreover, avoiding the contraction of
abdominal muscles during PFME is also a challenge for patients.
Thereby, an effective PFME need the guidance of a professional
therapist who can teach patients perform correct exercises with digital
anal palpation or biofeedback devices. Transabdominal real-time
ultrasound imaging could also be used to visualize the structures of
pelvic floor and help patients isolate muscle activation. No matter which



Pelvic floor muscle exercise for Ul after RP

MLY Wu et al
173
G-PFME Control Qdds ratio Qdds ratio
Study or subgroup Events Total Events Total M-H, random, 95% CI M-H, random, 95% CI
Aydin Sayilan and Ozbag '72018 6 30 2 30 3.50 [0.65, 18.98] T
Bales et al. '® 2000 9 47 12 50 0.75[0.28, 1.99] =
Dubbelman et af. * 2010 2 33 5 33 0.36[0.06, 2.01] —_—
Filocamo et al. ** 2005 29 150 12 150 2.76[1.35,5.64] -
Van Kampen et al. % 2000 23 48 8 50 4.83[1.88, 12.42] —_——
Manassero et al. '2 2007 9 54 1 40 7.80[0.95, 64.34] ———
Mariotti et af. 7 2009 19 30 9 30 4.03[1.37,11.84] —_—
Ribeiro et al. ¥ 2010 14 26 9 28 2.46[0.81,7.44] ,—
Tienforti et al. "' 2012 6 16 Q 16 20.43 [1.04, 401.67]
‘Yamanishi ef al. ** 2010 8 26 1 30 12.89[1.49, 111.81] —_—
Total (95% CI) 460 457 2.79[1.53,5.07] ’
Total events 125 59
Heterogeneity: Tau’= 0.43; Chi?= 18.80, df = 9 (P= 0.03); /?=52% ; + + J
E Test for overall effect: Z=3.36 (P = 0.0008) 0.001 Favours (cogi:ol) Favours (G-PFME) !
G-PFME Control Odds ratio QOdds ratio
Study or subgroup Events Total Events Total M—H, random, 95% CI M—H, random, 95% CI
Ahmed et al. 22012 A 20 28 4 13 5.63 [1.34, 23.62]
Ahmed et af. 212012 B 14 26 5 13 1.87 [0.48, 7.26] -1
Aydin Sayilan and Ozbag 7 2018 7 30 1 30 8.83[1.01, 76.96] —
Bales et al. '® 2000 27 47 31 50 0.83[0.37, 1.86] T
Burgio et al. 2 2006 45 49 37 49 3.65[1.09, 12.26] —
Dubbelman et af. '+ 2010 9 33 10 33 0.86[0.30, 2.51] e
Filocamo et al. ** 2005 111 150 45 150 6.64[4.01, 11.00] —_
Franke et al. '* 2000 7 13 7 10 0.50[0.09, 2.84] —_—
Glazener et al. "® 2011 28 200 21 198 1.37 [0.75, 2.51] -T—
Van Kampen et al. * 2000 43 48 27 50 7.33 [2.49, 21.58] —_——
Manassero et al. 2 2007 25 54 9 40 297[1.19,7.41] —_—
Marchiori et af. 2° 2010 130 166 86 166 3.36[2.08, 5.42] —_
Mariotti et al. 2" 2009 24 30 10 30 8.00[2.47, 25.86] —_—
Moore et al. % 2008 30 93 23 82 1.22[0.64,2.34] o
Overgard et al. » 2008 16 35 17 40 1.14[0.46, 2.84] b
Parekh et al. *® 2003 13 19 7 19 3.71[0.97, 14.23] ——
Ribeiro et al. * 2010 19 26 11 28 4.19[1.33,13.27] —_—
Tienforti etal. ' 2012 8 16 1 16 15.00 [1.58, 142.17]
Yamanishi et al. * 2010 14 24 4 29 8.75[2.31, 33.13] —_—
Total (95% Cl) 1087 1046 2.80[1.87, 419] <
Total events 590 356
Heterogeneity: Tau?= 0.48; Chi?= 58.45, df = 18 (P < 0.00001); /* = 69% k + + 1
0.001 0.1 1 1000
Test for overall effect: Z=5.00 (P < 0.00001) Favours (control) Favours (G-PFME)
]
G-PFME Control Odds ratio QOdds ratio
Study or subgroup Events Total Events Total M-H, random, 95% CI M-H, random, 95% CI
Bales et al. * 2000 30 47 39 50 0.50[0.20, 1.22] —
Van Kampen et al. 2% 2000 46 48 32 50 12.94[2.80, 59.69] e —
Mariotti et al. 77 2009 26 30 12 30 9.75[2.71, 35.11] —_—
Moore et al. ¢ 2008 4 94 32 80 1.16[0.63, 2.13] ——
Parekh et al. * 2003 15 19 10 19 3.38[0.81,14.02] —
Pedriali ef al. ' 2016 A 15 26 3 15 5.45[1.24, 24.09] —_
Pedriali ef al. ' 2016 B 14 28 4 16 3.00[0.78, 11.60] S
Total (95% Cl) 292 260 293[119,7.22] o
Total events 187 132
Heterogeneity: Tau?= 1.09; Chi?= 26.63, df = 6 (P = 0.0002); /*= 77% b | | }
0.005 0.1 1 1 200

Test for overall effect: Z=2.33 (P=0.02)

0
Favours (control) Favours (G-PFME)

Figure 3: Forest plot comparing G-PFME with control at 1 month, 3 months, and 4 months after surgery. (a) Forest plot comparing G-PFME with control
at 1 month after surgery. (b) Forest plot comparing G-PFME with control at 3 months after surgery. (c) Forest plot comparing G-PFME with control at 6 months
after surgery. A or B: if a study has two treatment groups, then one treatment group is named as A and the other treatment group is named as B. G-PFME:
pelvic floor muscle exercise guided by a therapist; Cl: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel.

guidance method was used, the purpose of G-PFME was to achieve
correct and effective muscle contraction. Moreover, the guidance and
supervision of a therapist can help patients to keep on performing
the exercise. On the contrary, the PFME with only verbal/written
instructions was thought to be useless and was treated as control group
in most studies.

Before conducting PEME, a therapist should explain the anatomy
and function of pelvic floor muscles to patients. Then patients are
trained to contract the pelvic floor muscles correctly. After that,
patients are requested to conduct the PEME daily at different positions,
including supine position, sitting, standing, and squatting. Patients are

also encouraged to practice PEME before activities which may induce
leakage of urine, such as coughing, sneezing and lifting heavy things. In
addition, patients need to pay a return visit to the therapist at regular
intervals to adjust exercise methods.

PEME could decrease the incontinent episodes in older women and
men with stress and urge incontinence.” Some studies also showed that
PFME were effective for UI after RP*>** Thereby, PFME was usually
recommended for treating UI after RP. However, its effectiveness is
still controversial at present. Glazener et al.'s reported that the UI rate
was not apparently different between the intervention group receiving
a four-session G-PFME and control group with standard care. Their
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G-PFME Control Odds ratio QOdds ratio
Study or subgroup Events  Total Events Total M-H, random, 95% CI M-H, random, 95% ClI
Ahmed et al. 212012 A 27 28 8 13 16.88 [1.71, 166.21]
Ahmed et al. 212012 B 20 26 9 13 1.48 [0.33, 6.57] -1
Aydin Sayilan and Ozbag 72018 15 30 1 30 29.00 [3.49, 241.13] e ——
Bales et al. ' 2000 44 47 48 50 0.61[0.10, 3.83] —_—
Burgio et al. 2 2006 48 51 4 51 3.90 [1.01, 15.14] —
Dubbelman et al. “ 2010 15 33 16 33 0.89[0.34, 2.33] e
Filocamo et al. * 2005 144 150 97 150 13.11[5.43, 31.70] —_—
Franke et al. ' 2000 6 7 7 8 0.86 [0.04, 16.85] —_—
Glazener et al. ' 2011 40 199 39 197 1.02[0.62, 1.67] ——
Van Kampen et al. 2 2000 46 48 38 50 7.26 [1.53, 34.47] —_—
Manassero ef al. 2 2007 36 54 16 40 3.00[1.28,7.01] —
Marchiori et a/f. 2 2010 164 166 137 166 17.36 [4.07, 74.05] —_—
Mariotti et al. 7 2009 29 30 20 30 14.50 [1.72, 122.40] -
Overgard et al. 2 2008 27 34 22 38 2.81[0.98, 8.03] . —
Ribeiro et al. > 2010 23 26 18 28 4.26[1.02, 17.80] —
Tienforti et al. "' 2012 10 16 1 16 25.00 [2.60, 240.34] _—_—
Yamanishi et al. #2010 18 23 11 26 4.91[1.39, 17.30] [
Total (95% Cl) 968 939 411 [2.24, 7.55] ’
Total events 712 529
Heterogeneity: Tau?= 1.05; Chi?= 60.80, df = 16 (P < 0.00001); = 74% i + + i
Test for overall effect: Z = 4.56 (P < 0.00001) 0.001 Favours (cogtlol) 1 Favl:%rs (GPFVE) 1000
a
G-PFME Control Odds ratio Qdds ratio
Study or subgroup Events  Total Events  Total M—H, random, 95% CI M-H, random, 95% ClI
Dijkstra-Eshuis et al. * 2015 38 50 36 45 0.79[0.30, 2.10] -
Filocamo et al. > 2005 148 150 130 150 11.38 [2.61, 49.64] —_—
Glazener et al. ' 2011 48 196 44 195 1.11[0.70, 1.78] -
Van Kampen et al. 2 2000 46 48 M 50 5.05[1.03,2473] . —
Manassero et al. > 2007 45 54 19 40 5.53[2.14, 14.25] —_——
Marchiori et al. % 2010 166 166 166 166 Not estimalble
Moore et al. 2% 2008 53 89 47 78 0.97[0.52, 1.81] ——
Overgard et al. ° 2008 33 36 28 39 4.32[1.10, 17.05] ——
Parekh et al. * 2003 16 19 15 19 1.42[0.27,7.44] —_——
Ribeiro et al. > 2010 25 26 21 28 8.33[0.95, 73.29]  —
Yamanishi et al. ** 2010 19 22 17 25 2.98[0.68, 13.09] 4
Total (95% Cl) 856 835 2.41[1.33, 4.36] <
Total events 637 564
Heterogeneity: Tau?= 0.53; Chi?= 27.55, df = 9 (P = 0.001); 2= 67% ; t t !
Test for overall effect: Z = 2.90 (P = 0.004) 0001 ours (coor;tjrol) T (G-PFVE) 1000

Figure 4: Forest plot comparing G-PFME with control at 6 months and 12 months after surgery. (a) Forest plot comparing G-PFME with control at 6 months

after surgery. (b) Forest plot comparing G-PFME with control at 12 months

after surgery. A or B: if a study has two treatment groups, then one treatment

group is named as A and the other treatment group is named as B. G-PFME: pelvic floor muscle exercise guided by a therapist; Cl: confidence interval; df:

degrees of freedom; M-H: Mantel-Haenszel.

Preoperative Postoperative Odds ratio Odds ratio
Study or subgroup Everts  Total Events Total M-H, random, 95% ClI M—H, random, 95% CI
Centemero et al. '* 2010 26 59 12 59 3.09 [1.36, 6.98] ——
Geraerts et al. 2 2013 44 85 44 85 1.00 [0.55, 1.83]
Total (95% Cl) 144 144 1.70[0.56, 5.11]
Total events 70 56 t + + + d
- 2= - 2= = = 2= 799 1 0.1 1 10 1000
Heterogeneity: Tau?= 0.50; Chi*= 4.75, df = 1 (P=0.03); />= 79% Favours (postoperative) Favours (preoperative)
Test for overall effect: Z=0.94 (P=0.35)
E Preoperative Postoperative QOdds ratio Qdds ratio
Study or subgroup Events Total Events Total M-H, random, 95% CI M-H, random, 95% ClI
Centemero et al. ¥ 2010 35 59 22 59 2.4511.17,5.14] ——
Geraerts et al. 2 2013 67 85 71 85 0.73[0.34, 1.59]
Total (95% Cl) 144 144 1.35[0.41, 4.40]
Total events 102 93 N N . s
Heterogeneity: Tau?= 0.58; Chi’= 4.87, df = 1 (P=0.03); I’=79% 1 0.1 1 10 1000
Favours (postoperative) Favours (preoperative)

Test for overall effect: Z=0.50 (P = 0.62)

Figure 5: Forest plot comparing preoperative G-PFME with postoperative G-PFME at 1 month and 3 months after surgery. (a) Forest plot comparing preoperative
G-PFME with postoperative G-PFME at 1 month after surgery. (b) Forest plot comparing preoperative G-PFME with postoperative G-PFME at 3 months after
surgery. G-PFME: pelvic floor muscle exercise guided by a therapist; Cl: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel.

explanation was that the information about PFME was widely available
and patients in the control group might also have conducted the PEME
by themselves. Similarly, a study by Dubbelman et al."* showed that
G-PFME had no beneficial effect on the regain of continence. The
authors attributed the negative results to insufficient sample size. Bales
et al." thought that a more frequent and intensive PEME program would
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produce a better outcome. Our meta-analysis collected all the available
RCTs in regard to PFME and UT after RP up to date, in order to obtain
more compelling evidence. Our result verified that G-PFME was an
effective and lasting strategy for UI after RP, because the continence rate
was higher in G-PFME group than that in control group at 1 month,
3 months, 4 months, 6 months, and 12 months after surgery.



To improve the efficacy of PFME, some researchers attempted to
train patients to conduct PEME preoperatively. Burgio et al.2 pointed
out that initiating PEME preoperatively could make patients more
prepared for the exercise. Besides, patients could learn how to contract
the pelvic floor muscles with full sensation and without pain if they
started the PEME preoperatively. Their study indicated that preoperative
PFME could hasten the regain of continence and reduce the severity
of UL Chang and colleagues® conducted a meta-analysis to evaluate
the effect of additional preoperative PFME on postprostatectomy Ul,
demonstrating that preoperative PEME improved the early but not long-
term continence rates. Since both preoperative PEME and postoperative
PFME were reported to be beneficial in some studies, which one should
be chosen for patients? Centemero et al."” reported that preoperative
PFME could improve early recovery of continence compared with
postoperative PEME. On the contrary, a study by Geraerts et al.**
indicated that starting PFME before surgery did not produce better
results than starting PFME after catheter removal. Therefore, we
performed the meta-analysis to resolve this disagreement. After pooling
data from two studies, we found that additional preoperative PEME
did not hasten the recovery of continence at 1 month and 3 months
after RP, compared with postoperative PEME. However, this finding
should be interpreted cautiously due to the limited number of studies.
Furthermore, as the preoperative PFME in these two studies began 3 or
4 weeks before the surgery, it was not clear whether starting the PFME
more early would produce better results. Further investigations were
essential to resolve this issue.

Our meta-analysis included enough studies and most studies had
low risk of bias. Nevertheless, the study is limited by the heterogeneity
of included studies, which was caused by multiple factors. First of all,
the type of treatment regimens varied among studies, including the
way to guide PEME (palpation, biofeedback devices, or ultrasound), the
frequency of PEME, and the length of PEME. In addition, the definition
of continence differed between trials, such as pad free, no leakage based
on bladder diary, and no more than 4 g urine on 24-h pad test. These
differences were inevitable as there is no standard treatment regimen
and precise definition of continence at present. Sensitivity analysis was
conducted by removing the included studies one by one to detect the
source of heterogeneity. However, no study was found to be responsible
for the heterogeneity. Thereby, we could only perform our meta-analysis
with the random effect model to reduce the influence of heterogeneity.

CONCLUSIONS

This meta-analysis demonstrates that G-PFME could hasten the
recovery of Ul after RP at both early and long-term stages. We thereby
recommend G-PFME to patients after RP to regain continence early.
Starting the PFME 1 month before the surgery might have no extra
benefits compared with postoperative PFME. However, this result
requires further investigations.

AUTHOR CONTRIBUTIONS
MLYW and QX searched and selected studies. CSW and QX extracted
and analyzed the data. MLYW and TYZ drafted the manuscript.
MLYW, CHP, and TYZ revised the manuscript. All authors read and
approved the final manuscript.

COMPETING INTERESTS

All authors declared no competing interests.

ACKNOWLEDGMENTS

The study was supported by a grant from the Natural Science Foundation of
China (No. 71573097)

Pelvic floor muscle exercise for Ul after RP
MLY Wu et al

Supplementary Information is linked to the online version of the paper on
the Asian Journal of Andrology website.

REFERENCES

1 Lin YH, Yang MS, Lin VC, Yu TJ, Chiang PH. The effectiveness of pelvic floor
exercise on urinary incontinence in radical prostatectomy patients. /nt J Urol Nurs
2011; 5: 115-22.

2 MacDonald R, Fink HA, Huckabay C, Monga M, Wilt TJ. Pelvic floor muscle training
to improve urinary incontinence after radical prostatectomy a systematic review of
effectiveness. BJU Int 2007; 100: 76-81.

3 Chang JI, Lam V, Patel MI. Preoperative pelvic floor muscle exercise and
postprostatectomy incontinence: a systematic review and meta-analysis. Eur Urol
2016; 69: 460-7.

4 Zhang AY, Bodner DR, Fu AZ, Gunzler DD, Klein E, et al. Effects of patient-centered
interventions on persistent urinary incontinence after prostate cancer treatment: a
randomized controlled trial. J Urol 2015; 194: 1675-81.

5 Patel MI, Yao J, Hirschhorn AD, Mungovan SF. Preoperative pelvic floor
physiotherapy improves continence after radical retropubic prostatectomy. /nt J
Urol 2013; 20: 986-92.

6  Bauer RM, Bastian PJ, Gozzi C, Stief CG. Postprostatectomy incontinence: all about
diagnosis and management. Eur Urol 2009; 55: 322-33.

7  Anderson CA, Omar MI, Campbell SE, Hunter KF, Cody JD, et al. Conservative
management for postprostatectomy urinary incontinence. Cochrane Database Syst
Rev2015; 1: CD001843.

8 Huebner M, Riegel K, Hinninghofen H, Wallwiener D, Tunn R, et al. Pelvic
floor muscle training for stress urinary incontinence: a randomized, controlled
trial comparing different conservative therapies. Physiother Res Int 2011;
16: 133-40.

9  Messer KL, Hines SH, Raghunathan TE, Seng JS, Diokno AC, et al. Self-efficacy
as a predictor to PFMT adherence in a prevention of urinary incontinence clinical
trial. Health Educ Behav 2007; 34: 942-52.

10 Bg K, Hilde G. Does it work in the long term? — A systematic review on pelvic floor
muscle training for female stress urinary incontinence. Neurourol Urodyn 2013;
32: 215-23.

11 Tienforti D, Sacco E, Marangi F, D’Addessi A, Racioppi M, et al. 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 Int2012; 110: 1004-10.

12 Manassero F, Traversi C, Ales V, Pistolesi D, Panicucci E, et al. 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: 985-9.

13 Filocamo MT, Li Marzi V, Del Popolo G, Cecconi F, Marzocco M, et al. Effectiveness
of early pelvic floor rehabilitation treatment for post-prostatectomy incontinence.
Eur Urol 2005; 48: 734-8.

14 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: 515-22.

15 Franke JJ, Gilbert WB, Grier J, Koch MO, Shyr Y, et al. Early post-prostatectomy
pelvic floor biofeedback. J Urol 2000; 163: 191-3.

16 Glazener C, Boachie C, Buckley B, Cochran C, Dorey 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: 328-37.

17 Aydin Sayilan A, Ozbas A. The effect of pelvic floor muscle training on incontinence
problems after radical prostatectomy. Am J Mens Health 2018; 12: 1007-15.

18 Bales GT, Gerber GS, Minor TX, Mhoon DA, McFarland JM, et al. Effect of
preoperative biofeedback/pelvic floor training on continence in men undergoing
radical prostatectomy. Urology 2000; 56: 627-30.

19 Centemero A, Rigatti L, Giraudo D, Lazzeri M, Lughezzani G, et al. Preoperative pelvic
floor muscle exercise for early continence after radical prostatectomy: a randomised
controlled study. Eur Urol 2010; 57: 1039-43.

20 LiM,WangZ, LiH, YangJ, Rao K, et al. Local anesthesia for transrectal ultrasound-
guided biopsy of the prostate: a meta-analysis. Sci Rep 2017; 7: 40421.

21 Ahmed MT, Mohammed AH, Amansour A. Effect of pelvic floor electrical stimulation
and biofeedback on the recovery of urinary continence after radical prostatectomy.
Turk J Phys Med Rehab 2012; 58: 170-6.

22 Burgio KL, Goode PS, Urban DA, Umlauf MG, Locher JL, et al. Preoperative
biofeedback assisted behavioral training to decrease post-prostatectomy
incontinence: a randomized, controlled trial. J Urol 2006; 175: 196-201.

23 Dijkstra-Eshuis J, Van den Bos TW, Splinter R, Bevers RF, Zonneveld WC, et al. Effect
of preoperative pelvic floor muscle therapy with biofeedback versus standard care on
stress urinary incontinence and quality of life in men undergoing laparoscopic radical
prostatectomy a randomised control trial. Neurourol Urodyn 2015; 34: 144-50.

24  Geraerts |, Van Poppel H, Devoogdt N, Joniau S, Van Cleynenbreugel B, et al.
Influence of preoperative and postoperative pelvic floor muscle training (PFMT)

@ Asian Journal of Andrology



Pelvic floor muscle exercise for Ul after RP
MLY Wu et al

176

25

26

27

28

29

30

31

32

compared with postoperative PFMT on urinary incontinence after radical
prostatectomy: a randomized controlled trial. Eur Urol 2013; 64: 766-72.

Van Kampen M, De Weerdt W, Van Poppel H, De Ridder D, Feys H, et al. Effect
of pelvic-floor re-education on duration and degree of incontinence after radical
prostatectomy: a randomised controlled trial. Lancet 2000; 355: 98-102.
Marchiori D, Bertaccini A, Manferrari F, Ferri C, Martorana G. Pelvic floor
rehabilitation for continence recovery after radical prostatectomy role of a personal
training re-educational program. Anticancer Res 2010; 30: 553-6.

Mariotti G, Sciarra A, Gentilucci A, Fasulo A, Gentile V, et al. Early recovery of urinary
continence after radical prostatectomy using early pelvic floor electrical stimulation
and biofeedback associated treatment. J Uro/ 2009; 181: 1788-93.

Moore KN, Valiquette L, Chetner MP, Byrniak S, Herbison GP. 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: 1280-6.

Overgard M, Angelsen A, Lydersen S, Mgrkved S. Does physiotherapist-guided pelvic
floor muscle training reduce urinary incontinence after radical prostatectomy? A
randomised controlled trial. Eur Urol 2008; 54: 438-48.

Parekh AR, Feng MI, Kirages D, Bremner H, Kaswick J, et al. The role of pelvic floor
exercises on post-prostatectomy incontinence. J Uro/ 2003; 170: 130-3.

Pedriali FR, Gomes CS, Soares L, Urbano MR, Moreira EC, et al. 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; 35: 615-21.

Ribeiro LH, Prota C, Gomes CM, de Bessa J Jr, Boldarine MP, et al. Long-term effect
of early postoperative pelvic floor biofeedback on continence in men undergoing

Asian Journal of Andrology @

33

34

35

36

37

radical prostatectomy: a prospective, randomized, controlled trial. J Urol 2010;
184: 1034-9.

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 Uro/ 2010; 184: 2007-12.
Guo M, Li D. Pelvic floor images: anatomy of the levator ani muscle. Dis Colon
Rectum 2007; 50: 1647-55.

Goode PS, Burgio KL, Johnson TM 2nd, Clay OJ, Roth DL, et al. Behavioral therapy
with or without biofeedback and pelvic floor electrical stimulation for persistent
postprostatectomy incontinence: a randomized controlled trial. JAMA 2011; 305:
151-9.

Stafford RE, Ashton-Miller JA, Constantinou C, Coughlin G, Lutton NJ, et al. Pattern
of activation of pelvic floor muscles in men differs with verbal instructions. Neurourol
Urodyn 2016; 35: 457-63.

Burgio KL, Whitehead WE, Engel BT. Urinary incontinence in the elderly:
bladder-sphincter biofeedback and toileting skills training. Ann Intern Med
1985; 103: 507-15.

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commercially, as long
as appropriate credit is given and the new creations are licensed under the identical
terms.

©The Author(s)(2018)



@ | Random sequence generation (selection bias)

. Allocation concealment (selection bias)

=~ | Blinding of outcome assessment (detection bias)

2
o)
3
&
£
e
g _
3 8
£ =
2 s 8
4 £ =
o 5 2
58 s %
£ ° 2
k= 5 5
g 5 g
E 3 o 8
o 2 £ 32
5 E 8 &
£ 8 o =
o £ n O
Ahmed 2011 [ ) ® e -
Ayin2018| 2 |2 (@2 | @ @ |2
Bales2000| 2 |2 | @ | @ | @ | @ | 2
Burgio 2006 | @ | ® @ | ® (@ (@ | =
Centemero 2010 . ‘ . ? . ‘ ?
Dubbelman 2010 . . . . . . ?
Eshuis2013 | @ [ @ (@ | 2 | @ | @ | 2
Filocamo2005 | 2 |2 | @ |2 | @ | @ | 2
Franke2000| 2 |2 (@ |? | @® | @® | 2
Geraerts 2013 . . ‘ . . . ?
Glazener 2011 . ? . . ‘ . 7/
Kampen 2000 . . . ? . . ?
Manassero 2007 . ? . . . . ?
Marchiori2010 | 2 | 2 |@ |2 | @ | @ | 2
Mariotti 2000 | 2 |2 |@ |2 |@® | @® |2
Moore 2008 | @ | @ (O | @ | ® | @ | 2
Overgard2008 | @ | 2 |@ |2 | @ | @ | 2
Parekn2003 |2 |2 |@ |2 |@® | @ | 2
Pedriali2015 | ? | @ | @ | @ (@ (@ | 2
Ribeiro 2010 | @ |2 (@ |2 | @ | @ | 2
Tienforti2012 | @ | 2?2 | @ |® | @ | @ | 2
Yamanishi 2010 . . . 2 . . ?

Supplementary Figure 1: Risk of bias summary.




Supplementary Table 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses checklist

Section/topic #  Checklist item Reported on page #
Title
Title 1 Identify the report as a systematic review, meta-analysis, or both 1
Abstract
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study 1
eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results;
limitations; conclusions and implications of key findings; systematic review registration number
Introduction
Rationale 3 Describe the rationale for the review in the context of what is already known 1
Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 1
comparisons, outcomes, and study design (PICOS)
Methods
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, 2
provide registration information including registration number
Eligibility criteria 6  Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 2
considered, language, publication status) used as criteria for eligibility, giving rationale
Information sources 7  Describe all information sources (e.g., databases with dates of coverage, contact with study authors to 2
identify additional studies) in the search and date last searched
Search 8  Present full electronic search strategy for at least one database, including any limits used, such that it 2
could be repeated
Study selection 9  State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 2
applicable, included in the meta-analysis)
Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and 2
any processes for obtaining and confirming data from investigators
Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 2
assumptions and simplifications made
Risk of bias in individual 12 Describe methods used for assessing risk of bias of individual studies (including specification of whether 2
studies this was done at the study or outcome level), and how this information is to be used in any data synthesis
Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means) 2
Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of 2
consistency (e.g., ) for each meta-analysis
Risk of bias across studies 15  Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, NA
selective reporting within studies)
Additional analyses 16  Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, NA
indicating which were pre-specified
Results
Study selection 17  Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 2
exclusions at each stage, ideally with a flow diagram
Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up 2,3
period) and provide the citations
Risk of bias within studies 19  Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12) 2,3
Results of individual 20  For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for 2-5
studies each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot
Synthesis of results 21  Present results of each meta-analysis done, including confidence intervals and measures of consistency 2-5
Risk of bias across studies 22  Present results of any assessment of risk of bias across studies (see Item 15) NA
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see NA
Item 16])
Discussion
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their 3-6
relevance to key groups (e.g., healthcare providers, users, and policy makers)
Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete 6
retrieval of identified research, reporting bias)
Conclusions 26  Provide a general interpretation of the results in the context of other evidence, and implications for 6
future research
Funding
Funding 27  Describe sources of funding for the systematic review and other support (e.g., supply of data); role of 6

funders for the systematic review




