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Abstract
Male Stress Urinary Incontinence is a complication post robotic radical prostatectomy. This is a major problem that needs 
to be solved, since it has great impact on quality of life affecting the patient’s physical activity and social well-being. A 
systematic review relating to literature on impact of preoperative PFE on continence outcomes for patients undergoing 
prostatectomy was conducted. The search strategy aimed to identify all references related to pelvic floor exercises and 
post-prostatectomy. Search terms used were as follows: (Pelvic floor exercises) AND (incontinence) AND (prostatectomy). 
The following databases were screened from 2000 to September 2017: CINAHL, MEDLINE (NHS Evidence), Cochrane, 
AMed, EMBASE, PsychINFO, SCOPUS, Web of Science. In addition, searches using Medical Subject Headings (MeSH) 
and keywords were conducted using Cochrane databases. Two UK-based experts in prostate cancer and robotic surgery were 
consulted to identify any additional studies. In the 6 months following surgery, the continence rates, as defined by the use 
of one pad or less per day, were 94% (44 of 47) and 96% (48 of 50) in the PFE and biofeedback groups and control groups 
(PFE alone), respectively (P = 0.596) (Bales et al. in Urology 56: 627–630, 2000). This demonstrates preoperative PFE may 
improve early continence after RP. Geraerts et al. (Eur Urol 64:766–772, 2013) demonstrated the “incontinence impact” was 
in favour of a group with PFE at 3 and 6 months after surgery. This demonstrates again the advantage of preoperative PFE. 
Cornel et al. [World J Urol 23:353–355, 2005] determined the benefit of starting pelvic floor muscle exercise (PFE) 30 days 
before RP and of continuing PFE postoperatively for early recovery of continence as part of a randomised, prospective study 
(Moher quality A). This demonstrated preoperative PFE may improve early continence and QoL outcomes after RP. Post-
prostatectomy incontinence is a bothersome complication of radical prostatectomy [Chughtai et al. in Rev Urol 15:61–66, 
2013]. Weak pelvic floor muscles compromised normal pelvic floor function and led to urinary incontinence and erectile 
dysfunction. Strengthening the pelvic floor muscles was shown to significantly improve post-prostatectomy urinary conti-
nence, post-micturition dribble and erectile function. It would be prudent for all men to exercise their pelvic floor muscles 
to maintain normal pelvic floor function and start prior to surgery.
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Introduction

Male Stress Urinary Incontinence (SUI) is a complication 
post robotic radical prostatectomy. This is a major problem 
that needs to be solved, since it has great impact on qual-
ity of life affecting the patient’s physical activity and social 
well-being.

The initial treatment for SUI that persists after 12 months 
consists of conservative measures such as pelvic floor mus-
cle exercises (PFE) and behavioural therapy [1]. Conserva-
tive management includes pelvic floor muscle training with 
or without biofeedback, electrical stimulation, extra-cor-
poreal magnetic innervation, compression devices (penile 
clamps), lifestyle changes, or a combination of methods [2]. 
The value of the various approaches to conservative man-
agement of post-prostatectomy incontinence after radical 
prostatectomy remains uncertain [2]. Preoperative PFE is 
thought to improve postoperative urinary incontinence after 
radical prostatectomy [4]. Post-prostatectomy incontinence 
can be classified as stress urinary incontinence, urge urinary 
incontinence or post-micturition dribble [8]. Evidence has 
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shown that these embarrassing conditions may be treated 
successfully with pre-operative and postoperative pelvic 
floor exercises, which include ‘the knack’, urge suppression, 
fluid advice and a post-void contraction for post-micturition 
dribble [8].

The principal aim of this systematic review is to establish 
whether the use of PFE pre-RARP represents any changes in 
benefits or harms to patients regarding continence outcomes.

Methods

A systematic review relating to literature on impact of pre-
operative pelvic floor exercises on continence outcomes 
for patients undergoing prostatectomy was conducted. The 
search strategy aimed to identify all references related to 
BCG therapy and secondary malignancy. Search terms 
used were as follows: (Pelvic floor exercises) AND (incon-
tinence) AND (prostatectomy). The following databases 
were screened from 2000 to July 2017:

• CINAHL.
• MEDLINE (NHS Evidence).
• Cochrane.
• AMed.
• EMBASE.
• PsychINFO.
• SCOPUS.
• Web of Science.

In addition, searches using Medical Subject Headings 
(MeSH) and keywords were conducted using Cochrane 

databases. Two UK-based experts in prostate cancer and 
robotic surgery were consulted to identify any additional 
studies.

Studies were eligible for inclusion if they reported pri-
mary research focusing on PFE preoperatively for prosta-
tectomy patients. Papers were included if published after 
2000 and had to be in English. Studies that did not conform 
to this were excluded. Only primary research was included.

Abstracts were independently screened for eligibility by 
two reviewers and disagreements resolved through discus-
sion or third party opinion. Agreement level was calculated 
using Cohen’s Kappa to test the intercoder reliability of this 
screening process [6] (3). Cohens’ Kappa allows compari-
son of inter-rater reliability between papers using relative 
observed agreement. This also takes account of the compari-
son occurring by chance. The first reviewer agreed all nine 
papers to be included, the second agreed on 9, and Cohen’s 
Kappa was therefore 1.

The participants are adults with incontinence post robotic 
radical prostatectomy. Exclusion criteria include any pathol-
ogy not related to the above (Fig. 1).

Data extraction was piloted by the researcher and 
amended in consultation with the research team (author and 
two academic supervisors). Data collected included authors, 
year and country of publication, study aims, setting, inter-
vention aims, number of participants, study design, interven-
tion components and delivery methods, comparison groups 
and outcome measures, notes and follow-up questions for the 
authors. Studies were quality assessed using the PRISMA 
criteria [15] for randomised controlled trials, Mays et al. 
[14] for the action research and qualitative studies and the 
Critical Skills Appraisal programme for cohort studies. The 
search identified 155 papers. However, only nine mapped to 

•Poten ally relevant 
studies iden fied through 
database searching and 
their tles & abstracts 
independently screened by 
2 reviewers (n= 155)

Poten ally relevant studies 
iden fied through other sources & 

independently screened by 2 
reviewers (n=0)

•Studies excluded with 
reasons; either duplicates, 
not conforming to 
eligibility criteria (n=0 )

Poten ally relevant studies to be
included in the systema c review

for analysis (n=155) •Papers excluded as not  
related to search terms  
(n=146 )

Poten ally relevant studies to be
included in the systema c review

for analysis (n=9)

Fig. 1  Flow chart of studies identified through the systematic review (adapted from [15] PRISMA (4))
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the search terms and eligibility criteria. The current system-
atic reviews were examined to gain further knowledge about 
the subject. 146 papers were excluded due to not conforming 
to eligibility criteria or adding to the evidence. Of the nine 
papers left, relevant abstracts were identified and the full 
papers were obtained (all of which were in English), to qual-
ity assure against criteria. All papers were cohort studies, of 
moderate quality. There was a considerable heterogeneity 
of design among the included studies; therefore a narrative 
review of the evidence was undertaken. There was signifi-
cant heterogeneity within studies, including clinical topic, 
numbers, and outcomes; as a result a narrative review was 
thought to be best.

Results

The results were overwhelmingly in support of PFE preopera-
tively. [3] determined whether preoperative biofeedback train-
ing improves urinary continence overall or the rate of return 
of continence in men undergoing radical prostatectomy [3]. 
In this study one hundred men scheduled to undergo radical 
prostatectomy were randomised to receive graded pelvic mus-
cle exercise training with biofeedback 2–4 weeks before sur-
gery or to a control group performing pelvic muscle exercises 
without biofeedback (Moher quality A paper). In the 6 months 
following surgery, the continence rates, as defined by the use 
of one pad or less per day, were 94% (44 of 47) and 96% (48 
of 50) in the biofeedback and control groups, respectively 
(P = 0.596) [3]. Also, the rate of was not significantly different 
between the two groups. This demonstrates preoperative PFE 
does have a good impact on continence outcomes.

Tienforti et al. [18] also examined the efficacy of preop-
erative biofeedback combined with an assisted low-inten-
sity programme of postoperative perineal physiotherapy 
in reducing the incidence, duration and severity of urinary 
incontinence in patients undergoing radical prostatectomy. 
This demonstrated preoperative biofeedback, combined 
with a postoperative programme of perineal physiotherapy 
and assisted sessions on a monthly basis only, is a treatment 
strategy significantly more effective than the standard care in 
improving recovery of continence in patients undergoing RP.

This was further confirmed by [7]. Their study deter-
mined the benefit of starting pelvic floor muscle exercise 
30 days before RARP and of continuing PFE postoperatively 
for early recovery of continence as part of a randomised, 
prospective study (Moher quality A). Patients were ran-
domised to start PFE preoperatively and continue postop-
eratively (active group: A) or to start PFE postoperatively 
alone (control group: B). After 1 month 44.1% (26 of 59) of 
patients were continent in group A, while 20.3% (12 of 59) 
were continent in group B (P = 0.018). At 3 months, 59.3% 
(35 of 59) and 37.3% (22 of 59) patients were continent 

in group A and group B, (P = 0.028). This highlights again 
how PFE may improve early continence and quality of life 
outcomes after RARP, especially if started early.

In another RCT, [11] determined whether patients with 
additional preoperative PFE regains urinary continence ear-
lier than patients with only postoperative PFE after ORP 
and RARP. A randomised controlled trial enrolled 180 men 
who planned to undergo ORP/RARP (Moher quality A). The 
experimental group (E, n = 91) started PFE 3 weeks before 
surgery and continued after surgery. The control group (C, 
n = 89) started PFE after catheter removal. Patients with 
additional preoperative PFE had no shorter duration of post-
operative UI compared with patients with only postoperative 
PFE (P = 0.878) [11]. However, continence outcomes were 
better in the experimental group. This demonstrates again 
the advantage of preoperative PFE.

Hirschhorn et al. [12] assessed the effect of a multicom-
ponent theory-based intervention, incorporating patient 
information guides, an evidence summary, audit and feed-
back processes and a provider directory, in the provision/
receipt of preoperative pelvic floor muscle training (PFE) 
among patients undergoing radical prostatectomy [12]. 
Respondents receiving preoperative PFE had significantly 
better self-report urinary incontinence at 3 months after radi-
cal prostatectomy than those who did not receive preopera-
tive PFE. These results support preoperative PFE among 
patients undergoing radical prostatectomy.

Dubbelman et al. [9] compared the effect on the recov-
ery of incontinence after retropubic radical prostatectomy 
of intensive physiotherapist-guided pelvic floor muscle 
exercises in addition to an information folder, with PFE 
explained to patients by an information folder only, and to 
determine independent predictors of failure to regain con-
tinence after RARP (Moher quality A). At 6 months, ten 
(30%) and nine (27%) men were completely dry in both 
groups. This again demonstrates what can be established 
with additional support given to patients for PFE.

Manley et al. [13] evaluate the effect of pelvic floor muscle 
(PFM) assessment and training before and after robot-assisted 
laparoscopic radical prostatectomy (RARP) in improving pel-
vic floor strength and urinary continence. The majority of 
men improved their pelvic floor strength regardless of preop-
erative strength with no significant predictors of postopera-
tive strength found. Age was the only significant predictor 
of postoperative incontinence [13]. This demonstrates pelvic 
floor physiotherapy is an important modifiable patient factor.

Patel et al. [17] took this one step further and aimed to 
evaluate the effect of a physiotherapist-guided pelvic floor 
muscle training programme, commenced preoperatively, on 
the severity and duration of urinary continence after radi-
cal retropubic prostatectomy (Moher quality A). At 6 weeks 
postoperatively, the 24-h pad weight was significantly lower 
(9 g vs 17 g, P < 0.001) for the intervention group, which 
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also showed less severe urinary incontinence (24-h pad 
weight > 50 g; 8/152 patients vs 33/132 patients, P < 0.01). 
This demonstrates a physiotherapist-guided pelvic floor 
muscle training programme, commenced 4 weeks preopera-
tively, significantly reduces the duration and severity of early 
urinary incontinence after radical retropubic prostatectomy.

Discussion

The male pelvic floor muscles maintain urinary continence. 
It was hypothesised that pelvic floor muscle strengthening 
would restore normal function [8]. Weak pelvic floor muscles 
compromised normal pelvic floor function and led to urinary 
incontinence and erectile dysfunction [8]. Strengthening the 
pelvic floor muscles was shown to significantly improve post-
prostatectomy urinary continence as part of this.

Perineal floor physiotherapy is considered an actual 
method of treatment of urinary incontinence [10]. The aim 
of physiotherapy is to improve pelvic floor muscles proprio-
ception, to increase tone of levator ani and to favour autom-
atization of these muscles in daily life [10]. Pelvic floor 
physiotherapy can be considered a good and safe method of 
treatment of incontinence after radical prostatectomy [10].

The use of pelvic floor muscle training has been well 
established for the management of post-prostatectomy 
incontinence [16]. Preoperative pelvic floor muscle training 
was found to be effective in reducing the time to continence 
as well as the severity of incontinence [16].

Conclusions

Post-prostatectomy incontinence is a bothersome complica-
tion of radical prostatectomy [5]. Weak pelvic floor muscles 
compromised normal pelvic floor function and led to urinary 
incontinence and erectile dysfunction. Strengthening the pel-
vic floor muscles was shown to significantly improve post-
prostatectomy urinary continence, post-micturition dribble 
and erectile function. It would be prudent for all men to 
exercise their pelvic floor muscles preoperatively to maintain 
normal pelvic floor function postoperatively.
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