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Functional and Structural Changes of the Pelvic Floor in Ageing Women
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ABSTRACT

The occurrence of pelvic floor dysfunction may increase steadily
during the ageing process in women. These pelvic floor dysfunctions
may include aspects of micturition, defecation, prolapse, and sex. The
natural history and mechanism of pelvic floor dysfunction in aged
women are not well understood or explored. In this article, we review
the age effect on the prevalence of pelvic floor dysfunction, and on the
structural and functional changes of the lower urinary tract, anorectum
and pelvic floor. Added together, the ageing process has a negative
impact on either the function or structure of the lower urinary tract, the
anorectum and the pelvic floor in women.
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vic floor dysfunction

INTRODUCTION

Pelvic floor dysfunction impairs the lives (or quality of life) of a
large number of women of all ages throughout the world. A higher life
expectancy, owing to modern medical achievement, has added about
10 years (or even more) to a woman's previous life expectancy of 65
years. The occurrence of pelvic floor dysfunction may increase steadily
during the ageing process in women [1]. However, there are a limited
number of studies that have assessed the effect of age on the struc-
ture and function of the pelvic floor in the absence of disease [2]. Esti-
mates of the prevalence of pelvic floor dysfunction in this population
vary widely because of the absence of standardized and well-validated
definitions and measures. Interpretation of data derived from epide-
miology surveys is also difficult because levels of dependency may
differ in different residential settings and in different countries.

The natural history of pelvic floor dysfunction in aged women is
not well understood. In the past, parity and mode of delivery [3] were
included in epidemiological studies, and later menopausal estrogen
deficiency, higher BMI, previous pelvic surgery, and co-mobility such
as DM, and hypertension history were also included in the epidemiol-
ogical studies to evaluate the potential contributory factors for the oc-
currence of symptoms of pelvic floor dysfunction in women [4-7]. Some
co-mobilities may co-exist in women with increasing age and frailty.
For the sake of judging the effect of ageing on the pelvic floor function,
these potential predisposing factors should be seen as confounding
or the add-on effects through the whole life time of women which still
needs a longitudinal study to clarify this issue. In our opinion, the func-
tional and structural changes of the pelvic floor in ageing women are
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the carry-over (or so-called summative) effects of the above factors
together.

PREVALENCE OF SYMPTOMS OF PELVIC FLOOR
DYSFUNCTION IN AGEING WOMEN

Pelvic floor symptoms, including five groups of dysfunctions such
as micturition, defecation, prolapse, sex and pain, are known to in-
crease with age [1]. In our previous studies, we found that lower uri-
nary tract symptoms during filling and voiding phrase are not only af-
fected by pre- to postmenopausal transition but are also closely asso-
ciated with ageing changes [8]. The odds ratio for the presence of an
overactive bladder (OAB) in community women over 65 years old was
1.49 [5]. Another study conducted for the hospital- based patients
showed that female OAB syndrome was a highly prevalent condition in
each birth cohort with a statistically significant increase with advanc-
ing age (65 years or older) [7]. The results of our survey in Taiwan were
similar to the results found in the US and Europe [9,10]. The National
Overactive Bladder Evaluation (NOBLE) Program US survey results
showed that age-specific prevalence of OAB wet (OAB with urge
incontinence) continues to increase with increasing age. Moreover, at
older ages, the transition rate from OAB without to OAB with urge in-
continence may exceed the rate of occurrence of new cases of OAB
without incontinence [9]. The population-based prevalence of overac-
tive bladder symptoms among men and women aged 40 years or older
from six European countries revealed that the overall prevalence of
OAB in individuals aged 40 years or older was 16.6%. However, the
prevalence of OAB elevates after the age of 65 years (65-69: 17.5%;
70-74:22.1%; aged 75 years or older: 31.3%). Goepel et al also showed
that women 50-59 years old women have an odds ratio of frequency,
urgency, urge incontinence and stress incontinence of greater than 5,
and greater than 8 for the above symptoms for those aged 60-79 years,
and greater than 20 for the above symptoms for woman 80 years old
or older [11]. Our previous study also demonstrated that the increas-
ing occurrence of nocturia is age-related and is not affected by the
transition from pre- to postmenopause in community women [12].

In the past, voiding difficulty, defined as abnormally slow and/or
incomplete micturition, has been relatively overlooked as a diagnosis
in comparison with urodynamic stress incontinence, OAB and uterovagi-
nal prolapse [13]. Haylen et al analyzed 592 women, with a median
age of 57 years (range 16-98), with symptoms of lower urinary dys-
function and found that the prevalence of voiding difficulty was 39%
for women who were referred for an initial urogynecological assess-
ment including urodynamics. The prevalence of voiding difficulty in-
creased significantly in prevalence with age and grades of all types of
uterovaginal prolapse also increased. More than 60 % of women with
voiding difficulty had a maximal flow rate under the 10th percentile of
the equivalent Lverpool Nomogram [14] and/or a residual urine vol-
ume of more than 30 mL.
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In addition to an increased presence of lower urinary tract dys-
function with age, in our previous community survey in 1999, we found
that there was no significant difference of occurrence of anal inconti-
nence among each birth cohorts (cohorts were divided into decades
beginning with 20 years olds and finishing with women older than 65
years included in the same birth cohort), and the prevalence of anal
incontinence did not increase after the age of 65 years. However, the
prevalence of constipation increased significantly in elderly women
aged 65 years and over and one-fourth of women with constipation, in
our study, needed to take laxatives for defecation [6]. Data derived
from the epidemiology of constipation in the United States shows that
the prevalence of constipation increases in the sixth decade of life and
one-third of elderly patients complain of constipation [15].

Our study in 2002 revealed an inconsistent result compared to
that which was found in community women. Three hundred and eight
women, mean age 45.14 years, were referred to our urogynecology
outpatient clinic for urodynamic evaluation. We found that 31.5% of
women with lower urinary tract symptoms had constipation, the preva-
lence was much higher than in the general population [16]. But there
was no significant difference of a higher prevalence of constipation in
elderly women. The odds ratio for elderly women with anal incontinence
was 1.77 with a 95% confidence interval: 0.33-9.41 and for constipa-
tion the ratio was 2.18 with a 95% of confidence interval: 0.354-
8.87.

The first comprehensive population survey of pelvic floor dysfunc-
tion was conducted on South Australian adults (15 years and older) in
1998. All participants were interviewed by trained female interviewers.
The results can be summarized that, the overall, prevalence of pelvic
floor disorders including urinary incontinence, anal incontinence, pre-
viously pelvic repairs, difficulty with defecation, and hemorrhoids is
greater in women aged 65 years and older.

CHANGES OF PELVIC FLOOR FUNCTION DURING AGEING
PROCESS

Our hospital- based study shows that the prevalence of OAB syn-
drome increases significantly with advancing age (65 years or older).
Patients with OAB wet are as high as 33.3 % in women after the age of
65 years [7]. However, the elderly have an increased tendency towards
incomplete bladder emptying and this frequently co-exists with detru-
sor instability [17]. A series of studies by Griffiths et al showed that
elderly patients may have under perfusion of the frontal lobes of the
cerebral cortex (reflecting regional impairment of function) which ap-
pears to be causally related to urge incontinence and reduced blad-
der sensation [18]. They also demonstrated that factors such as re-
duced sensation of bladder filling, previous bacteriuria, elevated fluid
intake, and infrequent voiding may contribute to severity of urine leak-
age in elderly patients [19]. Incomplete bladder emptying which ele-
vates post-void residual may be caused by impaired detrusor
contractility. The impaired detrusor contractility in elderly patients may
have two aspects: elevated post-void residual urine volume and re-
duced detrusor contraction strength. Griffith et al defined a patient
with urge incontinence, poor detrusor contractility, and elevated re-
sidual urine without urethral obstruction as having detrusor hyperac-
tivity with impaired contractile (DHIC) function [20]. These kinds of func-
tional impairments may be found in elderly patients and present as a
challenging clinical problem for these patients. However, voiding dis-
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orders in the elderly may occur in the absence of symptoms. Therefore,
it is not clear which patients with voiding disorders can be safely left
unattended [21].

In addition to changes in the central nervous system, the function
of peripheral nerves may also attenuate during the ageing process.
Gilpin et al found that a significant linear reduction in the amount of
acetylcholoneesterase-postive nerves and reduction in the number of
nerve axons in human detrusor muscle tissue take place with increas-
ing age [22]. This phenomenon may be associated with a variety of
functional bladder impairments in advanced age. Homma et al con-
ducted a survey and urodynamics on an elderly population who had
no spontaneous complaints of symptoms and revealed that nearly all
of the urinary symptoms increased with age. They also found that the
detrusor function such as maximal detrusor pressure and maximal flow
rate progressively deteriorated with age in women [23]. Urethral pres-
sure may also be affected by ageing. Trowbridge et al discovered that
increasing age is associated with a decreasing maximal urethral clo-
sure pressure averaging a 15 cmH20 drop per decade in nulliparous
women [24].

Anorectal function may also deteriorate during the ageing process.
We found that ageing is closely associated with reduced anaorectal
pressure in our anal continent women with lower urinary tract symp-
toms [25]. Ageing was associated with lower anal resting and squeeze
pressure, reduced rectal compliance, reduced rectal sensation, and
perineal laxity, which were assessed by manometry, staircase balloon
distension, and a visual analog scale during phasic distentions
respectively. Pelvic magnetic resonance imaging also revealed the
location of the anorectal junction at rest, squeeze, and Valsalva ma-
neuver are lower in elderly women and these changes are associated
with age [26]. Together, these changes may predispose elderly fe-
males to fecal incontinence.

Neural function and related pelvic floor muscle weakness have
been measured with electromyography. Aukee et al, using a vaginal
surface electromyography probe to measure the electromyography
activity, revealed that in regression analysis electromyography values
were dependent on age whether in supine or standing position in both
incontinent patients and asymptomatic women, but not on parity, body
mass index, or episiotomy [27]. They found that the electromyography
activity of pelvic floor muscles decreased during the ageing process.
The effect of age on denervation of the pelvic floor was reported by
Allen and Darrell [28]. They found a gradual denervation with advanc-
ing years, which was more pronounced in parous women. Thus it seems
likely that neurological damage from vaginal delivery, surgery, neur-
opathy and ageing has a role in the development of pelvic floor failure
[29]. Olsen et al conducted a study in 2003 that tried to establish data
for normative distributions for pudendal and perineal nerve compound
muscle action potential in healthy women across a wide age range
and varied history of vaginal deliveries. They studied 42 continent
women, aged 20 to 67 years, including 29% nulliparous women to evalu-
ate their pudendal terminal latency and amplitude and perineal nerve
responses. Their data show that increasing age, more vaginal deliveries,
and widening urogenital hiatus are associated with increased latency
and decreased amplitude. Although it remains difficult to precisely
quantify their specific contributions of these three variables. They sug-
gest that the effects of age and parity must be recognized when inter-
preting pelvic nerve conduction study results. They also confirm that
advancing age has an important effect on the normal limits for puden-



dal and perineal latency and amplitude [30].

STRUCTURAL CHANGES OF PELVIC FLOOR DURING
AGEING PROCESS

The age-related decrease in mean urethral closure pressure found
in nulliparous women may corroborate and extend a similar finding in
groups containing multiparous women. These functional changes most
likely reflect histological changes seen in urethral striated muscle, blood
vessels, and connective tissue of the urethra [24]. Perucchini et al found
that with age there is a decrease in the muscle fiber to connective
tissue ratio and muscle fiber diameter in the urethral sphincter [31].
The connective tissue to muscle ratio and the strength of skeletal muscle
deteriorate with age. Thus, these same age-related changes may oc-
cur in the pelvic floor, leading to poorer support in older women.

Perucchini collaborated with DeLancey's laboratory to study 25
female cadavers, with a mean age of 52 years, ranging from 15-80
years, and found age effects on urethral striated muscle [32,33]. They
reported that the number and density of urethral striated muscle fibers,
not fiber diameter, in the ventral wall of the striated urogenital sphinc-
ter decline significantly with age. They estimates that over a life span,
an average of 364 fibers (2%) are lost per year and mean fiber density
also decreases by 13 fibers/mm2 per year [32]. Later, they did another
study to measure the thickness of urethral muscle layers at
specificlocations and along the length of the urethra. They also dem-
onstrated that the striated muscle loss in the proximal ventral and dor-
sal urogenital sphincter muscle occurs with advancing age. Muscle
loss in this portion of the urethra with advancing age might explain
progressive reduction of urethral closure pressure that occurs with age
[34]. A study by Boreham et al revealed that the fraction of smooth
muscle in the muscularis of the anterior vaginal wall decreases signifi-
cantly decreased in women with pelvic organ prolapse compared with
normal control subjects using an immunohistochemistry study and
morphometric analysis [35]. The fraction of smooth muscle in the ante-
rior vaginal wall decreases significantly in women at age 60 or older
than that in women under 50 years old. Lin et al investigated the changes
in the connective tissues located in the upper portion of the anterior
vaginal wall of women with or without prolapse and also found that
quantitative immunoreactivity of collagen | and Il have significant posi-
tive correlations with ageing [36].

Similar findings of age-related changes may also be found in the
anal sphincter. Rociu et al performed high-spatial-resolution endoanal
magnetic resonance imaging to assess sex-and age-related variations
in the dimensions of the anal sphincter from 100 health volunteers (50
women and 50 men, evenly distributed between 20 and 85 years old).
They found a significant decrease in the thickness of the longitudinal
muscle and an increase in the thickness of the internal sphincter with
advancing age in both sexes. There is also an age-related decrease
in the thickness of the external sphincter but it is not a significant change.

CONCLUSION

The natural history and mechanism of pelvic floor dysfunction in
aged women are not well understood or explored. The ageing process
seems to play a negative role in either the function or structure of the
pelvic floor in women. Ageing may add to the deterioration of the pre-
existing pelvic floor dysfunction during the life span of a woman. Or
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ageing may interact with other potential predisposing factors such as
parity and mode of delivery, menopausal estrogen deficiency, higher
BMI, previous pelvic surgery, and co-mobility including DM, hyperten-
sion and poor cognitive function etc. to cause predominant pelvic floor
failure.
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