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Men's health is an area of global importance. More than 40% of men report continence issues,
and sexual dysfunction and pelvic pain are also prevalent. Although women's health has been
a major area of special interest in physiotherapy, the role of the profession in men's health is
only beginning to emerge. Some randomised clinical trials have been completed that study
physiotherapy management of common issues, such as pelvic floor muscle training for erectile

dysfunction and incontinence after prostatectomy. Although some show promising results,
recent systematic reviews question efficacy. A major issue is that rehabilitation has generally
been extrapolated from women to men, without consideration that the mechanisms and most
optimal treatments may be different. For physiotherapy to establish its role in this domain,

itis critical for knowledge to expand regarding the underlying mechanisms for function, the
mechanisms for dysfunction, and the mechanisms for efficacy of interventions. Upon this sound
foundation we can then consider / reconsider the optimal path for physiotherapy in men's health.

LEARNING OUTCOMES
TO SUPPORT PHYSIO FIRST QAP

1 Establish evidence-based rationale

for physiotherapy interventions in
the management of men’s health
conditions.

2 Understand the current barriers
to broad implementation of
physiotherapy in men’s health
based on limited understanding of
normal function and changes with
dysfunction.

3 Understand new knowledge of the
mechanisms of continence in men.

4 Understand the anatomy of
the pelvic floor in men and the
differences with women.

5 Understand theories related to
pelvic pain in men.

6 Understand the potential
mechanisms for efficacy of
interventions.

7 Understand the basis for
subgrouping and tailoring of
interventions for pelvic floor
muscle dysfunction in men.

Introduction

Men’s health is an area of global
importance. Within the spectrum of
health conditions experienced by men
are the broad range of conditions

and symptoms that have a potential
involvement of pelvic floor muscle
dysfunction (table 1) and a potential
role for physiotherapy. The burden of
these conditions is not trivial. More than
40% of men report continence issues,
and the incidence of sexual dysfunction,
and pelvic pain related to the genitalia
and pelvic organs is high, but perhaps
under-reported. Of particular importance
is prostate cancer, which is the most
common cancer in men (1in7) and the
second most common cause of cancer
death (Australian Institute of Health and
Welfare 2017). Radical prostatectomy, i.e.
prostate removal to prevent metastasis,
is the most common treatment.

The good news is that prostate cancer
has avery high, i.e. 95%, five-year survival
rate (Australian Institute of Health and
Welfare 2017), but the bad news is that
morbidity is high; 66% of men experience
post-prostatectomy incontinence (PPI),

many experience PPl beyond 12 months,
and more than 70% experience erectile
dysfunction (Hagland et a/ 2015). Post-
prostatectomy incontinence and erectile
dysfunction have a majorimpact on
quality of life. They can incur costs to the
patient, as up to 33% use incontinence
products (Kao et al 2000), and result in
social isolation (Katz & Rodriguez 2007,
Fowler et al 1995), and relationship issues.

CONDITIONS

Urinary incontinence
« Stressurinary incontinence
« Overactive bladder
« Increased frequency
« Nocturia
« Urgency / urge incontinence
« Hesitancy
« Incomplete emptying
Faecal incontinence
Erectile dysfunction
Obstructive disorders
Pelvic pain disorders (e.g. pain in genitals, perineum)
TABLE 1: Common conditions in men with

potential involvement of pelvic floor muscle
dysfunction
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/'PELVIC FLOOR MUSCLE TRAINING PRINCIPLES FOR
WOMEN ARE LIKELY TO TRAIN THE MUSCLES IN MEN

IN THE WRONG WAY /!

For many of these conditions there is

a plausible biological role for exercise

to train pelvic floor muscle function. In
terms of rehabilitation of continence,
although efficacy in female stress urinary
incontinence has class 1 evidence
(Dumoulin & Hay-Smith 2010), early
optimistic outcomes for PPI (Van Kampen
etal 2000) have been superseded by
systematic review evidence of no efficacy
in males (Campbell et al 2012).

In general, rehabilitation of pelvic floor
muscle function in men has followed
direct extrapolation of the principles

of exercise applied to women. This

has occurred because of the paucity

of investigation of pelvic floor muscle
anatomy and control in men, and the
assumption that the function and
mechanisms would be similar. Our group
has recently embarked on a programme
of clinical and physiological research

to study men using innovative methods
and has questioned this approach. We
contend that conventional pelvic floor
muscle training fails to consider the
mechanisms of continence in men or the
impact of surgery, and that it is likely that
pelvic floor muscle training principles
extrapolated from women are likely to
train the wrong muscles in the wrong way.

This paper presents recent evidence

of anatomy and function of the pelvic
floor muscles in men, the current state
of understanding of dysfunction of

the pelvic floor muscles in a range of
conditions, new options for assessment,
and considerations for individualised
treatment.

New understanding of
anatomy and function of the
male pelvic floor muscles

The pelvic floor in men generally
involves the same muscles as women,

with some differences in anatomy.

A majorissue in the literature is the
inconsistency in terminology used

for different muscles. The different
components of the levator ani are
variously referred to as puborectalis (PR),
pubovisceralis, and pubococcygeus. The
smooth muscle sphincter of the urethra
is referred to as the lissosphincter

or internal urethral sphincter. The
striated muscle urethral sphincter

(SUS) is called the rhabdosphincter,

the external urethral sphincter and the
peri-urethral striated muscle. In addition,

Ultrasound
transducer

there are the superficial pelvic floor
muscles (bulbocavernosus (BC) and
ischiocavernosus) and the external anal
sphincter. In most cases the anatomy

is similar, but the bias in investigation

in the literature has been different: the
levator ani are the focus of much of the
female literature because of the potential
for trauma with childbirth and the ease
of access for assessment via the vagina;
and the SUS has been the focus in men
because of the potential involvement

in prostatectomy. In addition to the
absence of vaginal components of

the sphincter mechanism in men, the
primary distinction between sexes is the
anatomy of the superficial layer; in men,
the BC surrounds the bulb of the penis
and can assist with compression for
micturition and ejaculation.

Urinary continence is maintained

when urethral pressure exceeds

bladder pressure (Elbadawi 1996). This
simple equation has a surprisingly
complex solution. The contemporary
understanding in men has been
inaccurate (Koraitim 2008; Gosling et al
1981) and slow to develop as it is difficult
to record activity of the involved muscles
because of their location deep in the
pelvis (figure 1). Neuromuscular control
of continence involves co-ordination of
smooth muscle, i.e. muscles controlled ®

FIGURES 1a to 1c: Urethral striated muscle complexes (a). Transperineal ultrasound (b). Directions

of motion with contraction (c). Arrows show motion for each muscle as follows: Striated urethral

sphincter (SUS) - dorsal motion midurethra (MU); puborectalis (PR) - ventral motion anorectal

junction (ARJ) motion, ventral-cranial motion urethrovesical junction (UVJ); bulbocavernosus (BC) -

compression bulb of penis (BP). Dashed lines - pubic symphysis (PS) axis system. SM - smooth muscle
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I EEW STUDIES HAVE INVESTIGATED PELVIC FLOOR
MUSCLE DYSFUNCTION IN MEN /!

automatically by the autonomic
nervous system to sustain urethral
pressure (Elbadawi 1996), and striated
muscles, those controlled by reflexes
and descending input from higher
centres, e.g. voluntarily inputs, that
provide ongoing pressure and transient
increases when challenged, such as
when coughing.

Literature has been plagued by
inaccurate anatomy (Netter 1989), and
conflicting theories of function (Koraitim
2008; Gosling et al 1981). Using novel
electromyography electrodes placed

in the urethra (Stafford et al 2010) or
intra-muscular electrodes inserted via
the perineum (Stafford et al 2015), and
imaging (figure 1b) through transperineal
ultrasound (Stafford et al 2012a; Stafford
et al 2013) methods, our work has
investigated the role of the three striated
muscles (figure 1a) that control urethral
pressure:

+ SUS (mid-urethra compression)

« PR (proximal urethra compression)

« BC (distal urethra compression).

Contrary to previous concepts, such as
that considering only SUS (Strasser et al
2004), our data show all three striated
muscles contribute to continence
(Stafford et al 2012b; Stafford et al 2014).
The striated muscles provide some
ongoing (tonic) continence (Stafford et al
2015), but all muscles transiently activate
during continence challenges (Stafford
etal 2012b), whereas previous theories
considered only tonic (Koraitim 2008) or
transient (Gosling et al 1981) continence
function. An observation that has
potential importance for exercise design
is that individual men differ in their
pattern of striated muscle recruitment
when challenged; some have bias to
SUS, others bias to PR (Stafford et al
2012a). This is critical to consider as SUS
is most at risk during surgery, but PR is
the target of conventional treatments.

In terms of other key functions,

faecal continence in men involves
contributions from the internal and
external anal sphincter and the
puborectalis, which pulls forward on
the rectum. Pelvic floor muscles are
considered to provide a contribution
to erectile function by compression
of the vasculature to assist with
penile engorgement. Ejaculation is
assisted by contraction of the BC and
ischiocavernosus.

Pelvic floor muscles also provide a
critical role in control of the spine,
secondary to their role in elevation

of intra-abdominal pressure. IAP is
necessary for trunk muscles to control
spine movement and stiffness. The
pelvic floor muscles are both necessary
to maintain continence when pressure
increases, and to enable the pressure to
increase, because if there was no floor to
the abdominal cavity the pressure would
notincrease.

Numerous examples of postural
activation of the pelvic floor muscles
have been reported, e.g. activation

of external anal sphincter (Hodges et
al 2007), and SUS in association with
arm movement, and stepping (Stafford
etal 2012b). Pelvic floor muscles are
also activated with breathing, again in
conjunction with IAP increase associated
with respiratory activation of the
diaphragm and abdominal muscles
(Hodges et al 2007).

Pelvic floor muscle
dysfunction in continence and
paindisorders in men

Few studies have investigated pelvic
floor muscle dysfunction in men.
Studies that have been completed
primarily focus on PPl and pelvic
pain. How men recover continence
after radical prostatectomy is unclear.
Some research has addressed the
question of why men are incontinent

after prostatectomy (Constantinou

& Freiha 1992), but perhaps a more
critical question is how is it possible

for men to regain continence after
prostatectomy? Radical prostatectomy
removes the prostate gland and includes
removal of the urethral segment that
passes through the prostate plus the
associated smooth muscle, which is
under autonomic control and critical for
ongoing unconscious control of urethral
pressure/continence. In addition,

there is variable removal of, or surgical
trauma to, the smooth muscle of the
bladder neck at the proximal end of

the prostate, which also contributes

to unconscious control of continence
(Constantinou & Freiha 1992), and the
SUS muscle at the distal end of the
prostate (Song et al 2007; Desautel

etal 1997). Although the autonomic
innervation of penile vasculature is more
likely to be damaged, surgical trauma

to the motor innervation of the SUS is
possible (Desautel et al 1997). Robotic
surgery was initially argued to reduce
morbidity from incontinence because of
lesser surgical trauma, but continence
outcomes are no different to open
surgical procedures (Yaxley et al 2016).

Regardless of the surgical technique,
regaining continence would plausibly
require adaptation of residual
mechanisms to compensate for the
smooth muscle removed at surgery
(+/- compensation for trauma to

SUS). This could be achieved through
activation of the remaining striated
muscles, particularly SUS if retained, and
emphasis on PR/BC in case of trauma
or denervation of SUS. How continence
is regained is only beginning to be
understood.

Previous research suggests PPl is
explained by SUS insufficiency (Song et
al 2007; Cameron et al 2015), overactivity
of the bladder smooth muscle
secondary to surgery (Constantinou

& Freiha 1992), loss of urethral length
(Hakimiet al 2011), large tumour size,
or age. However, a recent review found
limited evidence for any predictor of
incontinence (Dubbelman et al 2012)
and consensus opinion is that current
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anatomic/physiologic evidence cannot

explain incontinence (Hoyland et al

2014). Contemporary understanding

has failed to consider the complexity of

control of the striated muscles or that
the demand for striated muscles exceeds
the demand to maintain continence
prior to surgery. Our recent data from
men with and without PPI (Stafford,

Coughlin and Hodges, unpublished data)

show that:

1. Men with ongoing PPl have
impaired activation of one or more
striated muscle

2. Like women with incontinence (Smith
et al 2007), men with incontinence
often generate excessive abdomen/
bladder pressure from excessive
abdominal muscles activity, as a
counterintuitive and unsuccessful
strategy to achieve continence when
awareness of the pelvic floor is poor
(Bump et al 1991)

3. Men who have regained continence
have function of one or more of the
striated muscles that exceeds that
of healthy men who have never
undergone prostatectomy.

This new data presents two major
advances. First, that deficits in activation
of striated muscles present differently
between men, and second, that regaining
continence requires enhancement of
function beyond that required for men
who have not undergone surgery. This
has implications for rehabilitation. In
particular, itis likely that for many men,
emphasis should be placed on the SUS
muscle ratherthan PR.

In terms of chronic pelvic pain, there is
limited emerging evidence for changes
in pelvic floor muscle activation in men.
One study of electromyography of the
pelvic floor muscles recorded with anal
electrodes reported greater activation
at rest (Hetrick et al 2006). An MRI study
using diffusion tension imaging showed
greater fractional anisotropy, which is
interpreted to mean greater strength of
connection from cortex to pelvic floor
muscles (Huang et al 2016). A recent
study with transperineal ultrasound
imaging showed evidence of differences
in orientation of specific pelvic structures

that were interpreted to suggest higher
activation of levator ani in men with
pelvic pain (Davis et al 2011). Taken
together, these studies imply augmented
pelvic floor muscle activation in pelvic
pain, but further research is required.

Considerations for
management of continence
and pain disorders in men

A majorissue for extrapolation of
effective rehabilitation for women to
men is that the mechanism underlying
incontinence is different, and the
access for assessment of muscle
function is different. In women, the
major mechanism that underpins

the development of incontinence is
involvement of the pubococcygeus
muscle during vaginal delivery, and this
provides a strong foundation for focus
on rehabilitation of this muscle and
use of vaginal palpation to assess
muscle function.

The most common cause of
incontinence in men relates to the SUS,
at least in the case of PPI. When exercise
is extrapolated this has primarily
involved contraction of the levator ani
with assessment via anal examination.
Although some contraction of the

SUS may be expected in conjunction
with the activation of levator ani
(Stafford et al 2016), this assessment
and rehabilitation is far from specific

to the mechanism of incontinence in
men. Further, in women the focus has
been on repeated maximal contraction,
yetin men the objective will involve
encouragement of gentle sustained
tonic activation.

\\ MEN, THE OBJUECTIVE
IS TO ENCOURAGE
GENTLE, SUSTAINED TONIC
ACTIVATION OF THE PELVIC
FLOOR MUSCLES"

Supported by extensive physiological
evidence and pilot clinical data,

we predict that the most optimal
continence outcomes in men with

PPl will be achieved by targeting the
muscles that control urethral pressure
and compensate for tissues removed
during surgery, in a manner that
individually matches the needs of each
man and trains activity in function.

This will require detailed assessment of
the pelvic floor muscles. This is difficult
in men and digital anal examination is
unlikely to provide sufficient information.
New methods for interpretation of
transperineal ultrasound imaging (figure
1b) have been developed and validated
(Stafford et al 2015; 2013; 2012a), which
provide unrivalled opportunity to view
and understand the controlin men

and to identify individual strategies

that may need to be addressed with
specifically tailored interventions. Recent
work highlights that the pattern of
muscle activation can be influenced by
instructions (Stafford et al 2016). It is also
clear that excessive IAP and abdominal
muscle activation is an issue for many
men, and consideration of the control
above the pelvic floor is critical. We
propose multiple objectives of exercise
that are likely to require consideration

to achieve optimal outcomes from
treatment (table 2). ®

FEATURES

Optimise pattern of pelvic floor muscle control and appropriate integration with abdominal muscle activation

Low intensity endurance training for tonic control

High-intensity strength and endurance training for demanding functions

Bladder training to increase volume and time between emptying

Integration of pelvic floor muscle control into function

High-performance training for unexpected demands

TABLE 2: Important features to address to optimal pelvic floor muscle control in post-

prostatectomy incontinence
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In terms of pelvic pain, consideration

of normalisation of overactivity of

the pelvic floor muscles will likely be
required. There is some evidence for
efficacy (Cornel et al 2005), but outcomes
will likely be optimal if this is undertaken
with consideration of individual variation
in strategy, and in conjunction with
consideration of the multi-factorial
nature of chronic pain. Many different
structures have been implicated,
requiring differential diagnosis, and

itis clear, as with other chronic pain
conditions, that there will be a need to
address psychosocial issues including
beliefs and attitudes about pain.

There is some evidence of efficacy of
pelvic floor muscle training in erectile
dysfunction (Dorey et al 2005). This

may be optimised with detailed
examination of muscle activation and
consideration of the potential specificity
of contribution of individual muscles of
the pelvic floor with greatest potential to
impact erectile function.

Conclusion

There is enormous potential for
physiotherapy treatment to improve

the outcomes for men with a range

of conditions involving pelvic floor
muscle dysfunction. Effective treatment
will require specific tailoring to the
pathophysiology and it cannot be
assumed the treatments that are effective
for women will be effective for men. Itis
an exciting time for expansion of the role
of physiotherapy in men’s health.
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