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Preface

The fi eld of urogynecology and reconstructive pelvic surgery encompasses not only 
urinary incontinence and pelvic organ prolapse, but disorders such as chronic urinary 
tract infections, sexual dysfunction, defecation dysfunction, and pelvic pain as well.  This 
textbook is designed as a clinical guide for treating women suffering from this wide 
variety of pelvic fl oor disorders.  Written with busy practitioners in mind, this textbook 
will be useful as a quick reference guide for anyone with an interest in female pelvic 
fl oor disorders.

Patrick J. Culligan
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1

Pelvic Organ Prolapse: Protrusion of the pelvic 
organs into or out of the vaginal canal.

Female Sexual Dysfunction (FSD): Persistent or 
recurring reduction in sex drive, aversion to 
sexual activity, diffi culty becoming aroused, 
inability to achieve orgasm, or dyspareunia. 
Sexual dysfunction is defi ned by the World 
Health Organization as the various ways in 
which an individual is unable to participate 
in a sexual relationship as he or she would 
wish.

Urinary Incontinence

Prevalence, Incidence, and Natural History

The prevalence of Urinary Incontinence varies 
widely due to varying defi nitions of the condition, 
different populations studied, and differing 
research methodologies. Population-based studies 
estimate that as many as three fourths of women 
in the United States report at least some urinary 
leakage, with 20% to 50% reporting current 
leakage.1 The NIH sponsored comprehensive 
study2 of UI in the United States reported a 38% 
prevalence of UI among community dwelling 
women 60 years of age and older. Of greater clini-
cal relevance is the number of women with severe 
or more frequent leakage, estimated fairly uni-
formly at 7% to 10% by various researchers.3 This 
group of women is probably the most socially 
impacted by this condition and, hence, will tend 
to seek evaluation. Approximately 50% of nursing 
home residents have urinary incontinence, making 

Introduction

Urinary and fecal incontinence, pelvic organ pro-
lapse (POP), and female sexual dysfunction are 
increasingly common conditions and fall in the 
realm of pelvic fl oor dysfunction. It is unclear if 
the true incidence of these conditions is increas-
ing or if they are being detected more frequently 
due to increased willingness from physicians, 
patients and the media to address them.

It is clear that primary care clinicians should 
expect to encounter these conditions on a regular 
basis in the years ahead. Based on data from the 
Bureau of Census, postmenopausal women will 
comprise 33% of the population in the year 2050 
compared to 23% in 1995. Since incontinence and 
pelvic organ prolapse predominantly affect peri-
menopausal and postmenopausal women, the 
demand for evaluation and treatment is projected 
to steadily increase. In addition, our society con-
tinues to enjoy longer life expectancy and there 
remains a strong focus on improved quality of 
life, thereby bringing disorders of pelvic fl oor dys-
function to the forefront of women’s health.

Definitions: Pelvic Floor Dysfunction

Urinary Incontinence (UI): Defi ned by the Inter-
national Continence Society as the complaint of 
any involuntary urine loss.

Fecal Incontinence (FI): Either the involuntary 
passage or the inability to control the discharge 
of fecal matter through the anus.

Incontinence and Pelvic Floor Dysfunction in 
Primary Care: Epidemiology and Risk Factors
Sujatha S. Rajan and Neeraj Kohli
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UI a leading cause of nursing home admission. 
One in fi ve women with urinary incontinence 
will also suffer from fecal incontinence or “dual 
incontinence.”

Stress and mixed urinary incontinence are the 
two most common forms of UI. The prevalence of 
stress incontinence is reported at 49%, followed 
by mixed incontinence at 29% and urge inconti-
nence at 22%.4 Information on the incidence of 
urinary incontinence is limited and ranges from 
3% to 22.4%, increasing with age. Because urinary 
incontinence is transient in some women, there is 
a yearly reported remission rate of 12%.

The severity of UI is usually assessed by 
the number of incontinence episodes per week. 
Among women with UI, 50% report at least one 
loss per week. Among women with mixed UI, 40% 
report four or more incontinent episodes per 
week.

Risk Factors for Urinary Incontinence

A number of different risk factors have been pro-
posed for UI and have been summarized by Bump 
in the following model (Figure 1.1).

Age

Many studies have shown an increased preva-
lence of UI with advancing age. Melville5 has 
recently reported that the prevalence of UI 
was 28% in women of 30 to 39 years of age and 
55% in those of 80 to 90 years. The severity of 
UI also increases with age; this may be explained 
by the interplay of multiple factors during the 
aging process, including increasing medical 
comorbidities, medication use, impaired mobil-
ity, menopause, and alteration in volume status 
and excretion.

FIGURE 1.1. Factors related to the development of urinary incontinence. (From: Bump RC, Norton PA. Epidemiology and natural history 
of pelvic floor dysfunction. Obstet Gynecol Clin North Am. 1998;25:723. Copyright 1998, with permission from Elsevier.)
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Sex

UI is two to three times more common in women 
than in men, especially among community-
dwelling adults younger than the age of 60. Very 
few young men report UI. The gender gap starts 
to narrow, especially after the age of 70, as a result 
of more men reporting bladder problems second-
ary to an enlarged prostate.

Ethnicity

The relationship between ethnicity and UI is 
complex. Although it had been believed that 
African American women have a greater preva-
lence of urge incontinence compared to white 
women, Fultz5a reported a prevalence of UI of 23% 
in white women and 16% in African American 
women. More recently, results from the SWAN 
study,6 which included multiethnic women in the 
age range of 42 to 52 years, indicated that non-
white women were less likely to report any incon-
tinence and that there was no association between 
ethnicity and the severity of UI. Social and cul-
tural expectations and access to care, among other 
factors, may certainly play a role.

Obesity

This is a well-established risk factor for UI, and 
higher BMI (body mass index) is associated with 
an increased severity of UI. The SWAN study6 has 
shown a 5% increase in the probability of leakage 
with each unit increase in BMI.

Pregnancy and Childbirth

Most women develop UI during pregnancy, 
but for the majority of them this is a transient 
condition. In a study7 of 305 primiparas, 4% had 
stress incontinence before pregnancy, 32% during 
the pregnancy, and 7% in the post partum period. 
Pregnancy and obesity do place an added burden 
on the pelvic fl oor structures and could certainly 
contribute to their weakening, thereby leading to 
UI.

Vaginal childbirth is believed to be a strong 
inciting factor for UI, especially stress urinary 
incontinence. Vaginal birth can cause direct 
damage to the pelvic fl oor soft tissues. This effect 
is compounded by the long-term pelvic fl oor 
muscle dysfunction that results from damage to 

the pelvic nerves at the time of delivery. Allen 
et al.8 have shown that a signifi cant prolongation 
of nerve conduction was seen among nulliparous 
women who delivered infants weighting more 
than 3.4 kg. A large Swedish study9 has reported 
that the fi rst birth seems to be the most harmful 
to the pelvic fl oor; subsequent deliveries only 
moderately increase the risk for incontinence. An 
association between the number of vaginal deliv-
eries and stress incontinence has been reported by 
multiple other studies.10,11 A recent analysis of 542 
identical twin sisters, with a mean age of 42 years, 
found birth mode (vaginal or cesarean) to be a 
major “environmental” determinant of stress 
urinary incontinence. In that study, vaginal deliv-
ery was associated with a 2.3 times higher risk of 
stress urinary incontinence within the predomi-
nantly premenopausal cohort.12

The effect of parity on urinary incontinence 
disappears with increasing age. Results from the 
Norwegian EPINCONT study13 have shed light on 
the roles of vaginal delivery and cesarean birth in 
the development of UI. The study concluded that 
the risk of urinary incontinence is higher among 
women who have had cesarean deliveries than 
among nulliparous women and is even higher 
among women who have had vaginal deliveries. 
When compared to a nulliparous status, cesarean 
birth was associated with stress incontinence and 
mixed-type incontinence, whereas vaginal deliv-
ery further increased the risk of stress inconti-
nence only. However, the authors of the study 
stated that these results should not be used to 
justify an increase in cesarean deliveries.

Studies analyzing the effects of operative vaginal 
deliveries (forceps and vacuum), episiotomy, 
length of the second stage of labor, infant 
head circumference, and birth weight on UI are 
inconsistent.

Menopause

An abundance of high-affi nity estrogen receptors 
have been identifi ed in the pubococcygeal muscle, 
urethra, and trigone of the bladder. Low estrogen 
production after menopause results in atrophy of 
the superfi cial and intermediate layers of the 
urethral epithelium with subsequent atrophic 
urethritis, diminished urethral mucosal seal, loss 
of compliance, and irritation—changes that can 
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predispose to the development of both stress and 
urge urinary incontinence and recurrent bladder 
infections. Despite these well-founded theoretical 
concerns, various studies6,14 have shown confl ict-
ing results regarding the role of menopause in the 
development of UI.

Oral estrogen has been associated with an 
increased risk of UI in current users. The Women’s 
Health Initiative (WHI) study15 has shown that 
menopausal hormone therapy increased the inci-
dence of all types of UI at 1 year among women 
who were continent at baseline. The risk was 
highest for stress urinary incontinence (SUI).

Hysterectomy

The role of hysterectomy in the development of 
UI is controversial. Alteration of anatomical rela-
tionships, as well as denervation of the pelvic fl oor 
at the time of a hysterectomy, could certainly lead 
to postoperative UI. Thom and Brown,14 in a 
review of the literature, noted that there was no 
increased risk of incontinence within the fi rst two 
years after a hysterectomy. But multiple other 
studies16,17 have consistently found an increased 
risk of UI after a hysterectomy.

Melville5 reported, in an age-stratifi ed postal 
survey of 6000 women aged between 30 and 90 
years, that current major depression, diabetes, 
and a history of hysterectomy were signifi cantly 
associated with severe UI.

Fecal Incontinence

Prevalence of Fecal Incontinence

The true prevalence of fecal incontinence is diffi -
cult to estimate given that fewer than one third of 
patients with this condition ever discuss it with 
their physicians—certainly a refl ection of the 
enormous stigma surrounding this disorder. 
Prevalence estimates also vary considerably 
depending upon the defi nition used and the 
method of inquiry. The reported prevalence rates18 
vary from 11% to 15%, with markedly higher rates 
in the elderly. Fecal incontinence is nearly twice 
as common among women than men,22 and is 
observed in up to 47 % of nursing home resi-
dents.19,20 Among patients with urinary inconti-
nence and prolapse, roughly one third report loss 

of fecal control.21 Primary care providers encoun-
tering urinary incontinence and prolapse should 
be cognizant of these associations and consider 
incorporating a few simple screening questions 
focusing on bowel control.

Risk Factors for Fecal Incontinence

Obstetric Factors

Vaginal delivery is believed to be one of the major 
risk factors in the development of FI. Weakening 
of the anal sphincter mechanism after vaginal 
delivery is attributed to both direct trauma to the 
muscle and indirect trauma to the pudendal 
nerves (unilateral or bilateral). Anatomic injury 
usually occurs in the anterior portion of the anal 
sphincter complex. In a prospective study23 of the 
effect that vaginal deliveries have on the pelvic 
fl oor, 80% of primigravidas sustained reversible 
pudendal nerve damage that in some women per-
sisted for up to fi ve years postpartum.

A majority of these sphincter injuries remain 
silent and information on their natural history is 
limited. Anal sphincter tears were detected by 
anal endosonography in 35 % of primiparous and 
44 % of multiparous women, of whom symptoms 
of anal incontinence or fecal urgency were present 
in 13% and 23 %, respectively.24

Ryhammer et al.25 found a signifi cant long-term 
association between the number of vaginal deliv-
eries and several anorectal parameters in peri-
menopausal women. They noted lower perineal 
position at rest, increased perineal descent with 
maximal straining, decreased anal sensibility to 
electrical stimulus, and prolonged latency in the 
pudendal nerves, to be associated with increasing 
parity. Other obstetric risk factors for FI include 
forceps delivery and midline episiotomies.

Age

Increasing age is a risk factor for developing anal 
incontinence, even before the postmenopausal 
years. Pollack et al. reported that a 30-year-old 
woman has twice as high a risk of developing anal 
incontinence as does a 20-year-old woman.26 
Physiologic changes in the anal continence mech-
anism could explain the increased risk of FI with 
advancing age. Findings from anal manometry 
studies27 have shown age-dependent decreases in 
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anal resting and squeeze pressures. These param-
eters decline even more rapidly after menopause. 
With aging, anal closing pressure (the difference 
between maximum resting pressure and rectal 
pressure) is reduced, and this is an important 
determinant of anal continence.27

Sex

Some studies have shown a higher prevalence of 
FI in females, and the female-to-male ratio is 
reported at 1.5 : 1.28 Other studies do not support 
an increased prevalence in women.

Other factors

The patient’s ambulatory status is also important 
when considering the etiology of the disorder. 
Wheelchair-bound patients and those who are 
dependent on others for access to bathroom facili-
ties may have episodes of functional incontinence 
yet have totally normal anorectal function.

Quander et al.29 have reported that subjects who 
were taking anticonvulsant, antipsychotic, hyp-
notic, antiparkinsonian, and antidepressant med-
ications were two to three times more likely to 
have fecal incontinence. These results persisted in 
a logistic regression analysis after adjustment for 
age, sex, race, and comorbid illnesses of stroke 
and diabetes. Whether this increased prevalence 
of fecal incontinence is due to the medications 
themselves or to the comorbid illnesses requiring 
these medications could not be explained in this 
study.

Pelvic Organ Prolapse (POP)

Prevalence of POP

Accurate estimates of the prevalence of POP were 
limited earlier because of variations in the defi ni-
tions of POP, population differences, and varia-
tion among examination techniques. Among 
ambulatory women, the prevalence of POP varies 
widely in different populations, ranging from 30% 
to 93%.30,31,32

In a large study of 16,616 women33 who each 
have a uterus, the rate of uterine prolapse was 
14.2%; the rate of cystocele was 34.3%; and the 
rate of rectocele was 18.6%. For the 10,727 women 

who had undergone hysterectomy, the prevalence 
of cystocele was 32.9%; of rectocele, 18.3%. This 
study did not grade the severity of prolapse. 
Nygaard et al.34 reported that among 270 nonhys-
terectomized women, 25.6% were considered to 
have prolapse when it was defi ned as the leading 
edge of vaginal descensus at or below the hyme-
neal ring.

The Pelvic Organ Support Study (POSST)35 
reported a 7% prevalence of prolapse to or beyond 
the level of the hymen among 1004 women. There 
is little information available on the natural pro-
gression of prolapse. In a study of 412 women 
evaluated over a two-to-eight-year period, new-
onset cystocele, rectocele, and uterine prolapse 
occurred in 9%, 6%, and 2% of women per year, 
respectively. The general tendency of POP is to 
worsen with time. Some studies have reported 
natural regression of POP, and this is more 
common among the milder (grade 1) forms of 
POP.

It is also important to specifi cally address the 
prevalence of surgery for POP. It has been reported 
that a woman’s lifetime risk for needing surgery 
for POP was 11% by the age of 80. Approximately 
one third of women undergoing surgery will need 
a second operation for recurrent prolapse.

Risk Factors for Pelvic Organ Prolapse

Age

Advancing age has been shown to be an indepen-
dent risk factor for POP, and the prevalence of 
POP increases with age. In a Swedish study of 
women between the ages of 20 and 59, the preva-
lence of any form of prolapse was 6.6% in women 
20 to 29 years old and 55.6% among those 50 to 
59 years old.32 An American study by Swift et al. 
reported a 12% increased incidence of severe POP 
with each advancing year of life or a doubling of 
the incidence for every additional decade.36

Obstetric Factors

In the above-mentioned Swedish study,32 prolapse 
was noted in 44% of parous women, and the cor-
responding prevalence among nonparous women 
was 5.8%. Increasing parity and, maybe more sig-
nifi cantly, increasing number of vaginal deliveries 
are important risk factors for prolapse. It has been 
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postulated that as the fetal vertex passes through 
the pelvis, there is a stretching and tearing of the 
soft tissues and fascial supports of the pelvis and 
compression and stretching of the pudendal 
nerve. Both of these mechanisms could explain 
the increased risk of all pelvic fl oor disorders 
associated with vaginal delivery. Instrumented 
vaginal deliveries, especially forceps-assisted, may 
increase this risk even more.

According to the Oxford Family Planning Asso-
ciation study,37 the likelihood of a woman devel-
oping prolapse increased approximately 8-fold 
after 2 vaginal deliveries and about 12-fold after 4 
or more vaginal births.

The risk of developing future prolapse grows 
with increasing birthweights. Swift and his col-
leagues have reported that there is a 24% increase 
in the incidence of severe POP for every 1 lb 
increase in the weight of a vaginally delivered 
infant.36

Demographic

POP is more common among women with lower 
levels of education. It has been postulated that this 
may be due to some unmeasured risk factor, such 
as socioeconomic status, nutritional status, or a 
lifetime of work. In comparison to white women, 
African American women have the lowest risk of 
POP, and Hispanic women have the highest risk

Obesity and Occupation

Chronic increased intraabdominal pressure has 
been proposed as a risk factor for POP, caused by 
increased strain placed on the suspensory support 
structures throughout the pelvis. Women with 
chronic obstructive lung disease or chronic con-
stipation, weight lifters, nursing assistants, mara-
thon runners, and obese women will fall in this 
category. However, recent studies evaluating the 
link between obesity and prolapse have yielded 
confl icting results. Nygaard et al. found no asso-
ciation between BMI or waist circumference and 
pelvic organ prolapse. They did fi nd that women 
reporting past heavy labor were more likely to 
have uterine prolapse than those without this 
history. In contrast, results from the Women’s 
Health Initiative have suggested that being over-
weight (BMI 25–30 kg/m2) or obese (BMI > 30 kg/

m2) was associated with a signifi cantly increased 
risk of POP. Waist circumference of ≥88 cm had 
an associated signifi cant increase in risk of 17% 
for rectocele and cystocele.33 Current physical 
activity appeared to have no substantial impact 
on the risk for any of the forms of pelvic organ 
prolapse.

Iatrogenic

Prior surgery for pelvic organ prolapse is another 
important risk factor for POP, and Some have said 
have said that the risk the risk of recurrent POP 
among these women is 500% greater than that of 
the general population.36 However, the role of hys-
terectomy as a risk factor for POP in unclear. The 
POSST study35 found no association between prior 
hysterectomy and POP, and some of its authors 
have suggested that hysterectomy may offer a pro-
tective effect for the development of POP caused 
by defects such as those often being concurrently 
repaired at the time of the hysterectomy. However, 
the majority of studies do fi nd an increased risk 
of vault prolapse and enterocele after a hysterec-
tomy. Mant reported that the annual incidence of 
prolapse requiring surgical correction after a hys-
terectomy was 3.6 per 1000.37 The risk rises from 
1% by 3 years after a hysterectomy to 5% after 15 
years.

Pelvic Floor Muscle Strength

Many authors believe that decreased pelvic fl oor 
muscle (PFM) strength may be the single most 
important risk factor leading to POP. Pelvic fl oor 
muscle strength decreases with age and parity. An 
intact levator plate acts as a “fl ap-valve,” keeping 
the walls of the vagina closed, and supports the 
vagina over the levator muscles in the standing 
position, thereby preventing prolapse. Samuels-
son reported that in a 35-year-old woman with two 
children, the probability of having prolapse was 
25% if the PFMs were strong and 58% if the PFMs 
were poor.32 Techniques to improve pelvic fl oor 
muscle tone are reviewed in Chapters 6 and 8.

Familial

Rinne reported from a case control study in 
Finland that the familial incidence of prolapse was 
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30%.38 Certain congenital disorders of connective 
tissue (Marfan’s syndrome, Ehrlers Danlos syn-
drome) as well as neurological conditions have 
also been associated with prolapse, especially in 
young women.

Female Sexual Dysfunction (FSD)

Female sexual dysfunction (FSD) is characterized 
by psychogenic and organic problems with sexual 
desire, arousal, orgasm, or dyspareunia that cause 
personal distress.39

Prevalence and Risk factors for FSD

Since few patients volunteer this information and 
since physicians do not routinely screen for these 
complaints, accurate prevalence estimates for 
FSD are limited. A prevalence rate of 40% to 50% 
is routinely quoted.40, 41

Women’s sexuality is discontinuous through-
out their life cycles and is dependent on personal, 
current contextual, and relationship variables as 
well as on medical factors. The US National 
Health and Social Life Survey (NHSLS) in 199242 
has provided important data on the prevalence 
and risk factors for sexual dysfunction among 
both sexes. This study was a national probability 
sample study that included men and women 
between the ages of 18 and 59 years who had at 
least 1 sexual partner in the past 1 year. In this 
study, low libido was the most common sexual 
complaint, affecting 51% of women, followed by 
arousal disorders in 33%, and pain disorders in 
16%, of women.

Age

FSD seems to be age related and progressive, 
affecting up to 20% to 43% of women in their 
fertile years42 and 46% to 81% of the elderly 
women who are still sexually active.43 All of the 
major studies that have been done by the National 
Council on Aging and the Association of Repro-
ductive Health Professionals (ARHP) show that at 
age 60 years, approximately half of the women are 
sexually active and by 80-plus years of age, the 
fi gure is barely 20%.

Gender and Ethnicity

The NHSLS study42 also noted that sexual dys-
function occurs more frequently in women than 
in men (43% vs 31%). African American women 
tend to report higher rates of low sexual desire, 
whereas white women are more likely to report 
sexual pain. Hispanic women, in contrast, consis-
tently self-report lower rates of sexual problems.

Psychosocial Factors and General Health

The NHSLS data42 indicate that emotional and 
stress-related problems generate an elevated risk 
of experiencing sexual diffi culties in all phases of 
the sexual response cycle. Premarital and post-
marital (divorced, widowed, or separated) status 
is associated with an elevated risk of experiencing 
sexual problems. Good health and general well-
being are generally associated with fewer FSD 
problems.

Women with pelvic fl oor dysfunction (i.e. pelvic 
organ prolapse, urinary and fecal incontinence) 
report fairly high rates of sexual dysfunction. 
Handa et al. have reported that sexual complaints 
were signifi cantly more common among women 
with pelvic fl oor disorders (53.2% vs 40.4%) than 
among women in the control group.44

When evaluating female patients for pelvic 
fl oor symptoms, asking an open-ended question 
about sexual function can help to identify sub-
stantial numbers of women in need of help. A full 
approach to diagnosing and treating sexual dys-
function is reviewed in Chapter 11.

Menopause

As our population ages, the number of postmeno-
pausal women with FSD is certainly bound to 
increase. US Census data indicate that in the year 
2000, more than 42 million (1 out of 3) American 
women were of or over the age of 50, and an addi-
tional 2 million women annually reach the age of 
50. The transition from premenopause to peri/-
postmenopause has a negative impact on sexual 
health. Estrogen deprivation is associated with 
certain physiological changes that may lead to FSD 
in postmenopause, including delay in reaction 
time of the clitoris, diminished vaginal lubrica-
tion, decreased duration of contractions with 
orgasm, and decreased vaginal congestion. Among 
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postmenopausal women under the age of 55, nearly 
half have a decrease in sexual desire with the onset 
of menopause, whereas 10% have an increase 
and approximately 37% are unchanged.45

The role of estrogen replacement therapy in 
alleviating the symptoms of FSD is controversial.46 
Androgen insuffi ciency—due to declining ovarian 
stromal function during menopause as well 
as oophorectomy—has long been recognized as 
playing a role in FSD. Androgen levels in the post-
menopausal period are usually one half those seen 
in women in their thirties and forties.47 Surgical 
menopause is known to have a profound impact 
on serum testosterone levels and, in one study, 
testosterone levels dropped to approximately 40% 
of the baseline value after an oophorectomy.48

Conclusion

Pelvic fl oor dysfunction—including urinary 
incontinence, fecal incontinence, pelvic organ 
prolapse, and female sexual dysfunction—is an 
incompletely understood clinical condition with 
multiple risk factors. These risk factors can be 
associated with various stages of a woman’s 
normal life cycle. With the aging of the general 
population, primary care providers will encounter 
large numbers of symptomatic women. As our 
understanding of the pathophysiology and treat-
ment of these conditions improves, we will, hope-
fully, begin to see a greater emphasis on prevention. 
It is generally accepted that most pelvic fl oor dys-
function is caused by pelvic fl oor trauma associ-
ated with childbirth, aging, menopause, surgical 
injury, and/or chronic Valsalva. Other factors 
may include obesity, anatomy, tissue properties, 
and concurrent medical conditions. Strategies to 
reduce the risk and progression of pelvic fl oor 
dysfunction and to ameliorate existing symptoms 
are outlined in the chapters ahead.

Key Points

• Rough Prevalence of Female Pelvic Disorders
� Urinary Incontinence 20%–50%
� Fecal Incontinence 5%
� Flatal Incontinence 25%
� Sexual Dysfunction 15–25%

• Major Risk Factors
� Childbirth, Pregnancy, Aging
� Obesity, Neuromuscular Injury/Disease

• Lifetime Risk of Undergoing Major Pelvic 
Surgery: 11%

• Women with Incontinence or Prolapse Report-
ing FSD: 53%
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vagina is the organ of vaginal sexual intercourse, 
elimination of menstrual discharge, and child-
birth. These functions are best sustained when the 
organs are well suspended and supported within 
the pelvis, with a specifi c anatomic relationship to 
each other. Though each organ functions inde-
pendently of the others, it is anatomically oriented 
and dependent upon that orientation. The urethra, 
lower third of the vagina, and anal canal are paral-
lel and almost vertical in the standing nulliparous 
young woman.2 These lower vertical structures 
are supported directly by their attachments to the 
levator hiatus muscles, perineal body and the ana-
tomic urogenital and anal triangles. (Figure 2.1).

The bladder rests upon the upper two-thirds of 
the vagina and lower uterine segment. The upper 
vagina rests upon the rectum. The bladder, upper 
vagina, and rectum are approximately horizontal 
in orientation in the young, standing woman and 
overlie the muscular levator plate.3 These hori-
zontal relationships are especially apparent when 
the young woman puts stress on her pelvis during 
a Valsalva moment such as coughing, sneezing, 
lifting, exercising, and so on.

The levator plate is a dynamic backstop which 
contracts and strongly supports the upper vagina 
and rectum in the horizontal position, acting as a 
“fl ap valve” to close their walls and prevent their 
prolapse during moments of physical force.

Damage to the levator muscles and the levator 
plate compromises the capability of the pelvic sus-
pensory structures to support these organs and 
is believed to represent a seminal event that often 
leads to prolapse. Such damage to the pelvic fl oor 
muscles usually occurs during vaginal childbirth 

The Female Pelvis

The intent of this chapter is to give the primary 
care provider, to women of all ages, a clinical 
appreciation of the anatomy in the female pelvis 
that currently explains the mechanisms of pelvic 
organ suspension and support, as well as urinary 
and fecal continence. Though this chapter describes 
the current thinking in the “average normal” 
patient, the reader must realize that each woman 
is unique in her anatomic makeup. Her pelvic 
support anatomy is dependent upon the genetic 
composition of her visceral connective tissues and 
various muscles—both somatic and visceral—and 
their adaptations to her aging process and upon 
the many variables of her lifestyle. Lifestyle con-
ditions that affect the functioning of her pelvic 
organs and their support include:

• habits of physical activities and the various 
mechanical stresses that weigh on her pelvic 
structures

• dietary habits and her state of nutritional 
balance and adequacy

• social habits such as cigarette smoking and drug 
use

• her state of health and use of some medications
• habits of urinary control and voiding, and habits 

of bowel control and defecation
• sexual activities and childbirth and their possi-

ble mechanical and infectious consequences
• previous gynecologic surgeries.1

The female pelvis includes the organs of storage 
and elimination of urine and feces—the bladder 
and urethra, and the rectum and anal canal. The 

Pelvic Floor Anatomy: Made Clear and Simple
Robert M. Rogers, Jr.



12 R.M. Rogers, Jr.

and in patients with chronic mechanical stress 
states such as chronic straining with chronic con-
stipation, sustained heavy lifting over time, and 
heavy physical exercise.

The anatomic relationships between the pelvic 
organs and the tissue reactions to various physical 
stresses depend on the structures that house, 
suspend, and support the female pelvic organs. 
These pelvic structures are the bones and liga-
ments, the skeletal muscles and parietal fascia, 
and the various visceral connective tissues.

Bones and Ligaments

The bones and ligaments of the female pelvis form 
the outer structure, which surrounds, protects, 
suspends and supports the pelvic organs and their 
suspensory tissues.4 The coxal bone consists of 
three parts that have fused during a woman’s 
teenage years and into her early twenties. These 
are the ilium, the ischium and the pubis. The ilium 
is the upper portion and consists of an alar, or 
upper wing, that is slightly concave on its inner 

surface. The muscles of hip fl exion—iliacus and 
psoas—course on the medial surface. The crest of 
the ilium is the upper portion of the hip and serves 
as the attachment for the abdominal wall muscles. 
This crest also contains the anterior superior iliac 
spine and the anterior inferior iliac spine, both of 
which are attachments for hip girdle muscles. The 
inner inferior border of the ilium is the arcuate 
line, or linea terminalis, which is the line that 
defi nes entry into the true pelvis. The posterior 
edges of each ilium and ischium form the border 
of the greater sciatic notch, through which course 
the piriformis muscle and sciatic nerve out of the 
pelvis and into the hip.

The inferior and posterior part of the coxal 
bone is the ischium. When seated, the woman sits 
on her two ischial tuberosities. The hip extensor 
muscles, hamstrings, and gluteus muscles origi-
nate here. The sacrotuberous ligament also 
courses from the ischial tuberosity to the poste-
rior part of the lower sacrum. This ligament 
defi nes and stabilizes the outlet to the pelvis.

The important ischial spine is the point within 
the pelvis central to learning and understanding 
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FIGURE 2.1. Levator muscles: the foundation of pelvic support. 
(Left) The Vagina, Rectum and Urethra rest on a firm “shelf” of 
levator muscle support. The platform of levator muscle support 
spans from the pubic bone back to the tailbone and side-to-side 
from one arcus tendineus to the other. (Right) The upper vagina 

is oriented horizontally when a woman is in the standing position. 
The strong horizontal levator muscle plate—seen here spanning 
from pubic bone back to tailbone—is the key to maintaining this 
normal anatomic position.
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female pelvic support anatomy. The ischial spine 
can, from patient to patient, vary in physical char-
acteristics such as size, shape, bluntness or sharp-
ness, and prominence on palpation. The distance 
from ischial spine to ischial spine is approximately 
10 cm and is the narrowest diameter in the pelvis. 
This has important implications during child-
birth, where the infant’s head diameter is also 
approximately 10 cm. (Figure 2.2)

The ischial spine points posteromedially and 
is the prominence that demarcates the upper 
greater sciatic notch and foramen from the lower 
lesser sciatic notch and foramen. Through the 
lesser sciatic foramen courses the tendon of the 
obturator internus muscle, as well as the internal 
pudendal vessels and pudendal nerve as they 
course into the pudendal canal on the lateral 
border of the ischioanal fossa. The ischial spine is 
best known as the bony landmark that the obste-
trician uses to determine the progression of fetal 
vertex descent during labor. However, it is a key 
reference point during gynecologic surgery, as 
well, providing a fi xed bony indicator of the level 
at which the upper vagina (and cervix) should be 
suspended. This landmark is easily palpated by 
the examiner, both through the vagina or rectum 
and during abdominal surgery. This fact is impor-
tant and assists the operating reparative vaginal 
surgeon in determining the adequate length of the 

vagina for sexual intercourse. That satisfactory 
length should be approximately 8 cm–10 cm from 
the hymenal ring, which correlates to the level of 
the ischial spines.

The ischial spine is located 2 cm to 3 cm above 
the horizontal level of the pubic crest in the prop-
erly standing young woman, and is 7.5 cm to 
9.5 cm from the back of the pubic bone. This dis-
tance and line also defi ne the arcus tendineus 
fasciae pelvis (fascial white line), which is the ana-
tomic structure important for understanding the 
lateral supports to the bladder and urethra, the 
vagina, and the rectum. One procedure for repair-
ing a vaginal prolapse is a sacrospinous ligament 
colpopexy (fi xation of the top of the vagina to the 
sacrospinous ligament). The sacrospinous liga-
ment tapers and inserts onto the ischial spine lat-
erally, while broadening out medially as it inserts 
onto the inner aspect of the lower part of the 
sacrum. The sacrospinous ligament frames the 
sciatic notches to form the greater and lesser 
sciatic foramina. The pelvic muscles and visceral 
connective tissues have important anatomic rela-
tions and attachments to the ischial spines.

The inferior but anterior part of the coxal bone 
is the pubis or pubic bone. The inferior pubic 
ramus fuses posteriorly with the ramus of the 
ischium, while the superior pubic ramus fuses lat-
erally with the ilium at the iliopubic (iliopectineal) 
eminence. The inferior and superior pubic rami 
fuse medially to form the central body of each 
pubic bone. These bodies fuse centrally with the 
cartilaginous symphysis pubis. Located on the 
upper aspect of each pubic body is the pubic 
tubercle. The inguinal ligament is derived from 
the inferior edge of the aponeurosis of the exter-
nal oblique muscle and courses from the anterior 
superior iliac spine to the pubic tubercle. Running 
laterally along the upper aspect of the superior 
pubic ramus, beginning at the pubic tubercle, is 
the pectineal line. On the pectineal line is found a 
thickened ridge of parietal fascia called Cooper’s 
ligament. For surgeons performing a Burch retro-
pubic colposuspension (a bladder neck suspen-
sion procedure employed to address stress urinary 
incontinence), Cooper’s ligament is the site of 
suture attachment. (Figure 2.3)

The superior and inferior pubic rami, fusing 
posteriorly with the ischium, form a ring of bony 
edges that results in a large hole in the lower pelvis 
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FIGURE 2.2. Bony pelvis.
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horizontal or parallel to the fl oor. Therefore, in 
the standing position, the weight of the abdominal 
and pelvic cavity pressure column rests primarily 
upon the backs of the pubic bodies and symphy-
sis, not upon the muscles and the suspensory 
visceral connective tissues. This is important to 
realize because the pelvic muscles and the visceral 
connective tissue network that suspends the pelvic 
organs over the muscular levator plate are meant 
for “light” work or sporadic heavier loads. Chronic 
heavy workloads, such as chronic constipation, 
heavy lifting, and other physical stresses can over-
whelm this soft-tissue suspensory network and 
cause “breaks” in its frame, decreasing the effec-
tive functioning of the “fl ap-valve” mechanism. 
As a result, the cervix and upper vagina slide off 
the levator plate and evaginate down the vaginal 
tube towards the introitus, causing tearing in the 
lateral vaginal supports. (Figure 2.3A) The bones 
of the pelvis are shaped like a wide funnel with a 
large, rounded entry; straight sidewalls formed by 
the sides of the ischii and the obturator foramina 

FIGURE 2.3. Two incontinence sling types, in the bony pelvis. The 
transobturator sling is seen passing from one obturator foramen 
to another, at a safe distance from the obturator neurovascular 

bundle. The retropubic sling is seen passing in, a u-shaped configu-
ration, behind the pubic bone. (b) Paravaginal defect: tear in the 
lateral vaginal support.

called the obturator foramen. The obturator 
foramen is covered with a tough, fi brous mem-
brane that attaches all around to its inner bony 
borders, except in its anterior and lateral portion, 
where the obturator artery, vein, and nerve pass 
from the obturator canal into the inner thigh 
region. The obturator canal is a groove on the 
underneath surface of the superior pubic ramus. 
The canal transmits the obturator vessels and 
nerve from the retropubic space (of Retzius) 
through the obturator foramen and membrane to 
the inner thigh. The FDA has recently approved 
the passage of instruments and various surgical 
tapes and meshes through the obturator foramen 
for surgical treatment of stress urinary inconti-
nence and certain vaginal prolapse problems.

The bony sacrum is located centrally in the 
back of the pelvis and articulates with each coxal 
bone via the ilium at each sacroiliac joint. These 
joints are fi rm but partially synovial, allowing 
very little rotational movement.5 The sacral prom-
ontory and the upper sacral vertebrae are nearly 
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and membranes; and the diamond-shaped outlet. 
To this bony frame is attached the muscles of the 
female pelvis.

Pelvic Floor Muscles

The pelvis is a basin formed by muscles.6 The 
entry is open and round. The back wall is formed 
by the sacrum centrally and the piriformis 
muscles laterally, the sidewalls are the right and 
left obturator internus muscles, and the front wall 
is formed by the backs of the pubic bodies and 
pubic symphysis. The fl oor is formed by the 
levator ani muscle complexes and the coccygeus 
muscles covering the sacrospinous ligaments. 
(Figure 2.4)

Through the fl oor of the pelvis—also called 
pelvic diaphragm—course the urethra, the lower 
third of the vagina, and the anal canal. These pass 
through the levator hiatus, or central opening 
between the levator ani muscles of the pelvic dia-
phragm. Passively resting on top of the posterior 
portion of the levator ani muscles, named the 

levator plate, are the upper two thirds of the 
vagina and the rectum. These orientations are 
crucial in maintaining pelvic organ support in the 
physically active woman. Just below or inferior to 
the pelvic diaphragm is the perineum anteriorly, 
and the ischioanal fossa posteriorly. The perineum, 
containing important muscles and fascia, is 
important in the maintenance of the vertical ori-
entation of the urethra, the lower third of the 
vagina and the anal canal.

The piriformis muscle courses from the upper 
half of the sacrum, straight outward through the 
greater sciatic foramen, to insert onto the greater 
trochanter of the femur. The obturator internus 
muscle originates from the bony edges of the 
obturator foramen and the entire inner surface of 
the obturator membrane to form a wide, fan-
shaped muscle. This muscle tapers into a strong 
tendon, which then turns 120 degrees to exit the 
pelvis through the lesser sciatic foramen to insert 
onto the greater trochanter with the piriformis 
tendon. These two muscles externally rotate the 
hip. Overlying the piriformis muscle is the sacral 
plexus of somatic nerves. The sacral plexus is the 
origin of the sciatic nerve, the pudendal nerve, 
and the nerves that innervate the pelvic muscula-
ture. Therefore, no surgical dissection or sutures 
should ever be placed near the piriformis muscles. 
However, the obturator internus muscles of the 
pelvic sidewall are readily available to guide surgi-
cal dissections and to accept sutures for repairing 
pelvic support problems.

The fl oor of the pelvis is formed by the upper, 
or pelvic, surfaces of the levator ani complex of 
muscles and the coccygeus muscles. The coccyg-
eus muscle is a very thin, nonfunctional covering 
of the strong sacrospinous ligament. In fact, when 
using this ligament for vaginal support in the 
older woman, the coccygeus muscle is very fi brotic 
and not seen after dissection in this area. The 
levator ani muscles are traditionally described as 
the pubococcygeus and puborectalis anteriorly, 
and the iliococcygeus muscles posteriorly. The 
pubococcygeus and puborectalis muscles originate 
from the back of the pubic bone and the anterior 
part of the obturator internus muscle, along the 
arcus tendineus levator ani. These muscles form 
the levator hiatus and allow passage of the urethra, 
lower third of the vagina, and anal canal through 
the pelvic diaphragm and perineum to the outside 

Front wall-pubic bone Side wall-obturator
internus m.

Pubococcygeus m.

Floor-levator ani m.

Rectum

Vagina

Urethra

Coccygeus m.

Back wall-piriformis m.

FIGURE 2.4. Boundaries of pelvic floor.
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of the body. The pubococcygeus surrounds and is 
fused with the lower third of the vagina and inserts 
into the apex of the perineal body between the 
vagina and anorectal juncture. The puborectalis 
muscle is the medial and inferior portion of the 
pubococcygeus muscle and meets its sister 
puborectalis muscle behind the anorectal junc-
tion. (Figure 2.5)

The anatomic relationship of the puborectalis 
muscles with the anorectal junction is very impor-
tant for fecal continence. The puborectalis muscles 
form the “right angle” of the anorectal junction, 
which is responsible for solid stool control. These 
muscles are innervated by branches from the 
sacral plexus that, in some cases, may be com-
pressed, stretched, and signifi cantly injured 
during vaginal childbirth. Surrounding the outlet 
of the anal canal is the sphincter ani muscle. The 
proper functioning of this muscle is responsible 
for continence of watery stool and fl atus. This 
muscle is innervated by the inferior rectal nerves 
from the pudendal nerves, which also can be 
stretched and injured by childbirth.

The iliococcygeus muscle originates from the 
pelvic sidewall from the arcus tendineus levator 
ani. The arcus tendineus levator ani is a thicken-
ing of the parietal fascia overlying each obturator 
internus muscle and is directed from the back of 

the pubic bone to a point near the ischial spine. 
The iliococcygeus muscles then slope down in a 
horizontal manner to fuse into the levator plate, 
which runs from the anorectal junction to the 
coccyx and sacrum and is approximately 4 cm 
long. Inserting into the levator plate is also the 
puborectalis muscle. Lying passively on top of 
the levator plate and lower part of the sacrum is 
the rectum, cervix, and upper two thirds of the 
vagina. When the woman increases intrapelvic 
pressure with a Valsalva maneuver such as strain-
ing, coughing or laughing, the pressure generated 
pushes the upper vagina and rectum down against 
the contracted, fi rm levator plate. This “fl ap-
valve” mechanism is responsible for prevention of 
pelvic organ prolapse in the “normal” woman. 
The other crucial mechanism for preventing pelvic 
organ prolapse is the contraction and closure of 
the pelvic diaphragm and levator hiatus by the 
pubococcygeus and puborectalis muscles.

The perineum is located inferior to the levator 
ani fl oor of the pelvis and is diamond shaped. Its 
major muscular components are illustrated in 
Figure 2.6. The sidewalls are the obturator inter-
nus muscles below the two arcus tendineus levator 
ani. The outer part of the perineum is bordered 
by the outlet of the pelvic bones. The perineum is 
anatomically divided into two triangles described 
by drawing a line through the two ischial tuberosi-
ties. The anterior portion towards the pubic arch 

Pubic bone

Sacrum
Pubococcygeus m.
Puborectalis m. and
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FIGURE 2.5. The sling-like pelvic floor muscles: pubococcygeus 
and puborectalis.

Bulbocavernosus m.

Transverse 
perineal m.

External anal 
sphincter m.

FIGURE 2.6. The perineal body.
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is the urogenital triangle, while the posterior or 
anal triangle contains the anus and points towards 
the coccyx. The anal triangle also contains the fa-
fi lled ischioanal fossa. The urogenital triangle has 
two layers described – the superfi cial space and 
the deep compartment. The boundary between 
these two spaces is the perineal membrane, a 
tough, fi brous membrane that stretches between 
the ischiopubic rami. Through the perineal mem-
brane passes the lower third of the urethra and the 
lower third of the vagina. The posterior edge of 
the perineal membrane is the anterior border of 
the anal triangle.

The muscles in the superfi cial space are the 
superfi cial transverse perinei, the bulbocaverno-
sus, and the ischiocavernosus. They overlie the 
vascular erectile bulbs and assist in clitoral erec-
tion and the woman’s sexual response. These 
muscles are innervated by the perineal branches 
of the pudendal nerve. The muscles of the deep 
compartment apply to the urinary continence 
mechanism. On top of the perineal membrane 
are the compressor urethrae and urethrovaginal 
muscles. These small muscles run over the lower 
third of the urethra and are part of the external 
urethral sphincter, along with the sphincter 
urethrae, which surrounds the urethra from the 
urethrovesical junction down to the perineal 
membrane. All these muscles, as well, are inner-
vated by perineal branches of the pudendal 
nerve. The pudendal nerve is also exposed to the 
injurious forces of compression and stretching 
during vaginal childbirth. Some women are then 
left with residual damage to their continence 
mechanisms.

Anchoring the urogenital and anal triangles 
centrally is the perineal body, found between the 
vaginal introitus and the anus. The lower third of 
the vagina is fused with the perineal body anteri-
orly, while the anal canal is fused with the perineal 
body posteriorly. The square base is located 1 cm–
2 cm above, or superior to, the level of the ischial 
tuberosities. The apex of the perineal body, 
roughly shaped like a pyramid, is located at the 
transition of the lower third of the vagina with the 
middle third and at the 90˚ angulation of the anal 
canal with the rectum at the anorectal junction. 
The perineal body and pubic bones anchor the 
closure mechanisms of the vaginal introitus and 
anal canal. (Figure 2.6)

Pelvic Organ Suspension—Visceral 
Connective Tissues

The crucial mechanisms of pelvic organ support 
are the fl ap valve of the upper vagina and rectum 
against the levator plate, and the closure of the 
vaginal introitus by the contraction of the pubo-
coccygeus/puborectalis muscles around the lower 
third of the vagina and anorectal junction. The 
fl ap-valve mechanism is dependent upon the vis-
ceral connective tissue network that suspends the 
upper vagina, cervix, and rectum over the levator 
plate. The closure of the lower third of the vagina 
is the result of the direct fusion of the puboc-
occygeus/puborectalis muscles with the lower 
third of the vagina, perineal body, and anorectal 
junction.

Think of the suspensory function of the pelvic 
visceral connective tissues as a three-dimensional 
scaffold that is somewhat fl exible, yet anchored to 
the muscular pelvic basin.7,8 (Figure 2.7)

The scaffold is constructed of a tight webbing, 
and occasional fusion, of a meshwork of collagen 
and elastin. Histologically, visceral connective 
tissue is a three-dimensional meshwork com-
posed predominantly of collagen fi bers intermin-
gled with some elastin and smooth muscle. It is 
located along the back wall and the sidewalls of 
the pelvic basin and then tapers down to the 
vaginal introitus and perineal body. The visceral 
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FIGURE 2.7. Endopelvic fascia: “scaffolding” for the pelvic organs.
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connective tissues, or endopelvic fasciae, that 
form this scaffolding are attached to the parietal 
fasciae from the pelvic inlet and piriformis muscles 
posteriorly; the anterior border of the greater 
sciatic foramen, the obturator internus, and the 
levator ani muscles laterally; and the perineal 
membrane and perineal body inferiorly. These 
tissues surround and envelop the visceral arteries 
and veins, the lymph nodes and channels, and the 
visceral nerves that service the pelvic organs and 
tissues. This network of visceral connective tissues 
suspends the pelvic organs—bladder, urethra, 
vagina, and lower rectum—over the levator plate, 
while giving physical support to the many ana-
tomic structures that travel through it. The vis-
ceral connective tissues are actually many sheets 
that fuse into sheaths, or further thicken into 
stronger septa, depending on the mechanical 
stress requirements of a particular segment of the 
visceral suspensory network.

The suspensory network is continuous and 
interdependent throughout the pelvis and is found 
beneath the parietal peritoneum and overlying 
the parietal fascia of the pelvic basin muscles. 
DeLancey has described three levels of pelvic 
organ suspension for the purposes of our under-
standing and visualization.9

The “DeLancey Levels” of Pelvic Connective 
Tissue Support

Level I: Connective tissues include the cardinal 
and uterosacral ligaments, suspending the 
cervix and upper vagina into the hollow of the 
sacrum and over the levator plate

Level II: Suspends each side of the vagina and 
rectum to the pelvic sidewall. Defi nes passive 
support of the bladder, mid- vagina, and rectum 
beneath the vagina.

Level III: Fusion of the lower third of the vagina 
and anal canal with the pubococcygeus muscles 
and perineal body. Secures the vertical orienta-
tion of the urethra, lower third of the vagina, 
and the anal canal in the standing woman.

The cardinal ligament-uterosacral ligament 
complexes (Level I) are formed by multiple sheets 
of visceral connective tissue that fuse around the 
internal iliac artery and vein and artery leading to 
the uterine vessels, and then to the cervix. The 

supravaginal portion of the cervix is encircled by 
thicker visceral connective tissue, called the peri-
cervical ring. These fused sheets form stronger 
sheaths and are anchored to the parietal fascia of 
the piriformis muscles and posterior part of the 
obturator internus muscles. The inferior and 
medial part of this sheath is the uterosacral liga-
ment, which runs from the posterolateral aspect 
of the pericervical ring of visceral connective 
tissue to the tough presacral fascia overlying the 
edge of the middle sacrum. Running within 
the cardinal ligament sheath, but anterior to the 
uterosacral portion, is the ureter.

To explain uterine prolapse and vaginal relax-
ation, gynecologists, in prior years, felt and 
taught that these visceral suspensory ligaments 
became stretched or attenuated. However, obser-
vations in the 1970s and 1980s have been incor-
porated into present day concepts of uterine and 
vaginal prolapse. We now speak of pelvic organ 
support defects and site-specifi c repairs. The 
visceral connective tissues can be observed to 
stretch to a point, but then break, or form mul-
tiple breaks, to allow the pelvic organs to pro-
lapse down, away from the supporting levator 
plate. The goal of reparative vaginal surgery is to 
fi nd the defects in the suspensory network and 
repair them, usually with permanent suture 
material.

The Level II axis is oriented horizontally in the 
standing woman and forms passive platforms. 
The anterior platform passively supports the 
bladder and prevents anterior vaginal wall pro-
lapse, better known as cystocele. The posterior 
platform passively restrains the rectum from pro-
truding into the vagina and, thus, prevents a pos-
terior vaginal wall prolapse, better known as 
rectocele. These platforms of visceral connective 
tissues are attached laterally to the sidewalls of 
the pelvis and posteriorly (proximally) to the 
pericervical ring. Therefore, these suspensory 
platforms are anchored posteriorly to the cardi-
nal-uterosacral ligament complexes via their 
common attachments to the pericervical ring. 
This is an important concept for the reparative 
vaginal surgeon. This important junction at the 
pericervical ring occurs consistently at the ana-
tomic location of the ischial spines, deep within 
the female pelvis. The anterior horizontal plat-
form between the vagina and the bladder is the 
pubocervical fascia. The posterior horizontal 
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platform between the vagina and rectum is the 
rectovaginal fascia, or septum.

The pubocervical fascia is the common surgical 
term for the fi bromuscular coat surrounding the 
vaginal epithelium. This anterior vaginal connec-
tive tissue is thickened and attached to each pelvic 
sidewall by a wing or septum of thickened, vis-
ceral connective tissue that forms each anterolat-
eral sulcus found in the vagina of the nulliparous 
woman. This lateral vaginal septum is anchored 
to the sidewall by a linear thickening of the pari-
etal fascia overlying the levator ani muscles. This 
linear structure—named the arcus tendineus 
fasciae pelvis, or fascial white line—runs from the 
pubic arch along the pelvic sidewall, ending at 
the ischial spine. This is a length of approximately 
7.5 cm to 9.5 cm. The bladder passively rests upon 
and is supported by the hammock of pubocervical 
fascia.

Observed surgically in the retropubic space, the 
pubocervical fascia and lateral vaginal septum are 
continuous and appear as a horizontal hammock 
upon which the bladder passively rests. The proxi-
mal or posterior edge of the pubocervical fascia is 
attached to the pericervical ring at the level of the 
ischial spines. Thus, the upper edge is pulled back 
towards the hollow of the sacrum by its attach-
ment to the cardinal-uterosacral ligament com-
plexes. These attachments prevent anterior vaginal 
wall prolapse or cystocele formation. Observa-
tions indicate that most cystoceles are the result 
of upper transverse tears of the pubocervical 
fascia from one of two structures. The fi rst tear is 
from the front of the pericervical ring. The second 
is where the pericervical ring itself transversely 
tears away from the cardinal-uterosacral ligament 
complexes. These support defects occur most 
commonly during vaginal childbirth.

As the anterior vaginal wall prolapse (cysto-
cele) evolves, the pubocervical fascia progres-
sively tears away from the lateral attachments to 
the fascial white lines, and the anterior vaginal 
wall progressively falls.

Degrees of Prolapse

These days, many pelvic surgeons use the quanti-
tative “POP-Q” prolapse grading system, which is 
reviewed in Chapter 5. However, in most primary 
care settings the following simplifi ed grading scale 
will suffi ce:

First Degree: Prolapse bulge extends into the 
vagina, below the halfway point to hymenal ring

Second Degree: Extends to hymenal ring
Third Degree: Extends beyond the hymenal ring 

and vaginal introitus (externally visible)
Fourth Degree: Complete prolapse with no visible 

support remaining

Present-day reparative vaginal surgeons most 
commonly fi nd transverse tears and paravaginal 
tears in most anterior vaginal wall prolapses (cys-
toceles). Therefore, surgical repair entails the 
reattachment of these connective tissue breaks to 
their “normal” anatomic attachments—to each 
arcus tendineus fasciae pelvis laterally and to an 
apical fi xation point at the level of the ischial 
spines.

Likewise, the urethra has a hammock of pubo-
cervical fascia underneath it, which is attached 
to each arcus tendineus fascia pelvis. When the 
woman increases the intrapelvic pressure by 
Valsalva, the urethra rotates back against the 
hammock of pubocervical fascia and is com-
pressed. This is an important mechanism of 
urinary incontinence. A break, or breaks, of this 
hammock from the lateral pelvic sidewalls, as can 
occur in vaginal childbirth, produces a hypermo-
bile urethra and stress urinary incontinence. 
Repair entails the restoration of this suburethral 
hammock. There are various surgical means to do 
this. Refl ections of the pubocervical fascia around 
the middle third of the urethra to the underside 
of the pubic arch are modifi ed histologically and 
called the pubourethral ligaments

Concerning the posterior vaginal wall and pre-
vention of a prolapse or rectocele, the intact 
rectovaginal fascia or septum is found in the rec-
tovaginal space and is attached to the pelvic side-
walls laterally, and then posteriorly, to the 
uterosacral ligaments and cervix. Likewise, vaginal 
childbirth can cause detachment of the rectovagi-
nal fascia from its attachments, thus resulting in 
posterior vaginal wall prolapse or varying degrees 
of rectocele. Prolapse to the mid-vagina is a fi rst-
degree rectocele; to the introitus, second-degree; 
and outside the vagina, third-degree. Complete 
posterior vaginal wall prolapse is a fourth-degree 
rectocele. Most posterior defects are a transverse 
tear of the upper edge of the rectovaginal 
fascia from the uterosacral ligaments, with pro-
gression to lateral tears away from the sidewalls. 
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Occasionally, the transverse defect can occur from 
the apex of the perineal body. Repair entails 
fi nding and suturing the fascial defects to their 
“normal” anatomic positions. Many rectoceles are 
also accompanied by an enterocele.

Richardson has defi ned enterocele as a detach-
ment of the pubocervical fascia from the recto-
vaginal septum, thus allowing the peritoneum to 
push the vaginal apex down into the vaginal 
canal.10 Therefore, surgical repair of an enterocele 
now entails the reconstruction of the pericervical 
ring by attaching the pubocervical fascia to the 
rectovaginal fascia and, then, attaching this to 
each uterosacral ligament at the level of the ischial 
spines. This can be accomplished through either 
the vaginal route or an abdominal approach.

Conclusion

The restoration of “normal” vaginal and pelvic 
anatomic relationships is the goal of the vaginal 
surgeon. Surgical placement of the upper vagina 
and rectum over the levator plate is paramount. 
This is done by fi nding and repairing the defects 
in the suspensory network of visceral connective 
tissues found in the female pelvis. Reconstruction 
of the perineal body is just as important. Repair of 
prolapse can be accomplished vaginally, abdomi-
nally, or laparoscopically. We continue to study 
and better understand the science of pelvic organ 
prolapse and dysfunction and to improve the art 
of surgical repair of vaginal support defects.

For primary care practitioners, an improved 
understanding of female pelvic anatomy will allow 
for more accurate identifi cation of problems and 
more opportunities to provide relief.

Key Points

• The foundation of “normal” female pelvic 
anatomy includes a strong horizontal orienta-
tion to the levator muscle plate. The intact 
levator plate acts as a “fl ap valve”, supporting 
the upper two-thirds of the vagina and the 
rectum in a horizontal position. In many cases, 
loss of the horizontal levator plate may be the 
seminal event leading to prolapse.

• The ischial spine is a key landmark for learning 
and understanding female pelvic support 
anatomy. Vaginal suspension surgeries strive to 
support the vaginal apex to the depth of the 
ischial spine, using a variety of nearby muscular 
and ligamentous structures (e.g. sacrospinous, 
iliococcygeus, uterosacral).

• The pelvic connective tissue “scaffolding” con-
sists of collagen, elastin and smooth muscle. 
This network of visceral connective tissue sus-
pends the pelvic organs—bladder, urethra, 
vagina, and lower rectum—and tethers these 
organs to fi xed pelvic sidewall structures.

• Anatomic boundaries of the female pelvis are 
pubic bone (front wall), obturator internus (side 
wall), levator ani (fl oor), and piriformis (back 
wall).
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Perineum and Anorectum

Injury to the perineum, whether from episiotomy 
or spontaneous laceration, may result in loss of 
vaginal or rectal tone and/or anal incontinence. 
External anal sphincter defects can be identifi ed 
by endoanal ultrasound in 20% to 53% of women 
after normal vaginal delivery,3–7 a possible risk 
factor for anal incontinence that will be subse-
quently reported in 4% to 50% of cases.8–13 Flatal 
incontinence is reported six times more often by 
women who have experienced an anal sphincter 
injury during delivery.8 The risk of anal inconti-
nence is increased with prolonged labor, forceps 
use, and episiotomy.14 The internal anal sphinc-
ter, extending an additional 12 mm cranial to the 
external sphincter margin, is prone to disruption 
by perineal lacerations and may be commonly 
overlooked during primary obstetrical repair.15 
Using transanal ultrasonography, internal anal 
sphincter lacerations have been identifi ed in 17% 
of primiparas experiencing no visible perineal 
injury at delivery.16

Neurological injury to the anal sphincter may 
also play a role, explaining why normal function 
may not always be restored by surgical repair. 
Prolonged motor latencies may persist in the 
internal (upper) anal sphincter for up to fi ve 
months after vaginal delivery.17 Because of the 
limitations associated with the surgical repair of 
severe perineal and anorectal injuries, primary 
prevention of obstetrical trauma at the time of 
delivery should be considered the best approach 
for reducing chronic post-reproductive dysfunc-
tion in these areas. (Figure 3.2)

Childbirth and the Pelvic Floor

For many women, pregnancy, as well as labor 
and delivery, represent the key physiological 
events predisposing to incontinence and pelvic 
fl oor dysfunction. Our knowledge of obstetrical 
pelvic fl oor injuries, and their connection to 
incontinence and pelvic fl oor disorders later on, 
has vastly increased in recent years. Primary care 
clinicians addressing urogynecology problems 
should be aware of the potential effects of preg-
nancy and childbirth on the pelvic fl oor.

The basic foundation of female pelvic support 
consists of the paired levator ani muscles,1,2 whose 
position is maintained by endopelvic connective 
tissue, and tone preserved by nerves arising from 
the lumbosacral roots. All of these components—
muscular anatomy, connective tissue supports, 
and nerve supply—are exposed to acute physical 
strains during childbirth, as well as to chronic 
“wear and tear” resulting from intraperitoneal 
forces.

Injury to the pelvic fl oor commonly accom-
panies even a seemingly uneventful childbirth, 
and perhaps this should come as little surprise. 
After all, a woman’s fi rst vaginal birth routinely 
involves soft tissue compression lasting for 
hours. The second (“pushing”) stage of labor 
generates pressure between the fetal head and 
vaginal wall averaging 100 mmHg and reaching 
as high as 230 mmHg. When applied over many 
hours, these obstetrical forces often result in 
permanent physical and functional changes. 
(Figure 3.1)

Effects of Pregnancy and Childbirth 
on the Pelvic Floor
Roger P. Goldberg
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Episiotomy

The routine use of episiotomy was once thought 
to provide an array of maternal benefi ts including 
preservation of pelvic muscle tone and sexual 
function, improved perineal healing, and reduced 
rates of anal sphincter injury. However, the bulk 
of modern evidence strongly suggests that episi-
otomies increase, rather than decrease, the risk of 
pelvic fl oor dysfunction.

Midline episiotomy has been associated with a 
sharply elevated risk of severe lacerations into the 
vagina, perineum, and rectum.18–20 Mediolateral 
episiotomies carry a much lower (1% to 2%) like-
lihood of anorectal injury. (Figure 3.3)

Episiotomies are associated with slower and 
less complete recovery of pelvic fl oor muscle 
strength than is experienced with either an intact 
perineum after delivery or spontaneous perineal 
lacerations.19,21 Pain and healing complications 
are more common when episiotomies are per-
formed routinely rather than selectively, accord-
ing to one randomized trial of selective episiotomy 
(RCT).22 A separate RCT23 found that nearly all 
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perineal lacerations involving the anal sphincter 
were associated with midline episiotomy (46 of 47 
in primiparous women and 6 of 6 among multipa-
rous women). The authors concluded that restric-
tion of episiotomy use among multiparous women 
results in signifi cantly less perineal injury. A ret-
rospective cohort study24 found midline episiot-
omy to be associated with an elevated risk of fecal 
incontinence at three (odds ratio 5.5) and six (3.7) 
months postpartum compared with women with 
an intact perineum. Compared to spontaneous 
laceration, episiotomy tripled the risk of fecal 
incontinence at three months (95% confi dence 
interval 1.3 to 7.9) and six months (0.7 to 11.2) 
postpartum, and doubled the risk of fl atal incon-
tinence at three (1.3 to 3.4) and six months (1.2 
to 3.7).

The relationship between episiotomy and sexual 
function is not fully clear although, at three 
months postpartum, sexual satisfaction appears 
to be highest among women without perineal 
injury, and lowest among women with an episiot-
omy that had extended during birth.19 One other 
study demonstrated the highest level of satisfac-
tion among women whose perineum remained 
intact during delivery, but found no difference 
between women who had undergone episiotomy 
and those who had experienced spontaneous 
perineal laceration.25

Although selective episiotomies have a signifi -
cant place in obstetrical practice, their routine use 
is not justifi ed. A Cochrane report26 concluded 
that the practice of routine episiotomy increases 
the overall risk of maternal trauma and complica-
tions during vaginal birth. The American College 
of Obstetricians and Gynecologists (ACOG) has 
formally stated that routine episiotomy should 
not be considered a part of current obstetrical 
practice.

Levator Ani Muscles and Childbirth

The levator ani muscles represent the core of 
pelvic fl oor support, providing a muscular buffer 
against the constant downward force of the pelvic 
and abdominal organs. Obstetrical injuries to the 
levator ani muscles and their nerve supply may, 
in many instances, represent the seminal events 
eventually leading to pelvic prolapse or inconti-

nence. Trauma to the levator ani may include 
detachment of individual muscle components 
from their insertion points along the pelvic side-
walls. Generalized atrophy of these levators may 
result from pudendal nerve trauma.

Peschers et al.27 evaluated levator ani function 
before and after childbirth, and found that muscle 
strength was signifi cantly reduced three- to eight-
days postpartum following vaginal birth, but 
not after cesarean, and returned to normal values 
within two months for most women. Allen and 
Hosker28 also demonstrated a persistent reduction 
in muscle contraction strength. Using MRI to 
compare levator ani anatomy in nulliparous 
women against those after their fi rst vaginal birth, 
DeLancey et al.29 found no levator ani defects in 
the nulliparas. Twenty percent of primiparous 
women had a visible defect in the levator ani 
muscle, with the majority of defects seen in the 
pubovisceral (“Kegel”) portion of the levator ani.

Pudendal Nerve Changes

Pelvic fl oor neuropathy is a common repercus-
sion of childbirth—less often recognized than 
vaginal and perineal injury, but arguably more 
signifi cant as a risk factor for subsequent pelvic 
fl oor dysfunction. The pudendal nerve, arising 
from the S2-S4 nerve roots, supplies most of the 
anatomic structures maintaining pelvic support 
and continence—including the perineum and 
vagina, levator muscle complex, and anus. Com-
pression and stretching of the pudendal nerve 
during childbirth appears to be a major risk factor 
associated with subsequent diminished levator 
muscle function. As a result of neuropathic 
changes, the sling-like components of the levator 
complex, such as the pubococcygeus muscle, may 
fail to refl exively contract and elevate sphincter 
pressure during a cough or sneeze. Likewise, the 
resting tone of the shelf-like levator plate and 
perineal body may diminish.

Stretching and compression of the pudendal 
nerve appears to be particularly vulnerable as the 
fetus descends past the ischial spine in the mid-
pelvis. Snooks and Swash30 reported that partially 
reversible pudendal nerve injury occurs com-
monly with vaginal birth, an effect that appears to 
be prevented by cesarean delivery.77 Rates of nerve 
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injury are increased with forceps delivery, multi-
parity, longer second-stage labor, third-degree 
perineal tear, and macrosomia.28,31 Denervation 
within the pubococcygeus and anal sphincter 
muscles accompanies 42% to 80% of vaginal 
deliveries.30 Although some reinnervation by 
surrounding nerves may occur, permanent loss of 
muscle function is common.32,33 Cesarean delivery 
appears to effectively prevent denervation inju-
ries when performed electively, but does not 
confer full protection if performed after the onset 
of labor.

For many women, pelvic neuropathy will 
have no clinical consequences; for others, these 
nerve injuries initiate a pathophysiologic sequence 
eventually leading to incontinence, prolapse and 
pelvic fl oor dysfunction. Pudendal conduction 
abnormalities34,35 and denervation of the pelvic 
fl oor after childbirth have been associated with 
both genital prolapse and urinary incontinence.36 
Snooks et al.33 demonstrated that denervation–
reinnervation patterns on electromyography may 
become more pronounced with increased passage 
of time from delivery and indicate higher risks of 
urinary and fecal incontinence. Anal incontinence 
is associated with pelvic fl oor neuropathy in up 
to 75% to 80% of cases.30,37 Among multiparas, 
levator denervation occurs in up to 50% of women 
with symptomatic pelvic organ prolapse.39,40 To 
what extent these changes to the levator ani mus-
culature represent a direct cause or consequence 
of pelvic organ prolapse is not fully certain. 
(Figure 3.4)

Connective Tissues and Ligaments

In the etiology of post-childbearing pelvic fl oor 
disorders, endopelvic connective tissue injuries 
have an established role.41 Recent efforts have 
been focused on identifying “site specifi c” breaks 
and detachments of the endopelvic connective 
tissue from their anatomical insertion sites, as the 
origins for pelvic organ prolapse.42 These include 
paravaginal defects in the anterior vaginal com-
partment, site-specifi c defects in the rectovaginal 
(Denonvilliers) fascia, and ligamentous/fascial 
detachments of the vaginal apex. Stretch injuries 
to the endopelvic connective tissue during child-
birth may account for various other forms of pro-
lapse outlined in other chapters.

Urinary Incontinence and Childbirth: 
The Connection

Stress urinary incontinence occurs symptomati-
cally in 32% to85% of pregnant women, peaking 
in the third trimester.43–45 Francis43 showed an 
intrapartum prevalence of 85% in multiparas 
and 53% in nulliparas, with nearly half of these 
patients noting some degree of incontinence 
before the observed pregnancy. When SUI arises 
with pregnancy and childbirth, it may often fail 
to resolve. Stanton et al.46 found 38% of nulliparas 
had SUI during the third trimester and 6% had 
persistent postpartum leakage. Among 98 mul-
tiparas, 10% had SUI prior to pregnancy, 42% 
had SUI in the third trimester and 11% had per-
sistent postpartum incontinence. Meyer et al.47 
found that 22% of patients with stress inconti-
nence during pregnancy had persistence after 
delivery.

Mode of delivery may have a signifi cant impact 
on the persistence of incontinence. Viktrup et al.43 
prospectively studied incontinence symptoms 
before, during, and after pregnancy in 305 pri-
miparous women. The multivariate analysis 
identifi ed the length of labor pushing, fetal head 
circumference, episiotomy, and birth weight as 

Pudendal nerve adjacent to ischial spine

FIGURE 3.4. Compression of pudendal nerve during labor.
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risk factors for postpartum SUI, whereas cesarean 
birth was protective against incontinence. Among 
women with SUI during pregnancy, 21 of 167 
women (13%) had persistent incontinence post-
partum compared to none of the 35 delivered by 
cesarean (p < 0.05). At three months postpartum 
only 4% had persistent stress incontinence com-
plaints; after one year, only 3% still had leakage. 
However, in subsequent pregnancies it appears 
that these patients are at greater risk for more 
severe incontinence, with earlier onset and persis-
tence beyond the puerperium. Viktrup and Lose48 
questioned 91% of their cohort fi ve years later and 
found a 30% prevalence of SUI. Nineteen percent 
of women who were not incontinent in the origi-
nal trial developed SUI during that time period. 
Again, cesarean delivery was found to signifi cantly 
decrease the risk of incontinence.

Anatomically speaking, urethral hypermobility 
is an important change associated with SUI49,50 
and is signifi cantly increased after vaginal deliv-
ery when compared to cesarean delivery in both 
primiparous and multiparous women (p < 0.001).51 
Vaginal delivery is also associated with decreased 
urethral closure pressure and functional urethral 
length52; the absence of these changes after cesar-
ean delivery highlights the importance of birth 
mode rather than of only pregnancy.

One common question is whether the risk 
of incontinence and pelvic fl oor dysfunction 
increases with subsequent deliveries or whether 
the majority of damage occurs with the fi rst 
birth. Some work53 has suggested that childbear-
ing beyond the fi rst delivery has minimal impact 
on pelvic fl oor neurophysiology and that most 
pudendal nerve damage occurs during the fi rst 
vaginal delivery. Hojberg et al.54 reported that 
the fi rst vaginal delivery was the major risk factor 
for incontinence, and subsequent deliveries had 
little effect. However, other population-based 
observational studies and prospective trials have 
shown strong associations between SUI and 
increasing parity.55 Moller et al,56 for instance, 
found an association of parity and stress incon-
tinence with an odds ratio of 2.2 after one vaginal 
delivery, 3.9 after a second vaginal delivery, and 
4.5 after a third delivery. Marshall et al.45 studied 
7771 women early in puerperium and found a 
strong association between parity and stress 
incontinence. A 1989 consensus conference of 

the National Institutes of Health identifi ed 
parity as an established risk factor for urinary 
incontinence.58

Sexual Function

Female sexual problems after childbirth—those 
occurring during the postpartum period and 
others presenting years later—receive little atten-
tion in clinical practice, even in the “age of Viagra.” 
But various studies indicate that approximately 
one in four childbearing women report adverse 
sexual changes persisting beyond six months 
postpartum, with 17% reporting painful inter-
course. Among women with overactive bladders, 
23.8% report that this bladder condition impacts 
their sex lives.59 Coital incontinence (leakage 
during sex) is reported by one in four sexually 
active women in a urogynecologic setting, and 
72% report that it adversely affects their sexual 
enjoyment.

The physiological changes accounting for loss 
of sexual function may include pudendal nerve 
injury, poor perineal healing, vaginal laxity, and 
loss of levator ani muscle tone. One study found 
that persistent dyspareunia at 6 months was least 
likely after cesarean birth (3.4%), and most likely 
after operative vaginal delivery (14%).60 However, 
a recent study comparing 562 identical twin sisters 
(the fi rst study comparing parous and nonparous 
women) found that total parity—and not the 
mode of delivery—was the primary determinant 
of sexual dysfunction as measured by the 
validated “PISQ” (Pelvic Organ Prolapse-
Incontinence) sexual quality-of-life question-
naire.60a The good news? Twenty-fi ve percent of 
women enjoy sex more after their fi rst childbirth 
than before conception—perhaps due to loss of 
psychological inhibition or in some cases, peri-
neal and vaginal relaxation providing relief of 
entry dyspareunia or vaginismus.

Validated questionnaires now exist for primary 
care providers interested in screening for these 
conditions and assessing their impact on quality 
of life. But in fact, asking a few pointed questions 
(such as “do you have any problems with sexual 
function that you wish to discuss?”) can be a very 
effective means of identifying patients in your 
practice who would benefi t from referral. Female 
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sexual disorders and associated treatment strate-
gies are discussed in Chapter 11.

Preventing Obstetrical Pelvic 
Floor Injury

It could be argued that pelvic fl oor disorders 
are “inevitable” consequences of childbirth just as 
skin cancer is an “inevitable” consequence of sun 
exposure. Both are associated with identifi able 
risk factors, both can greatly affect quality of life, 
and both are preventable in many cases. Primary 
care clinicians are in a unique role to dispel the 
myth that incontinence and pelvic disorders are 
unavoidable costs of motherhood and to encour-
age strategies for reducing the risk of these 
disorders.

During Pregnancy

Daily pelvic fl oor exercises may consist of 20 to 30 
daily repetitions throughout pregnancy and are 
discussed in Chapter 6. Improved tone and effec-
tive isolation of the pelvic fl oor muscles may 
enhance the patient’s ability to voluntarily relax 
them during labor and delivery. Prenatal pelvic 
fl oor exercises may reduce the likelihood of 
incontinence symptoms after delivery.61,62 Peri-
neal massage is another low-tech modality that 
involves gentle stretching of the lubricated 
perineum in preparation for delivery. Two studies 
of perineal massage begun during the third tri-
mester have reported a modestly decreased risk of 
perineal laceration, ranging from 9% to 12%.63,64

Patients should be encouraged to avoid exces-
sive weight gain—not only for the sake of their 
general health maintenance, but also to reduce the 
strain of pregnancy and childbirth on the pelvic 
fl oor. One study demonstrated that, although the 
postpartum improvement of transient urinary 
incontinence during pregnancy is common, per-
sistent leakage is more likely among women who 
gain more weight before delivery. Body mass 
index ≥30 has been identifi ed as a risk factor for 
postpartum SUI and urgency.65,66 A reasonable 
target for weight gain is roughly 2 lbs to 4 lbs 
during the fi rst trimester and one pound per week 
thereafter, translating into 25 lbs to 35 lbs for a 

full-term pregnancy. For women with preexisting 
obesity, signifi cantly less weight gain is accept-
able. Exercise during pregnancy should be tai-
lored to specifi c considerations including changes 
in posture, balance, and coordination; altered 
respiratory patterns; increased joint and ligament 
mobility due to relaxin; and increased vulnerabil-
ity of the pelvic fl oor beneath the gravid uterus.

Avoiding constipation is another important 
strategy for minimizing pelvic fl oor strain during 
pregnancy, as gastrointestinal motility decreases 
due, in part, to increased progesterone and iron 
supple mentation. Valsalva straining during defe-
cation increases stress on pelvic fl oor supports 
and should be discouraged as a chronic habit. 
Dietary fi ber should be accompanied by adequate 
hydration, exercise, and stool softeners.

Labor and Delivery: The Pelvic 
Floor Perspective

Pushing Positions & Techniques

The most common labor strategy in modern 
obstetrical settings involves pushing in the lithot-
omy position, starting right after full cervical 
dilation is determined by vaginal examination. 
However, a number of approaches actually exist, 
and their potential effects on the pelvic fl oor 
should be considered. Full dilation, it should be 
understood, refers exclusively to the cervix; from 
the standpoint of the major pelvic fl oor supports 
discussed in this and other chapters, an enormous 
degree of tissue dilation has yet to occur for most 
women.

As mentioned, lithotomy is a common labor 
position, with the lower extremities fl exed and 
abducted during each contraction. Although some 
practitioners suspect that the “uphill” orientation 
of this position may increase the diffi culty of 
delivery, specifi c disadvantages for pelvic fl oor 
function have not been proven. Squatting is pur-
ported to increase the diameter of the pelvic outlet 
and help shift the tailbone posteriorly and has 
been associated with reduced rates of forceps 
delivery and perineal lacerations when compared 
with a semi-recumbent position.67,68 (Figure 3.5)

Sitting has been associated with quicker labor; 
however, studies evaluating birthing chairs have 
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shown a greater likelihood of perineal swelling 
and labial lacerations, as well as increased blood 
loss. Lateral positioning (“side lying”) may be 
useful for multiparous women with an already-
relaxed introitus by improving control over the 
speed of fetal expulsion at the end of second stage 
labor, thereby helping to avoid perineal injury 
caused by a precipitous delivery. Upright (“stand 
and deliver”) positioning has been advocated as a 
means to shorten labor and reduce the need for 
forceps or vacuum assistance. Randomized trials 
have found lower rates of perineal injury and 
postpartum pain, with a decreased risk of under-
going episiotomy, in upright positioning as com-
pared with lithotomy.69 A Cochrane analysis 
concluded similar benefi ts of upright or lateral, 
compared with supine, positioning.70 The upright, 
sitting, and squatting positions should be avoided 
if signifi cant perineal swelling develops.

Immediate versus Delayed Pushing

Advocates of early pushing (beginning at full cer-
vical dilation) argue that the duration of labor 
grows too long in the absence of a constant mater-
nal expulsive effort, introducing more stress for 
the baby and a greater likelihood of maternal neu-
romuscular injury. Critics of active pushing, on 
the other hand, maintain that early or aggressive 
pushing shortens labor to a lesser degree than is 
often assumed, while increasing maternal exhaus-
tion, stressing the pelvic fl oor supports, and pos-
sibly increasing the risk for pelvic injury. Among 
primigravid women, active pushing for longer 
than one hour has been shown to confer an 
increased risk of pudendal neuropathy and 
denervation injury.

“Delayed” pushing usually means resisting the 
urge to push while allowing the fetus to passively 
descend past the pelvic supports. One multicenter 
study71 evaluated a delayed pushing strategy 
among 1862 nulliparous women, all with epidural 
analgesia, randomized to either immediate 
pushing at full dilation or delayed pushing for up 
to two hours before pushing. Diffi cult deliveries 
were less likely in the delayed pushing group, 
and forceps assistance was less often necessary. 
A more recent randomized controlled trial of 
delayed pushing found no increase in adverse 
events, despite prolongation of second stage of 
up to 4.9 hours.72 Physiologic (or spontaneous) 
pushing is similar to the delayed approach, involv-
ing a delay until the onset of an overwhelming 
physical urge. One comparative study found that 
advanced perineal lacerations were less likely, and 
an intact perineum more likely, with spontaneous 
rather than directed pushing73. In contrast, 
another RCT of 350 women found no differences 
between active or spontaneous pushing with 
respect to perineal injury or duration of labor.74

Longer pushing stages appear to be associated 
with higher rates of pelvic fl oor injury and neu-
ropathy. Pushing longer than 2 hours has been 
associated with higher rates of new-onset fl atal 
incontinence (73% vs 44%).75 A prolonged pushing 
stage may also predispose to maternal exhaustion. 
If this results in a greater likelihood of operative 
delivery by forceps or vacuum, the increased risk 
for pelvic fl oor injury resulting from these inter-
ventions should be recognized.

FIGURE 3.5. Woman squatting during labor.
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Forceps and Vacuum: Impact on 
Pelvic Function

Although in years past both forceps and vacuum 
procedures were advocated as a means to avoid 
pelvic injury and provide a more controlled deliv-
ery, today it is widely accepted that operative 
delivery tends to increase, rather than decrease, 
the risk of perineal injury and often has a negative 
impact on other pelvic fl oor structures.76 Although 
vacuum and forceps procedures retain a valuable 
role in obstetrical care, they should not be rou-
tinely performed.

Forceps delivery markedly increases the risk 
of advanced perineal lacerations77 as well as 
pelvic neuropathy—perhaps not surprising, 
since the average force of forceps against the 
surrounding pelvic tissues has been estimated at 
75psi. Up to 80% of women who undergo forceps 
delivery will have anal sphincter injuries detect-
able by transanal ultrasound.4 Forceps use also 
confers an elevated risk of urinary incontinence. 
In fact, one study indicated the odds of SUI 
seven years after childbirth may be up to 10 
times higher among women with a previous 
forceps delivery.78 Compared with spontaneous 
vaginal delivery, urinary incontinence after 
forceps delivery is more likely to persist com-
pared with cases presenting after spontaneous 
vaginal or vacuum delivery.79 Women have sig-
nifi cantly weaker levator and anal strength after 
forceps delivery compared with those who had a 
spontaneous vaginal birth.80

There is evidence to suggest that, compared 
with forceps, vacuum delivery is generally associ-
ated with lower rates of severe perineal lacera-
tions and anal injury.81–83 A Cochrane report 
concluded that vacuum delivery is associated with 
signifi cantly less risk of perineal injury compared 
with forceps.84

Pelvic Risks of Macrosomia

Macrosomia is associated with a variety of poten-
tial fetal problems, including birth trauma, shoul-
der dystocia, and lower Apgar scores. On the 
maternal side, potential complications include 
higher rates of spontaneous perineal injury and 
episiotomies and increased risk of perineal inju-
ries involving the anorectum,20,85–87 pudendal nerve 

injury,88 and signifi cantly weaker anal squeeze 
pressures.89 Vaginal delivery of one or more babies 
weighing at least 4000 grams raises the risk of 
long-term stress incontinence.90 A decision analy-
sis of elective cesarean delivery for macrosomia 
determined that a policy of elective cesarean deliv-
ery would prevent one case of anal incontinence 
for every 539 such performed. The expected quality 
of life associated with the elective cesarean deliv-
ery policy was also greater.91

Elective Cesarean Delivery to Protect 
the Pelvic Floor

The use of cesarean delivery for the prevention of 
pelvic injury is a divisive issue and the subject of 
much ongoing debate. In a 1996 survey of obste-
tricians published in the Lancet,92 31% of female 
obstetricians reported that for an ordinary full-
term pregnancy they would personally select 
cesarean over vaginal delivery, and 80% of this 
subgroup cited concern over perineal injury as 
their main rationale. A similar survey conducted 
among 135 midwives, in contrast, found that only 
6% would choose cesarean delivery to protect 
their pelvic fl oor. Whether this refl ects the fact 
that midwives provide care only to women before 
and during childbirth, and are not usually exposed 
to their pelvic fl oor problems later in life, is 
unclear.

Medically, it is important to emphasize that 
pregnancy itself may for some women be enough 
to cause pelvic fl oor injury, with the route of deliv-
ery playing only a minor role. Nonetheless, cesar-
ean birth clearly appears to reduce the likelihood 
of several different pelvic fl oor disorders. Pelvic 
nerve and muscle function are generally protected 
by cesarean delivery,88 with the timing of inter-
vention largely determining the degree of protec-
tion. When cesareans were performed before the 
onset of fi rst labor, pudendal nerve injury is effec-
tively prevented.93 Clearly, the most protective 
cesarean deliveries appear to be those performed 
before the onset of a woman’s fi rst labor.

Stress urinary incontinence is less common 
after cesarean delivery compared with vaginal 
birth, although it is not fully eliminated.43,95 
A recent study of 542 identical twin sisters96 
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provided new insight into the relationship between 
obstetrical delivery mode and stress urinary 
incontinence among younger post-reproductive 
women (mean age 47 years). By comparing genet-
ically identifi ed individuals, the identical twin 
study design offered a unique biological control 
group that facilitated the analysis of environmen-
tal determinants. The major environmental pre-
dictors of stress urinary incontinence were parity 
(P = .001), obesity (P = .002), and birth mode, with 
vaginal delivery conferring a considerable increase 
in the risk of SUI relative to cesarean birth (odds 
ratio 2.28, 95% confi dence interval 1.14 to 4.55, 
P = .019). It was concluded that among premeno-
pausal childbearing women, vaginal delivery 
mode represents a potent determinant of stress 
urinary incontinence, carrying more than twice 
the risk of cesarean delivery.

Anal sphincter lacerations are nearly nonexis-
tent after cesarean deliveries that are performed 
before the onset of labor.97 And yet, since anal 
incontinence is a relatively uncommon outcome, 
it remains uncertain under which circumstances 
an elective cesarean delivery would be an appro-
priate consideration for preventing anal injury.

Even if the likelihood of pelvic fl oor dysfunc-
tion could be decreased by elective cesarean for 
some women, in this debate it is essential to factor 
the broad medical impact and costs that would 
be required to achieve this narrow gain. Cesarean 
birth is by no means always in the best interest 
of mother or baby. Thus, despite the fact that up 
to 31% of British female obstetricians would per-
sonally choose a cesarean birth for themselves, 
most societies remain appropriately ambivalent 
regarding each woman’s right to choose cesarean 
birth.

Postpartum Strategies

Surprisingly little attention is devoted to recu-
peration of the pelvic fl oor after delivery, despite 
the remarkable level of physical stress it has just 
endured. Immediately postpartum, strategies for 
pelvic fl oor recuperation should be discussed. 
Perineal care may include ice packs and lower 
extremity elevation to counteract swelling. Peri-
neal hygiene is important to avoid infection and 
early suture breakdown. Lotions and ointments, 

and direct scrubbing of the perineal area, should 
be avoided. Breastfeeding may contribute to 
vaginal discomfort, as hypoestrogenic changes 
throughout the vagina and lower urinary tract 
result in dryness and atrophy, diminished ure-
thral function, and occasionally increased severity 
of stress and urge incontinence. Estrogen-
dependent symptoms will improve after the ces-
sation of breastfeeding as normal ovarian function 
resumes.

Pelvic fl oor exercises should be resumed during 
the postpartum period. An appropriate post-
partum Kegel exercise routine may consist of 2 
to 5 daily sessions of 10 to 20 slow levator con-
tractions for up to 10 seconds, as outlined in 
Chapter 6. Exercising in the recumbent position 
may help to minimize caudal traction on the 
pelvic fl oor supports before full involution of 
the uterine fundus. Several studies have demon-
strated the potential effi cacy of postpartum pelvic 
fl oor exercises in preventing incontinence and 
other pelvic fl oor symptoms.98–101 Morkved and 
Bo demonstrated that postpartum urinary in-
continence could be reduced by eight weeks of 
structured group training, combined with home 
exercises three times weekly, and that benefi ts 
are still present at one year postpartum. When 
pelvic fl oor exercises are combined with biofeed-
back and electrostimulation, stress incontinence 
is reduced for up to 19% of women.98 For any 
exercise-based regimen, it is important to con-
sider that sustained symptom relief will require 
a long-term daily commitment, which becomes 
unrealistic for many women to maintain. If 
incontinence or pelvic symptoms persist beyond 
3 to 6 months postpartum, referral should be 
strongly considered.

Constipation and straining should be avoided 
to protect the integrity of perineal sutures and to 
minimize stress against the pelvic fl oor. For mul-
tiparas with descent of the perineal body, perineal 
branches of the pudendal nerve may be particu-
larly prone to cumulative stretch injury during 
physical straining. Dietary fi ber and stool soften-
ers, along with occasional laxatives or supposito-
ries, should be used as needed. Women returning 
to exercise and physical activity should take into 
consideration the vulnerability of pelvic fl oor 
supports, with limited weight bearing for the 
fi rst several months to reduce abdominopelvic 
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straining. Bracing the pelvic fl oor (quick fl exion 
of the pelvic fl oor muscles) during sudden physi-
cal stress may be useful for reducing leakage 
episodes and repetitive strain on the pelvic fl oor 
supports.

Conclusions

Primary care clinicians are in the unique position 
of encountering women before, during, and long 
after their childbearing; and at all stages, attention 
to pelvic fl oor issues can positively infl uence 
a woman’s quality of life. In some cases, postre-
productive problems can be prevented. In other 
cases, early recognition can allow an affected 
individual to avoid long-term incontinence and 
pelvic fl oor dysfunction—conditions that genera-
tions of women have suffered in silence. The basic 
connections between childbirth and the pelvic 
fl oor—indeed, between obstetrics and gynecol-
ogy—should be familiar to all practitioners 
interested in treating these important female 
disorders.

Key Points

• Whether childbirth is long or short, easy or dif-
fi cult, millions of women experience physical 
sequelae in the years and decades that follow. 
Pudendal nerve abnormalities, and levator 
muscle injuries, are relatively common.

• Mode of delivery appears to play an important 
role in the risk of stress incontinence in pre-
menopausal women. Differences in SUI rates 
diminish after menopause, and with the great 
equalizer of advancing age.

• Risk factors for various types of injury include 
vaginal birth mode, episiotomy, macrosomia, 
and operative delivery.
• Strategies for improving pelvic health, and 

avoiding injury, exist for before, during, and 
after childbirth. Examples include pelvic fl oor 
conditioning, avoidance of routine episiotomy 
and operative vaginal delivery, avoidance of 
prolonged second stage labor, and attention 
to pelvic fl oor rehabilitation during the post-
partum period.
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The female urethra is approximately 4 cm long 
and has internal smooth muscle and external stri-
ated muscle components. The internal sphincter 
has primarily autonomic innervation, and the 
external sphincter has primarily somatic innerva-
tion. The compression of the internal and external 
sphincters and the pressure from the vascular 
plexus in the wall of the urethra keep urine in the 
bladder.

During bladder fi lling, the pudendal nerve 
activates the striated external urethral sphincter, 
increasing its pressure. A spinal sympathetic 
refl ex also occurs that inhibits detrusor con-
tractions (by stimulating beta receptors in the 
bladder) and further increases urethral sphincter 
tone (by stimulating alpha receptors in the 
urethra).

If there is an episode of increased intra-
abdominal pressure during storage (e.g. exercise, 
cough, laugh, or sneeze), the pressure will also rise 
in the bladder. If the urethra is correctly posi-
tioned under the pubic bone and the urethra and 
bladder neck are supported by a strong underly-
ing “fl oor” of anterior vaginal support, then ure-
thral pressure will also increase and there will be 
no loss of urine.

Recent studies also suggest that there may be 
an active contraction of the external urethral 
sphincter and increase in its pressure before an 
increase in intra-abdominal pressure. This closure 
mechanism is mediated through the pudendal 
nerve from motor neurons in the spinal cord. The 
closure mechanism appears to be activated by 
serotonin agonists and depressed by serotonin 
antagonists.

Introduction

The female pelvis has many diverse, and some-
times contradictory, functions. Its bony structure 
and muscles are responsible not only for ambula-
tion but also for support of the internal organs. 
The urethra and bladder are meant to dependably 
store urine until it is time to urinate. The rectum 
stores stool and gas until there is a socially 
appropriate time for release. The pelvis is also a 
passageway for childbirth—perhaps the most 
challenging of all of its functions, especially since 
we expect a normal return of physiological func-
tioning after a signifi cant degree of neuromuscu-
lar and connective tissue trauma.

In this chapter we will review what is known 
about the pathophysiology of incontinence and 
prolapse, the two most common female pelvic dis-
orders. The goal is to be able to provide intelligent 
answers to the patient in your offi ce who asks, 
“Why did this happen to me?”

Normal Bladder Function

The bladder is responsible for the storage and 
timely release of urine. Most problems with 
urinary tract function can be classifi ed as ones 
of either storage or emptying.

The bladder is a mucosa-lined smooth muscle 
with multiple nerve endings. To store urine, it 
increases its size dramatically without increasing 
its internal pressure. It is arguably the most com-
pliant organ in the body.

Pathophysiology of Incontinence and 
Pelvic Floor Dysfunction
Paul Tulikangas
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Urinary Urgency, Frequency and Urge 
Incontinence: “Overactive Bladder”

Many conditions can lead to urinary urgency, fre-
quency and urge incontinence, and the number 
of women seeking help for “overactive bladder” 
symptoms continues to dramatically increase. 
Underlying causes include behavioral, infl amma-
tory, neuromuscular, endocrine, and anatomic, as 
summarized in Table 4.1. It should be emphasized 
that the disorder is idiopathic, without a discrete 
underlying disease state, in over 90% of cases.

Patients who consume large volumes of fl uid 
will obviously void more frequently. Other 
patients develop frequent voiding habits despite 
normal physiologic bladder function. Infl amma-
tory conditions such as urinary tract infections 
and some chemotherapy agents lead to infl amma-
tion of the bladder lining and urinary urgency, 

frequency, and urge incontinence. Bladder cancer 
can present with irritative bladder symptoms but 
is typically accompanied by microscopic or gross 
hematuria.

Interstitial cystitis, a commonly diagnosed con-
dition, presents with urinary urgency, frequency, 
and bladder pain. The preferred term for this con-
dition is painful bladder syndrome. This condi-
tion is defi ned by the patients’ symptoms and not 
necessarily by the underlying pathophysiology 
related to their disease. Painful bladder and inter-
stitial cystitis are discussed in more detail in 
Chapter 13.

Urinary urgency, frequency, and urge inconti-
nence often occur in women who have involun-
tary contractions of the detrusor muscle at 
inappropriate times. When these contractions are 
documented on urodynamic testing, the condi-
tion is called detrusor overactivity (DO). Congeni-
tal DO is a disorder in children characterized by 
daytime urge incontinence and nocturnal enure-
sis. It is thought to be secondary to delayed matu-
ration of the central nervous system control of the 
bladder.

The incidence of DO in adults may occasionally 
result from underlying neurologic dysfunction. 
For instance, after a cerebral vascular accident, it 
is common to develop DO (termed neurogenic 
detrusor overactivity if there is a known neuro-
logic lesion) as a result of an interruption of the 
cortical inhibition of the pontine micturition 
center. After a spinal cord injury, DO often occurs 
because of the autonomous function of the sacral 
voiding refl ex. It is possible that more subtle inju-
ries to the central nervous system account for the 
DO seen in many adults. Peripheral neuropathies 
could also play a role in the development of 
bladder spasms. Diabetics have a high rate of DO, 
which might be attributed to peripheral nerve 
injury affecting the sensation in the bladder that 
is needed to suppress minor bladder contractions. 
Spinal stenosis can cause bladder instability. Back 
injuries such as disc disease and compression 
factors can cause bladder instability, but this is 
uncommon.

What about a patient with overactive bladder 
symptoms who has no underlying disease or 
obvious cause of the symptoms? These patients 
are common, and there are many theories about 
what causes idiopathic detrusor overactivity. 

TABLE 4.1. Causes of Urinary Urgency and Frequency

Behavioral

excess fluid intake
excess caffeine intake
habitual increased voiding frequency
anxiety

Inflammatory

urinary tract infection
interstitial cystitis
radiation cystitis
chemical cystitis (some chemotherapy agents)
bladder cancer
urinary stones or benign urothelial growths

Neurologic

multiple sclerosis
cerebrovascular disease involving the central nervous system
Parkinson’s disease
dementia
tumors involving the central nervous system
spinal cord injury

Endocrine

genital urinary atrophy
diabetes

Anatomic

bladder outlet obstruction
pelvic mass
urethral diverticulum
pregnancy
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Some evidence supports a neurogenic cause of 
uninhibited bladder contractions. There are 
neurologic refl exes that promote bladder storage 
by depressing the detrusor contractions and 
pathways that promote bladder emptying and 
stimulate detrusor contractions. A disruption in 
this balance could lead to detrusor overactivity.

Recent research has demonstrated, in patients 
with overactive bladder symptoms, abnormalities 
in the detrusor muscle that suggest a myogenic 
etiology for detrusor instability. In patients with 
detrusor overactivity, the detrusor muscle cells 
had abnormal junctions that would lead to 
more rapid bladder contractions and diffi culty 
suppressing unintended contractions.

Several age-dependent changes also play a 
role in the development of urinary frequency and 
urge incontinence. These are summarized in 
Table 4.2.

Stress Urine Incontinence

Stress urinary incontinence occurs when increased 
intra-abdominal pressure is associated with urine 
loss in the absence of a detrusor contraction. Typ-
ically, a rapid rise in abdominal pressure is asso-
ciated with a concurrent increase in urethral 
pressure and there is no loss of urine. If the 
urethra is not positioned correctly under the 
pubic bone, and/or if the underlying vaginal and 
pubocervical fascia weakens or detaches, there 

can be a decrease in urethral pressure and urine 
loss. Also, if the urethral sphincter itself does not 
function correctly, there can be urine loss—
regardless of its position.

Loss of urethral support is most commonly 
associated with vaginal childbirth. MRI imaging 
of women before and after vaginal delivery has 
demonstrated injury to the levator muscles that 
act to provide pelvic support. Levator muscle 
strength decreases after vaginal delivery. When 
the levator muscles do not function well, there is 
loss of pelvic support, including abnormal mobil-
ity of the urethra. Chapter 3 includes more detailed 
information regarding the potential problems 
associated with childbirth.

Factors that increase intra-abdominal pressure 
also contribute to stress urine incontinence. 
Patients with chronic obstructive pulmonary 
disease are more likely to have stress urine 
incontinence, and patients with higher BMIs tend 
to have more severe SUI.

Elegant studies of pudendal nerve function in 
women before and after vaginal delivery have 
demonstrated neuropathy in many women. This 
might ultimately lead to poor urethral sphincter 
function and stress urine incontinence.

Pelvic Organ Prolapse

The etiology of pelvic organ prolapse is multifac-
torial. In most women, there is likely neuromus-
cular injury to the levator muscles in the pelvis, 
followed by connective tissue injury to the tissues 
that support the bladder, uterus, rectum, and 
vagina.

Most women who present for treatment of 
pelvic organ prolapse are in their fi fties and sixties. 
The greatest risk factor for pelvic organ prolapse 
is vaginal delivery. What happens in the 20 to 30 
years between the time of vaginal delivery and the 
development of pelvic organ prolapse?

In healthy women, the pelvic fl oor is closed by 
the levator ani muscles. The connective tissue in 
the pelvis (uterosacral ligaments, endopelvic 
fascia, perineal membrane) supports the pelvic 
organs at rest. With increased intra-abdominal 
pressure, the levator muscles contract to hold the 
pelvic organs in place. If there is nerve injury or 
muscle dysfunction, the levator muscles don’t 

TABLE 4.2. Changes with aging that lead to urinary frequency and 
incontinence

Increasing collagen within the detrusor muscle
Decreased nocturnal production of anti-diuretic hormone
Increased lower extremity edema
Disease states

Parkinson’s disease
autonomic neuropathies
cerebral vascular accidents
Alzheimer’s Disease
multiple sclerosis
diabetes mellitus
diabetes insipidus
congestive heart failure
urinary tract infections
obstructive sleep apnea
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contract appropriately and there is often connec-
tive tissue injury.

The most common cause of neuromuscular 
injury in women is vaginal childbirth. When pelvic 
fl oor muscle function is impaired, increased stress 
is put on the connective tissue supports of the 
pelvic organs. The uterosacral ligaments, vaginal 
walls, endopelvic fascia, and perineal membrane 
are injured. When these supports fail, prolapse 
occurs.

In patients with pelvic organ prolapse there is 
always a failure of the connective tissue supports. 
These supports are repaired in surgery for pelvic 
organ prolapse. Unfortunately, for many women 
there is also pelvic fl oor muscle injury that we 
often cannot treat, with the underlying pelvic 
fl oor muscle dysfunction likely leading to recur-
rent prolapse.

Normal Anorectal Function

The anorectal complex includes the rectum, which 
acts as a reservoir for the storage of stool, and the 
anal canal, which acts as part of the continence 
mechanism. Stool is stored in the rectosigmoid 
colon. The rectum is typically 12 cm in length. It 
is an easily distensible, low-pressure segment of 
colon. At rest, the anorectal angle is formed by the 
ventral contraction of the puborectalis muscle 
which is important for continence of solid stool. 
The internal anal sphincter is a circular band of 
smooth muscle that is controlled primarily by 
refl ex arcs at the spinal level. The external anal 
sphincter is a striated muscle that encircles the 
internal sphincter and is responsible for conti-
nence when there is distension of the anal canal. 
Soft tissue around the anus improves coaptation 
of the anal mucosa to aid incontinence of gas and 
soft stool.

Anal Incontinence

For a patient to be continent of stool and gas she 
must have a compliant rectal reservoir, a func-
tioning puborectalis sling, and an intact anal 
sphincter complex. The rectum should be compli-
ant to store stool until one is able to defecate. 

Complex afferent nerves sense rectal distension 
and signal the cerebral cortex of the need to defe-
cate. If the rectum is not compliant, fecal urgency 
and loss of stool is often the result. Rectal storage 
issues are most common in patients with ulcer-
ative or radiation proctitis.

Loss of gas or liquid or solid stool is referred to 
as anal incontinence. This typically represents a 
breakdown in the continence mechanism. There 
are three components to the continence mecha-
nism—the internal anal sphincter, the external 
anal sphincter, and the puborectalis portion of the 
levator muscles. The internal anal sphincter is 
under involuntary control and is nearly always in 
a state of contraction. It contributes approxi-
mately 85% of the resting tone of the anal sphinc-
ter. The external anal sphincter is a striated muscle 
that is voluntarily contracted. The puborectalis is 
part of the levator ani muscles that close the 
opening in the pelvic fl oor. When it is contracted 
it pulls the anorectal junction anteriorly, increas-
ing the angle between the anus and the rectum. 
This movement, in conjunction with the contrac-
tion of the external anal sphincter, closes the anal 
canal.

Fecal incontinence often occurs from disrup-
tion of the anal sphincter. This disruption can 
involve the internal and/or external anal sphinc-
ter. Some studies have found that at least one 
third of women undergoing vaginal delivery will 
have a disruption in their anal sphincter. Some of 
these tears occur in women who do not even have 
a perineal skin laceration. In addition to anatomic 
disruption of the sphincter, there can also be 
pudendal nerve injury, which can lead to atrophy 
and poor sphincter function.

Constipation

Constipation is diffi cult to defi ne and can mean 
different things to different people. For research 
purposes, it is typically defi ned as bowel move-
ments occurring less than three times a week or a 
need to strain for more than 25% of bowel move-
ments. Constipation is typically divided into 
issues of motility and defecation. Colonic motility 
is complex. An average meal may take only 1 to 
2 hours to pass through the small intestines but 
up to 30 hours to pass through the colon.
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The colon is responsible for absorption of water 
and nutrients from the stool as well as for motility. 
Colonic motility is a result of a series of intermit-
tently timed peristaltic contractions. Constipation 
is observed in patients with both normal- and 
slow-transit time. Table 4.3 lists a number of pos-
sible causes of constipation.

Normal-transit constipation is often referred to 
as “functional” constipation. Some patients with 
normal transit constipation have increased rectal 
compliance or reduced rectal sensation. Most of 
these patients have improved function with 
increased dietary fi ber intake and occasional laxa-
tive use.

Slow-transit constipation is usually docu-
mented by colonic transit studies. It is most 
common in young women. Evaluation of these 
women reveals fewer peristaltic contractions after 
meals, which might delay the transit of stool 
through the colon. Biopsies have demonstrated 
changes in the myenteric plexus neurons and 
neurotransmitters that regulate colonic motility. 

In Hirschsprung’s disease the ganglion cells in the 
distal bowel are absent, leading to abnormal 
colonic development and severe constipation in 
children.

Defecatory Dysfunction

Diffi culty with defecation is typically secondary to 
anorectal outlet obstruction. This obstruction can 
be either anatomic or physiologic.

Many patients will avoid defecation secondary 
to painful hemorrhoids or anal fi ssures. This may 
lead to constipation and ultimately more severe 
defecation disorders.

The most common cause of anatomic outlet 
obstruction is a rectocele. This is a form of pelvic 
organ prolapse in which the anterior wall of the 
rectum herniates into the posterior wall of the 
vagina. With defecation, stool can be trapped in 
this hernia and passed only with mechanical assis-
tance (e.g. pushing on the herniated posterior 
vaginal wall or perineum with a fi nger). Although 
less common, rectal prolapse can also occur. This 
involves intussusception of the rectum either 
internally (above the anal sphincter) or externally. 
Rectal masses, such as rectal cancer, could also 
obstruct defecation.

Physiologic obstructions to defecation include 
paradoxical contraction of the puborectalis muscle 
and anal sphincter dyssynergia. Both of these 
muscles relax during normal defecation. The 
inability to relax these muscles can lead to 
obstructed defecation. These dysfunctions can be 
seen radiologically as a reduced descent of the 
perineum and an inability to straighten the ano-
rectal angle.

Urinary Retention and 
Problems with Voiding

Voiding dysfunction occurs when there is diffi -
culty emptying the bladder. This can occur if there 
is either impaired detrusor pressure or an obstruc-
tion to the urethra.

A common cause of bladder outlet obstruction 
in women is pelvic organ prolapse. If the anterior 

TABLE 4.3. Causes of Constipation

Functional causes

depression
low activity level
inadequate toilet facilities

Dietary causes

low fiber intake
low fluid intake
low caloric intake

Endocrinologic disorders

diabetes
hypothyroid
hypercalcemia

Metabolic disorders

hypokalemia

Colonic obstruction

tumors
volvulus

Neuromuscular disorders

Hirschsprung’s disease
scleroderma
muscular dystrophy
spinal cord lesions
intestinal pseudo-obstruction
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vaginal wall prolapses and the bladder drops 
down, the urethra can “kink” and obstruct. This 
typically happens in women with more advanced 
prolapse—usually beyond the vaginal opening. 
Less common causes of obstruction include pelvic 
masses or foreign objects in the vagina. All surger-
ies for urine incontinence can also potentially 
cause obstruction and voiding dysfunction.

The voiding refl ex is normally triggered in the 
cerebral cortex. This activates the pontine mictu-
rition center, which stimulates a detrusor contrac-
tion through the intermediolateral gray columns 
and, then, the pelvic nerve. The most common 
neurologic problems associated with voiding dys-
function are peripheral neuropathies. Other eti-
ologies for detrusor dysfunction include chronic 
urinary tract obstruction, pelvic radiation, and 
pelvic muscle dysfunction.

Key Points

• Urinary urgency, frequency, and urge incon-
tinence are often caused by involuntary bladder 
contractions. In some women there is an 
underlying neurologic problem, but most cases 
are idiopathic.

• Stress urine incontinence is usually caused by 
poor urethral support or a poorly functioning 
urethral sphincter.

• Voiding dysfunction is caused by an obstruc-
tion to urine fl ow or poor detrusor muscle 
contraction.

• Pelvic organ prolapse, in most women, is caused 
by neuromuscular dysfunction of the pelvic 
fl oor. When the muscles do not function 
correctly, the connective tissue supports to the 
pelvic organs are exposed to increased risk of 
injury, and prolapse occurs.

• Anal incontinence is most commonly caused by 
poor rectal storage or dysfunction of the anal 
sphincter mechanism.

• Constipation can occur in women with either 
normal or slow colonic transit times.

• Women with slow colonic transit times often 
have abnormalities in the colonic nerves and 
neurotransmitters.

• Defecatory dysfunction is commonly caused by 
obstruction (“pocketing”) of stool within a rec-
tocele. Neuromuscular dysfunction of the pelvis 
can also interfere with the defecation process.
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will become increasingly prevalent among these 
women. It is, therefore, imperative that primary 
care clinicians become familiar with the basic 
evaluation and fi rst-line treatment options for 
women with these disorders.

Evaluation of women with urogynecologic 
complaints may vary in complexity from a simple 
history and physical examination, which can be 
performed by any physician, to complex multi-
channel urodynamic testing performed by spe-
cialists. Primary care physicians should routinely 
screen their patients for these problems and 
provide the fi rst-line management as described 
below.

Screening for Urinary Incontinence

Telephone survey studies have demonstrated that 
urge incontinence and overactive bladder symp-
toms are extremely prevalent, occurring in 17% of 
all adult women.5 This fi nding would rank these 
disorders among the most common problems 
facing women today. Unfortunately, it has been 
estimated that over one half of the women affected 
by overactive bladders do not seek medical atten-
tion, because of either embarrassment or the 
impression that incontinence is an inevitable part 
of the aging process. Physicians should keep in 
mind that women are often reluctant to volunteer 
their symptoms of urinary and fecal incontinence. 
Therefore, it is important to incorporate a few key 
questions regarding these issues into the standard 
history of any new or annual patient visit. One 
key, open-ended question might be, “Do you ever 

Introduction

Primary care clinicians often wonder whether 
they should be involved in the evaluation and 
management of urogynecologic issues, such as 
urinary and fecal incontinence, voiding dysfunc-
tion, and pelvic organ prolapse. Referring patients 
with urogynecologic complaints to specialists 
such as urogynecologists or urologists is certainly 
an option for those clinicians who are unfamiliar 
with the evaluation and management of these 
problems. As will be covered in this chapter, 
however, a basic evaluation including a directed 
history and physical, combined with a few simple 
tests, is all that is required in most patients in 
order to arrive at a presumptive diagnosis and 
initiate a well-structured, conservative treatment 
plan.

Urinary incontinence affects up to 30% of the 
entire adult female population, and the preva-
lence increases among older age groups.1,2 Of the 
estimated 1.5 million nursing home residents in 
the U.S., urinary incontinence affects over one 
half and is often a contributing factor when decid-
ing to admit an elderly person to a nursing home.3 
Population studies have estimated that the pro-
portion of postmenopausal women in the U.S. will 
increase dramatically over the next 50 years and 
that the proportion of women over the age of 85 
will triple, from 2% to 6%.4 Contributing factors 
include the aging baby-boomer population and 
improved health care, leading to improved lon-
gevity. It has become clear that there are simply 
not enough specialists available at the present 
time to handle the urogynecologic problems that 

Diagnosing Incontinence and Pelvic Floor 
Problems: An Efficient, Cost-Effective 
Approach for Primary Care Providers
Peter L. Rosenblatt and Eman Elkadry



5 Diagnosing Incontinence and Pelvic Floor Problems 41

leak urine or have any other bladder problems that 
are bothersome to you?” Avoid questions that use 
the phrase “incontinence”, as many women who 
leak urine and are bothered by their symptoms 
nevertheless do not consider themselves “incon-
tinent”. A patient questionnaire that includes 
questions about urinary incontinence and overac-
tive bladder is a useful tool that can be completed 
by the patient at home or in the waiting room 
(Table 5.1).

Fortunately, in recent years there has been 
growing acceptance among women that incon-
tinence is a topic that can be discussed with their 
physicians, thanks, in part, to increased public 
awareness driven by pharmaceutical and medical 
device companies involved in the development of 
incontinence treatments. Additional questions 
should focus on symptoms that may suggest the 
etiology of the problem, and efforts should be 
made to quantify the problem, as well as to deter-
mine the effect the condition has on the woman’s 
lifestyle. The clinician should try to determine 
activities that precipitate urine loss. For example, 
leakage that occurs coincident with sudden 
increases in abdominal pressure such as cough-
ing, sneezing, laughing, and lifting is strongly 
suggestive of stress incontinence, while symptoms 
such as urgency, frequency, nocturia, and leakage 
associated with a strong urge suggest overactive 

bladder syndrome, which may be associated with 
the urodynamic diagnosis of detrusor overactiv-
ity. In addition, small urine loss quantity is more 
often associated with stress incontinence, while 
large urine volume loss usually suggests uncon-
trollable detrusor muscle overactivity. The greater 
the number of symptoms of overactive bladder, 
the more likely is the diagnosis of urge inconti-
nence. Overactive bladder symptoms accompa-
nied by dysuria or gross hematuria suggest a 
urinary tract infection. It should be kept in mind 
that some women with lower urinary tract infec-
tions do not present with the classic symptom of 
dysuria and may be falsely diagnosed with overac-
tive bladder if a urinalysis is not obtained. Approx-
imately one third of women present with “mixed” 
symptoms of incontinence, with a combination of 
overactive bladder and stress urinary inconti-
nence. Questions about absorbent pads should 
include the type used and the quantity used on a 
daily basis. It is also useful to attempt to identify 
when the problem began and whether the woman 
perceives her condition as stable or worsening 
over time. Any relationship to prolapse symptoms 
should be determined. Many women with stress 
incontinence have coincident loss of support for 
the anterior vaginal wall (cystocele); and, in fact, 
severe degrees of prolapse may lead to paradoxi-
cal improvement in stress incontinence symptoms 

TABLE 5.1. Urinary symptoms questionnaire

Symptoms of an Overactive Bladder Yes No

Do you frequently have a strong, sudden urge to urinate? � �

Do you sometimes not make it to the bathroom in time? � �

Do you frequently go to the bathroom 8 or more times per 24 hours? � �

Do you get up 2 or more times during the night to go to the bathroom? � �

How long have you had these symptoms? � �

Symptoms of Stress Incontinence Yes No

Do you experience a loss of urine when you are doing physical activities, such as lifting heavy objects or exercising? � �

Do you sometimes have a slight loss of urine when you sneeze, cough, or laugh? � �

Mixed Incontinence Yes No

Do you have symptoms of both an overactive bladder and stress incontinence? � �

Symptoms of a Urinary Tract Infection Yes No

Do you experience a burning sensation when you urinate? � �

Do you frequently have a strong, sudden urge to urinate? � �

Do you go to the bathroom 8 or more times per 24 hours? � �

Did your symptoms come on suddenly? � �
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resulting from anatomic kinking of the urethra. 
This is an important consideration when counsel-
ing women prior to placement of a vaginal pessary 
or when contemplating surgical correction of 
pelvic organ prolapse. For example, patients 
should be informed that a pessary can uncover 
occult incontinence, which may require switching 
to a pessary that provides additional support to 
the bladder neck, such as an incontinence dish 
or ring.

The Urogynecologic History

A standard medical history should be taken. 
Medical problems that might impact on urinary 
symptoms—such as diabetes, neurologic disor-
ders, congestive heart failure, and COPD—should 
be sought. Transient or reversible causes of incon-
tinence should be sought out and treated, as indi-
cated (Table 5.2). The physician should inquire 
about the patient’s obstetrical history, including 
number of vaginal deliveries and any operative 
deliveries (e.g. forceps and vacuum deliveries), 
which may suggest pelvic fl oor muscle, fascial, or 
nerve injury. Birth weight and duration of the 
second (pushing) stage of labor can be useful 
information for the same reason. Multiparous 
women have been shown to be at greater risk of 
urinary and fecal incontinence, as well as of pelvic 

organ prolapse. A thorough gynecologic history 
should include any pelvic surgery, including hys-
terectomy, oophorectomy, and any pelvic fl oor 
defect procedures, including “bladder suspen-
sion” procedures for urinary incontinence. Since 
many women do not remember the specifi cs of 
the surgery they had, it is often very useful to 
obtain operative reports from these previous pro-
cedures. A history of previous failed incontinence 
surgery may indicate injury to the urethral sphinc-
ter mechanism, which results in a condition 
known as intrinsic sphincter defi ciency. Inquiries 
regarding previous evaluations, including urody-
namic testing and treatments for incontinence, 
should be made.

The clinician must obtain a complete list of 
medications used by the patient—both prescrip-
tion as well as over-the-counter—as many medi-
cations have signifi cant effects on the function of 
the lower urinary tract (Table 5.3). Previous medi-
cations used to treat the bladder symptoms, such 
as anticholinergics, should be recorded, including 
the dose used, duration of treatment, perceived 
effectiveness, and side effects experienced.

Voiding Diary

A voiding diary, or “urolog”, is another useful tool 
for diagnosing and objectively quantifying urinary 
incontinence. The simplest method is to have the 
patient keep a written log of her fl uid intake and 
her voids, leaks, and urge episodes over a period 
of one to fi ve days. Most urogynecologists go one 
step further by having their patients measure and 
record voided volume with a collection hat placed 
on the toilet (Figure 5.1).

TABLE 5.2. Transient (Reversible) Causes of Urinary Incontinence

Condition Management

Detectable by history

Drug side effects (e.g. diuretics, Discontinue or change medication,
 anticholinergics, psychotropics,  if clinically possible
 narcotics, alpha-adrenergic
 agents)
Delirium Treat underlying cause
Excessive fluid intake Reduction of fluid intake
Restricted mobility Physical therapy or environmental
  changes (e.g., bedside commode)

Detectable by physical examination

Atrophic vaginitis Local estrogen therapy
Stool impaction Disimpaction and implement bowel
  regimen (stool softeners, fiber,
  laxatives)

Detectable by urinalysis

Urinary tract infection Antibiotic therapy
Glycosuria Control diabetes

TABLE 5.3. Medications that can affect the lower urinary tract 
system

Type of Medication Lower Urinary Tract Effects

Diuretics Polyuria, frequency, urgency
Anticholinergics Urinary retention, overflow incontinence
Narcotic analgesics Urinary retention, fecal impaction, sedation
Psychotropic agents
 antidepressants Anticholinergic actions, sedation
 antipsychotics Anticholinergic actions, sedation
 sedatives/hypnotics Sedation, muscle relaxation, confusion
Alpha-adrenergic blockers Stress incontinence
Beta-adrenergic agonists Urinary retention
Calcium-channel blockers Urinary retention, overflow incontinence
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6-7 am

(Sample) Bagel Tea ½ Cup 1 8 2 M Yes No Washing Dishes

TIME FOOD What
Kind?

DRINKS URINATED

VOIDING & SYMPTOM DIARY

LEAKED URINE

How
Much?

# of
Times

this
Hour

Amount
(ounces)

# of
Times

this
Hour

Amount
(S/M/L)

With
Urge?

With
Stress?

WHAT WHERE
YOU DOING

AT THE TIME?

7-8 am

8-9 am

9-10 am

10-11 am

11-12 am

12-1 pm

1-2 pm

2-3 pm

3-4 pm

4-5 pm

5-6 pm

6-7 pm

7-8 pm

8-9 pm

9-10 pm

10-11 pm

11-12 pm

12-1 am

1-2 am

2-3 am

3-4 am

4-5 am

5-6 am

* Stress:  Physical exertion or sudden straining (for example coughing, sneezing, exercising, lifting, or bending)
* Urge: Sudden strong desire to empty your bladder (”I’ve gotta go!”)

FIGURE 5.1. Voiding Diary. Reduced average voided volume may be seen in both overactive bladder syndrome as well as in patients with 
stress incontinence, who often void frequently to reduce the likelihood of leakage with activities.
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This is extremely valuable information for 
several reasons. First, average voided volume and 
functional bladder capacity (usually the fi rst 
morning void) can be estimated. Second, total 
daily fl uid intake can be estimated by adding up 
voided volumes, which is a much more reliable 
estimate than adding up the reported fl uid intake 
volumes. Women with signifi cant urinary fre-
quency who have normal voided volumes should 
be counseled that their problem will resolve with 
a reduction of their fl uid intake to normal levels. 
These women should be reassured that they do 
not have an overactive bladder and that anti-
cholinergics are not indicated. This has been 
a common problem among women who have 
increased their water intake for dieting or other 
health reasons. Voiding diaries are also useful 
tools for constructing a schedule for timed voiding 
or bladder retraining drills.

Physical Examination

A general physical examination should be per-
formed, with special attention given to several 
areas. During the abdominal examination, the 
clinician should inspect for previous surgical 
incisions and inquire about those that may not 
have been mentioned in the surgical history. The 
clinician should also palpate for abdominal 
masses, such as fi broids or other tumors that 
may be causing lower urinary tract symptoms by 
a “mass” effect. A neurologic examination of the 
lower extremities is important, as the innervation 
of the bladder originates from the same sacral 
nerve roots (S2 − S4), and such testing may 
uncover an underlying neurologic etiology of 
lower urinary tract dysfunction. For example, 
while approximately 95% of women with multi-
ple sclerosis will develop urinary incontinence or 
other bladder symptoms during the course of 
their disease, 10% of women with multiple scle-
rosis will present with urinary incontinence or 
voiding dysfunction as the initial symptom of 
their neurologic disease.6 Other neurologic con-
ditions that may cause lower urinary tract symp-
toms include cerebral vascular accidents and 
Parkinson’s disease. Therefore, clinicians should 
screen for these conditions in their evaluation 

of patients with urinary incontinence. Bilateral 
testing for patellar and ankle refl exes as well as a 
determination of lower extremity strength should 
be performed routinely on these patients. A 
broken-off wooden cotton swab can be used to 
test for sharp versus dull sensation over the S3 − 
S4 dermatomes (Figure 5.2). The wooden side 
can also be used to test for the bulbocavernosus 
refl ex (or “anal wink”) by gently stroking down 
on the labia minora or perianal area and observ-
ing for contracting of the external anal sphincter. 
Although a positive fi nding is reassuring, a nega-
tive result does not necessarily imply neurologic 
dysfunction and should not be a cause for alarm 
in an otherwise healthy woman.

A pelvic examination starts with inspection of 
the external genitalia for signs of atrophy, derma-
titis, and masses such as pelvic prolapse or distal 
suburethral diverticula. Signifi cant reduction in 
the size of the labia minora or a pale or shiny 
appearance of the labia suggests hypoestrogen-
ism, which occurs in menopausal women. Inspec-
tion of the vaginal walls may reveal the same 
types of atrophic changes, with a loss of the 
normal rugae (or folds) of the epithelium. 
Although a bivalve speculum should be used to 
observe the cervix, the speculum should then be 
taken apart and the posterior blade alone used for 
the remainder of the speculum examination. This 
allows for analysis of the anterior and posterior 
vaginal walls for evidence of prolapse or other 

Contraction of anal sphincter

FIGURE 5.2. Bulbocavernosus reflex.
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abnormalities. With a posterior blade gently 
retracting the posterior vaginal wall, the extent of 
the anterior wall prolapse may be determined by 
asking the patient to perform a Valsalva maneu-
ver (Figure 5.3).

The posterior speculum blade is then rotated 
180 degrees, so that it gently displaces the ante-
rior vaginal wall. Once again, the woman is 
asked to bear down, and the extent of the 
posterior wall defect is assessed. (Figure 5.4) 
Evaluating prolapse of the apex (either cervix or 
vaginal “vault” after hysterectomy) may require 
use of the entire bivalve speculum. Alternatively, 
a Scopette or tongue depressor may be placed 
at the apex of the vagina. The patient is asked 
to bear down, and the movement of the instru-
ment is used to determine the extent of her 
prolapse.

Bimanual Examination

In addition to palpating the size, shape, and 
contour of the uterus and adnexa, the pelvic fl oor 
(levator ani) muscles should be palpated bilater-
ally. The patient is then asked to squeeze around 
the examiner’s fi ngers in order to allow a deter-
mination of the strength of her pubococcygeal 
muscle (or “Kegel”) squeeze. It is extremely 
helpful for the examiner to place his or her other 
hand on the patient’s lower abdomen so that 
abdominal straining can be detected, and feed-
back may be given to the patient in an effort to 
prevent this counterproductive contraction of the 
abdominal muscles. This simple type of examina-
tion not only provides essential biofeedback to the 
patient (which is signifi cantly more effective than 
verbal or written instructions) but also reassures 
the clinician that the patient is performing this 

Retraction of 
posterior
vagina/rectocele

Labia majora 

Labia minora

Cystocele

FIGURE 5.3. Examination of cystocele: Retractor or speculum blade 
is used to retract the posterior vaginal wall, bringing the anterior 
wall and cystocele into view.

Retraction of 
anterior vagina/
cystocele

Labia
majora

Labia minora

Rectocele

FIGURE 5.4. Examination of rectocele: “With the anterior vaginal 
wall retracted, the posterior prolapse (rectocele) can now be 
appreciated.”
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exercise correctly. Women who have diffi culty 
isolating their pelvic fl oor muscles during the 
pelvic examination may be referred for formal 
pelvic fl oor physical therapy and biofeedback.

During the bimanual examination, the exam-
iner should pay attention to the presence of any 
masses or tenderness along the anterior vaginal 
wall, which may represent a suburethral divertic-
ular cyst or abscess. Diverticula may present with 
dysuria (with recurrent urinary tract infections), 
dyspareunia, or post-void dribbling, and usually 
require referral for surgical excision.

Finally, rectovaginal examination is then per-
formed, as described later in more detail (see 
evaluation of fecal incontinence).

Urinalysis and Culture

A clean catch urine specimen should be obtained 
and a dipstick analysis performed to screen for 
evidence of infection by testing for leukocytes, 
blood, and nitrites. If leukocytes or nitrites are 
positive, a separate specimen may be sent for 
culture and sensitivity. Alternatively, if the patient 
has no history of recurrent urinary tract infec-
tions, a course of antibiotics may be prescribed 
without sending the specimen for culture. Micro-
scopic hematuria without leukocytes or nitrites 
may be a sign of urinary tract pathology, includ-
ing nephrolithiasis, glomerulonephritis, or tumor 
of the urinary tract. A more extensive workup, 
including urine cytology, abdominal CT (or renal 
ultrasound), and referral for cystoscopy, should 
be considered if microscopic hematuria is discov-
ered. Microscopic hematuria is defi ned as three or 
more red blood cells per high-power microscopic 
fi eld in urinary sediment from two of three prop-
erly collected urinalysis specimens on three sepa-
rate occasions. The presence of glycosuria should 
raise the possibility of diabetes, which, if unrecog-
nized, may be responsible for polydipsia and/or 
polyuria, mimicking the symptoms of overactive 
bladder.

Urine Cytology

As mentioned above, patients presenting with 
recurrent microscopic or gross hematuria in the 
absence of signs or symptoms of urinary tract 

infection should be assessed with urine cytology. 
In addition, women over the age of 65 who present 
with overactive bladder symptoms should be 
screened with urine cytology. Cytology is most 
accurate when performed as a clean catch, fi rst 
morning void. Abnormal cytology warrants refer-
ral for further evaluation, which usually includes 
cystoscopy and abdominal CT.

Optional Tests Used in the Diagnosis 
of Urinary Incontinence

Urethral Hypermobility

Measurement of urethral mobility is a useful, 
though optional, test in the evaluation of urinary 
incontinence, especially when there is a signifi -
cant stress component. This is most easily per-
formed using a sterile cotton swab. The external 
urethral meatus is fi rst cleaned with an antiseptic 
solution, such as Betadine on a Scopette or sponge. 
An anesthetic jelly is applied to the end of a sterile 
cotton swab, and the swab is gently placed through 
the urethra and into the bladder. Slight traction 
on the cotton swab will bring the cotton end to the 
bladder neck; at this point, slight resistance is 
usually appreciated. The “resting” angle (the angle 
between the cotton swab and the fl oor) is mea-
sured with a goniometer, or similar instrument, 
and recorded. The patient is then asked to perform 
a Valsalva maneuver, and the “straining” angle is 
measured (Figure 5.5).

Urethral hypermobility is considered to be 
present when the straining angle exceeds 30 
degrees and represents a defi ciency in the fascial 
support for the urethra. The presence of urethral 
hypermobility supports the diagnosis of genuine 
stress incontinence, although it is certainly not 
diagnostic, as urethral hypermobility may occur 
with overactive bladder, as well as in asymptom-
atic continent women. As the test is not very spe-
cifi c, it might be asked why one should bother 
performing the test at all? A negative cotton-swab 
test (straining angle less than 30 degrees) in the 
presence of stress incontinence suggests that the 
patient has intrinsic sphincter defi ciency, also 
known as a “lead-pipe” or “drain-pipe” urethra. 
This diagnosis has some important management 
implications, since pelvic fl oor exercises are rarely 



5 Diagnosing Incontinence and Pelvic Floor Problems 47

effective in this group of patients and surgical 
treatment with periurethral injections or subure-
thral slings is usually needed.

Post-void Residual Measurement

There is some controversy regarding the necessity 
of measuring post-void residual (PVR) in all 
women who present with urinary incontinence. 
Overfl ow incontinence is a very unusual cause of 
incontinence in women, compared with men. 
When overfl ow incontinence does occur, there are 
usually obvious risk factors present, such as recent 
incontinence surgery (causing iatrogenic urethral 
obstruction), neurologic disease, or diabetes (with 
peripheral neuropathy). In these patient popula-
tions, it is recommended that PVR be determined 
before initiating treatment. PVR should also be 
determined in women with overactive bladder 
who fail to improve or who worsen with anticho-
linergic treatment, since occasionally these medi-
cations will increase PVR to a point where the 
woman may become symptomatic from high 
residual volumes. In most women, however, it is 
acceptable to initiate conservative treatments, 
such as behavioral modifi cation and pharmaco-
therapy, without measuring the PVR.

PVR measurement may be easily obtained by 
straight catheterization and should be performed 

shortly after the patient voids. The external 
urethra is cleaned with an antiseptic solution and 
a catheter (such as the Mentor 14 FR straight 
female catheter) is inserted into the urethra. The 
sterile sample can be divided for dipstick analysis 
and sent for culture and sensitivity, if indicated. 
PVR values of less than 100 cc are considered 
normal while values of more than 200 cc are abnor-
mally elevated. Values between 100 cc and 200 cc 
are borderline and may warrant further investiga-
tion or, at least, repeated sampling to determine 
whether the value is accurate. PVR may also be 
determined noninvasively by ultrasound. A spe-
cialized instrument (BladderScan®, Diagnostic 
Ultrasound, Bothell, WA) can determine the PVR 
within 10%, although the presence of uterine 
fi broids or large adnexal cysts may reduce the 
accuracy of the test. Estimating PVR based on 
bimanual examination has been shown to be inac-
curate and should not be used for this indication.

Cough Stress Test

Although a presumptive diagnosis of stress 
in continence can be made based on history, a 
defi nitive diagnosis of stress incontinence can be 
performed in the offi ce by directly observing urine 
loss from the urethra during a cough. It is occa-
sionally seen during the pelvic exam with strain-
ing alone, or with coughing. A standing cough 
stress test can also be performed when the patient 
has a full bladder. The patient may be asked to 
come to the offi ce with a full bladder or, alterna-
tively, her bladder can be fi lled through a catheter. 
It is important to observe urine loss coincident 
with the cough in order to correctly diagnose 
genuine stress incontinence. A delayed or pro-
longed urine leak following the cough may 
actually indicate the presence of “cough-induced 
detrusor overactivity”.

Simple Cystometry

Simple cystometry evaluates the ability of the 
bladder to fi ll with, and store, urine and is one of 
the most useful tests for diagnosing the etiology 
of urinary incontinence. It may be performed in 
the offi ce with minimal equipment. After the 
patient voids, the external urethral meatus is 
cleaned with an antiseptic solution; a lubricated 

FIGURE 5.5. Q-tip testing for urethral mobility: A cotton swab 
lubricated with 2% Xylocaine is gently inserted into the urethra. 
While the patient Valsalva straining, the degree of deflection from 
the horizontal axis is measured with a simple protractor.
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red-rubber catheter is inserted into the bladder; 
and a straight catheterized specimen is obtained 
for post-void residual measurement. A 60 cc 
catheter-tipped syringe with the plunger removed 
is placed on the end of the catheter, and 50 cc ali-
quots of room-temperature sterile water or saline 
is slowly poured into the syringe (Figure 5.6).

The patient is asked to report various sensa-
tions experienced during fi lling, and these volumes 
are recorded. The volume at which a fi rst desire 
to void is normally experienced is between 150 cc 
and 250 cc. A normal desire to void is usually felt 
at 300 cc to 400 cc, and a strong desire to void at 
400 cc to 600 cc. During the test, the water level 
(meniscus) within the syringe should be carefully 
inspected, as an increase in the level may indicate 
an involuntary bladder contraction, which is diag-
nostic of detrusor overactivity. It should be kept 
in mind, however, that abdominal straining will 

produce a false positive rise in the meniscus; 
therefore, the patient should be asked not to strain 
during the procedure, and an examiner’s hand 
may be placed gently on the lower abdomen 
during fi lling in order to detect such a response. 
When the patient reaches capacity, the catheter is 
removed and the patient is asked to perform a 
cough stress test. If the results of this test are 
negative, she is asked to stand and repeat the same 
maneuver, since there is a greater likelihood of 
stress incontinence occurring in the standing 
position. In this manner, simple cystometry can 
be used to make the diagnosis of both detrusor 
overactivity and stress incontinence.

There are, of course, several potential pitfalls 
with this test. There is a relatively high false-
negative rate for detecting detrusor overactivity 
on simple cystometry, since contractions of the 
detrusor muscle may occur infrequently. In order 
to increase the likelihood of detecting these con-
tractions, a number of techniques have been uti-
lized to provoke involuntary bladder contractions, 
including instilling the fl uid relatively quickly 
(approximately 100 cc per minute), at a relatively 
cold (room) temperature, and using environmen-
tal stimuli, such as dipping the woman’s hand in 
cold water or having her listen to the sound of 
running water during the test. Detrusor contrac-
tions are also more likely to occur in the standing 
position, although it is technically more diffi cult 
to perform the test in this manner. Of course, it is 
also possible to provoke a detrusor contraction in 
an otherwise asymptomatic woman. Therefore, 
management should be guided by clinical correla-
tion with the fi ndings on cystometry rather than 
by simply reacting to the results of the test.

Voiding Dysfunction

Voiding dysfunction is a term that describes the 
patient’s subjective report of some type of diffi -
culty with voiding. She may describe symptoms of 
decreased urinary stream, incomplete bladder 
emptying, hesitancy, post-void dribbling, or the 
need for straining to initiate or to completely 
empty her bladder. Certainly, obtaining a history 
of recent gynecologic surgery—such as a sling 
procedure for stress incontinence or repair of a 
cystocele—is essential, as these procedures may 

15 cm

15 cm

FIGURE 5.6. Eyeball Cystometry. Bladder filling is evaluated in the 
office setting by placing a straight catheter and filling the bladder 
with sterile water through a 60 cc syringe with the plunger 
removed.
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both lead to partial or complete urethral obstruc-
tion. Medications, especially those with anticho-
linergic side effects, are common culprits that lead 
to symptoms of voiding dysfunction. Pelvic exam-
ination should concentrate on the presence of 
prolapse or other masses, such as suburethral 
diverticula or vaginal cysts, which may also cause 
obstruction or dribbling. The two most important 
tests that screen for voiding dysfunction problems 
are (1) measurement of post-void residual and (2) 
urofl owmetry.

Simple Uroflowmetry

Urofl owmetry studies evaluate the voiding phase 
of bladder function. This is most useful for women 
presenting with complaints of voiding dysfunc-
tion, although specialists may order this test in 
patients with urinary incontinence to screen for 
potential problems that may be associated with 
surgery for stress incontinence. Although sophis-
ticated urofl owmetry equipment that provides 
specialists with a great deal of voiding parameters 
can be purchased, a very useful screening uro-
fl owmetry can be performed with nothing more 
than a collection hat and a stopwatch. The patient 
is asked to void on a collection hat and the time 
of her void is measured with the timer. Average 
fl ow rate is determined by dividing the voided 
volume by the voiding time, measured in seconds. 
(Average fl ow rate = voided volume [cc]/fl ow time 
[seconds].)

A normal average fl ow rate is >10 cc/sec. Values 
less than 10 cc/sec may be indicative of a poorly 
contracting bladder, varying degrees of outlet 
(urethral) obstruction, or a discoordination 
between the bladder and the urethra during 
voiding—a term known as detrusor-sphincter 
dyssynergia. This condition may be seen with 
certain neurologic conditions, such as those 
resulting from spinal cord injuries.

Pelvic Organ Prolapse

Symptoms of Pelvic Organ Prolapse

Women with pelvic organ prolapse may report 
sensations of bulging or pressure, or they may 
actually report feeling a mass protruding through 
their vaginal opening. Symptoms may worsen 

over the course of the day if the women are ambu-
latory, due to the effects of gravity, and often 
improve when they lie down or sleep. Other activi-
ties that increase intraabdominal pressure, such 
as coughing, lifting heavy items, or straining with 
constipation, may worsen prolapse symptoms. 
Symptoms tend to be more severe if the prolapse 
occurs over a relatively short time period 
(e.g. several months) than if the process occurs 
more insidiously over years. Many women with 
pelvic organ prolapse are asymptomatic or have 
minimal symptoms, even with signifi cant degrees 
of prolapse.

Grading Systems for Prolapse

In order to properly evaluate and record pelvic 
organ prolapse, some type of grading scale should 
be employed. For a basic evaluation of prolapse, 
some clinicians will refer to the prolapse as mild 
(prolapse with a leading edge that does not pro-
trude to the level of the hymeneal ring), moderate 
(prolapse that extends to, or slightly beyond, the 
hymen), or severe (prolapse that extends well 
beyond the vaginal opening). It is also helpful to 
try to determine what tissue is prolapsing. Is it the 
cervix (uterine prolapse), the anterior vaginal wall 
(cystocele), or the posterior wall (rectocele or, 
occasionally, enterocele)? This may not always be 
clear, and often the prolapse involves a combina-
tion of these entities.

More elaborate grading systems exist; and 
although the primary care clinician does not need 
to evaluate patients with this much detail, an 
understanding of the system will enable the clini-
cian to interpret reports from consultants. Many 
different scoring systems have been proposed, 
and this has led to some degree of confusion and 
diffi culty when comparing measurements. In an 
effort to standardize this evaluation, the pelvic 
organ prolapse quantifi cation (POP-Q) system 
has been proposed by several medical organiza-
tions and is currently the most commonly used 
system among urogynecologists and other spe-
cialists who deal with these disorders. Specifi c 
points are measured at the anterior, posterior, 
and apical compartments of the vagina, using the 
hymen as a fi xed reference point; and these values 
are used to stage the prolapse using an ordinal 
system ranging from 0 to 4.
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• Stage 0: No prolapse (the apex can descend with 
straining no more than 2 cm relative to the total 
vaginal length—measured without straining)

• Stage 1: The most distal portion of the prolapse 
descends with straining to a point more than 
1 cm above the hymen

• Stage 2: The maximal extent of the prolapse is 
within 1 cm of the hymen (either outside or 
inside the vagina)

• Stage 3: The prolapse extends more than 1 cm 
beyond the hymen, but no more than within 
2 cm of the total vaginal length

FIGURE 5.7. a. Aa measures +3 (worst possible measure for that 
point); Ba measures +6 (indicating that anterior wall is “leading 
edge”); C measures −2 (indicating that the apex comes to within 
2 cm from introitus). Ap does not move and is therefore −3; Higher 
up, the posterior wall has worse support (therefore Bp is −2). 
b. There is no anterior wall prolapse, therefore, Aa and Ba 
measure −3; The apex is relatively well supported, therefore, C is 
−6; The posterior wall has poor support.

FIGURE 5.8. Demarcated Q-tip for POP-Q evaluation.

• Stage 4: complete eversion, defi ned as extending 
to within 2 cm of the total vaginal length

The Details of the POP-Q System

The POP-Q system describes nine discrete points 
that can be measured during a pelvic examina-
tion. These measurements are usually recorded in 
a tic-tac-toe-shaped diagram and can then be 
used to create a midsagittal image of the vaginal 
walls in relationship to the hymen (Figure 5.7).

Rather than previous systems that suggested 
which organ was prolapsing into the vaginal canal 
(e.g. cystocele, rectocele, enterocele, uterine pro-
lapse), the POP-Q system divides the vagina into 
an anterior, posterior, and apical component and 
does not attempt to describe the organ that exists 
beyond the vaginal wall. All measurements (except 
for total vaginal length) are measured in centime-
ters, while the patient is bearing down, in the 
lithotomy position.

In order to perform POP-Q measurements, the 
posterior blade of a standard bivalve speculum is 
used to isolate the anterior, and then posterior, 
compartments. It is also useful to have a measur-
ing tool that can be used for evaluation of pro-
lapse. A ring forceps that has been scored at 
various distances is a very useful instrument, 
although a much simpler approach is to create 
pen marks on an ordinary cotton swab or tongue 
depressor (Figure 5.8).

The fi rst two points are measured at the 
perineum, without the use of a speculum. Point 
gh (genital hiatus) measures the distance from 
the external urethral meatus to the posterior 
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fourchette. Point pb (perineal body) is measured 
from the posterior fourchette to the mid-anal 
verge (Figure 5.9).

The remaining seven points are measured from 
a fi xed point, which is defi ned as the level of the 
hymeneal ring. There are two points measured on 
the anterior vaginal wall—Aa and Ba (where the 
small “a” stands for “anterior”). Point Aa is mea-
sured from a point along the anterior vaginal wall 
that is 3 cm from the external urethral meatus. 
With the patient bearing down, the distance 
between this point and the hymen is determined 
and recorded. Point Ba is located along the vaginal 
wall between Point Aa and the top of the vagina 
and represents the most prolapsed (or distal) 
point along this segment. Therefore, its specifi c 
location is variable, depending on where the most 
prolapsed portion of the anterior wall is located.

There are another two points, Ap and Bp (where 
the small “p” stands for “posterior”), measured 
on the posterior vaginal wall in a manner similar 
to that performed on the anterior wall. Point 
Ap is measured from a point along the vaginal 
epithelium 3 cm from the posterior fourchette, 
and Point Bp is the most distal point along the 
posterior vaginal wall between Ap and the vaginal 
apex.

Point C is the distance from the cervix to the 
hymen or, if the patient has had a hysterectomy, 
the distance from the vaginal cuff to the hymen. 
Point D is only measurable if the uterus is in place, 
as it represents the distance from the posterior 
fornix to the hymen.

The fi nal point, TVL, represents the total 
vaginal length and is the only point measured 
without the patient bearing down. TVL is best 
measured with the speculum removed; the ring 
forceps or tongue depressor is placed at the top of 
the vagina without pushing it under tension. This 
last measurement is helpful when determining the 
prognosis for pessary success, since vaginal length 
less than 6 cm has been associated with lower 
success rates.7

Other Tests for Prolapse

Occasionally, additional tests may be used to 
further evaluate pelvic organ prolapse. If the clini-
cian suspects an enterocele is present, a rectovagi-
nal exam is performed. An enterocele is present 
when a sliding bulge (peritoneum fi lled with intes-
tines) is palpated between the examiner’s fi ngers. 
If the enterocele is not appreciated in the lithot-
omy position, the exam should be performed in 
the upright position.

Indications for Referral

When should a woman with urinary incontinence 
or prolapse be referred to a specialist such as a 
urogynecologist or urologist? The answer to the 
question lies, to some extent, with the individual 
clinicians, depending on their training, experi-
ence, and comfort level with these patients. Cer-
tainly, those women who are interested in surgery 
for correction of their incontinence and/or pro-
lapse should be referred to an appropriate pelvic 
surgeon. Those women who fail an initial course 
of management for incontinence may require 
referral for urodynamic evaluation in order to 
confi rm or change the diagnosis and subsequent 
treatment plan. Women with histories of inconti-
nence surgery, or those who have undergone 
radical pelvic surgery or pelvic irradiation, are 
generally more diffi cult to accurately diagnose 
and manage; these women should undergo a 

Perineal body
measurement
for POP-Q

Genital hiatus 
measurement

FIGURE 5.9. Illustration of PB and GH measurements of gh and pb: 
Gh is measured in cm from the external urethral meatus to the 
posterior fourchette, and pb is the distance from the posterior 
fourchette to the mid-anal verge.
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more complex evaluation. A complete list of 
indications for referral to a specialist is shown in 
Table 5.4.

What You Should Know About 
Complex Urodynamics

Women with urinary incontinence and/or voiding 
dysfunction who are referred to specialists often 
undergo a battery of tests, known as complex 
or multichannel urodynamics. These tests are 
designed to evaluate the patient’s lower urinary 
tract function and attempt to determine the cause 
of her problem. It is important for the referring 
physician to have some basic knowledge of these 
tests so as to understand the fi ndings of the tests 
and better assist a patient in choosing among 
the treatment options recommended by the 
specialist.

Subtracted Water Cystometry

Subtracted water cystometry provides a more 
accurate and sensitive technique for measuring 
the fi lling and storage function of the bladder. It 
can be used to measure the patient’s sensations 
during fi lling, to look for uncontrollable bladder 
contractions, and to determine the bladder’s com-
pliance. This test is performed in a manner similar 
to simple cystometry, where the bladder is slowly 
fi lled with saline or water through a catheter 
placed in the urethra. Bladder pressure is mea-

sured with a transducer placed at the tip of the 
catheter and is recorded on a graph during fi lling. 
In order to account for increases in abdominal 
pressure (such as coughing or bearing down), 
which may be misinterpreted as bladder contrac-
tions, the abdominal pressure is recorded sepa-
rately using a pressure transducer placed in the 
patient’s vagina or rectum. This abdominal pres-
sure is automatically and instantaneously sub-
tracted from the bladder pressure, resulting in a 
separate graphic representation of the true detru-
sor pressure. It is this pressure graph that is used 
in looking for abnormal bladder contractions and 
compliance problems.

Studies of Urethral Competence

Evaluation of urethral sphincter function is 
important in determining the cause of stress 
incontinence and may provide the specialist with 
information that determines the best manage-
ment option for the patient. One such test is the 
urethral pressure profi le. In this test, a pressure 
transducer located on a special catheter is pulled 
through the urethra, at a constant rate, in order 
to measure pressures along the length of the 
urethra. The pressure in the bladder is automati-
cally subtracted from the urethral pressure, pro-
viding the clinician with the urethral closure 
pressure, which is simply a pressure difference 
between the bladder and the urethra. If the differ-
ence between these pressures is minimal (<20 cm 
H2O), then the patient may leak urine with 
minimal exertion, such as standing up from the 
sitting position or bearing down slightly. These 
women are said to have intrinsic sphincter defi -
ciency, a severe form of stress incontinence. Ure-
thral closure pressures >20 cm H2O are found in 
most women with stress incontinence. In this situ-
ation, while the urethral sphincter may be consid-
ered normal, the pathologic condition leading to 
the incontinence may be a lack of fascial support 
to the bladder neck and urethra.

The Valsalva leak point pressure test is another 
method used to evaluate the competence of the 
urethral sphincter. The bladder is fi lled with a 
standard volume of fl uid, and the patient is asked 
to slowly bear down in an incremental manner 
until leakage is noted from the external urethral 

TABLE 5.4. Indications for referral of patients with urinary incon-
tinence or prolapse to specialist

Indications for referral of patients with urinary incontinence or prolapse 
to specialist

Uncertain diagnosis and inability to develop a reasonable management
 plan
Initial treatment plan unsuccessful
Previous incontinence surgery or history of radical pelvic surgery or pelvic
 irradiation
Known or suspected neurologic injury
Pre-surgical evaluation for prolapse or stress incontinence
Recurrent microscopic hematuria
Suspected suburethral diverticulum or urinary tract fistula
Continuous or unpredictable incontinence
Symptomatic prolapse or prolapse beyond hymen
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meatus. The lowest pressure at which leakage 
occurs is recorded as the leak point pressure. An 
LPP greater than 90 cm H2O is considered to rep-
resent a normal urethral sphincter, whereas lower 
LPP values may be indicative of intrinsic urethral 
sphincter defi ciency (ISD). This is an important 
distinction, as patients with ISD often do not 
respond well to conservative treatments such as 
pelvic muscle exercises.

Video Fluorourodynamics

Some specialists will use a combination of multi-
channel urodynamic testing with fl uoroscopic 
visualization of the bladder and urethra, utilizing 
a contrast material instilled in the bladder, in 
order to diagnose certain patients with urinary 
incontinence or voiding dysfunction. These tests 
do provide some additional information for the 
specialist, although they also expose the patient to 
radiation and are more expensive than traditional 
multichannel urodynamic testing. In general, 
this test should be used judiciously when the spe-
cialist feels that the diagnosis cannot be made by 
traditional testing alone.

Cystoscopy

Cystoscopic evaluation of the lower urinary tract 
may be ordered by a specialist under certain cir-
cumstances (Table 5.5). Persistent microscopic 
hematuria and recurrent urinary tract infections 
are common indications for referral for cystos-
copy. Patients with refractory overactive bladder 
(OAB) in association with hematuria should 
undergo cystoscopy to rule out a bladder tumor 
or stone. Some specialists will perform cystoscopy 
on patients with stress incontinence in order to 
visually evaluate the urethra for signs of scarring; 

this fi nding may alter their choice of surgical 
procedure.

Diagnosing Fecal Incontinence and 
Defecatory Dysfunction

Fecal Incontinence (FI) is a common but under-
reported problem in women. Often the effects of 
FI are more devastating than other forms of pelvic 
dysfunction. Embarrassment prevents two out of 
three women from discussing symptoms of FI 
with their physician (Johanson & Lafferty 1996)11 
unless directly asked. Feelings of shame often lead 
to depression, social isolation, and deterioration 
in quality of life. For older women, FI may be the 
fi nal factor pushing caretakers to decide on 
nursing home placement. Therefore, the fi rst 
diagnostic step is to ask about symptoms of FI and 
their effect on a patient’s life.

Fecal incontinence can affect all age groups, 
but the prevalence increases with age. Women at 
risk include multiparous women, new mothers, 
perimenopausal women and, particularly, older 
women The true prevalence in a general popula-
tion is not known because of varying defi nitions 
of FI as well as patient reluctance to report symp-
toms, but it has been reported to be anywhere 
from 0.1% to 18%. Twenty-one percent of women 
who have pelvic organ prolapse and/or urinary 
incontinence also have fecal incontinence,8 and 
17% of patients presenting to a urogynecology 
clinic have FI symptoms.

As with urinary continence, multiple compo-
nents contribute to maintain fecal continence. 
Anal continence depends on stool consistency 
and volume, rectal capacity, colonic transit time, 
anorectal sensation and refl exes, resting anal tone, 
and ability to resist the fecal bolus coming through 
the anal sphincter, as well as normal mental func-
tion. Therefore, the cause of FI can also be multi-
factorial, including direct trauma or nerve damage 
to the continence mechanism from childbirth, 
prior surgery, radiation, or idiopathic denerva-
tion. Central and peripheral nervous system dis-
eases, medical problems, anatomic abnormalities, 
and stool consistency play a causative role. Some 
causative factors are listed in Table 5.6.

TABLE 5.5. Indications for Cystoscopy

Indications for Cystoscopy

Microscopic hematuria
Recurrent urinary tract infections
Recurrent urinary incontinence after surgery
Suspected urinary tract fistula
Persistent irritative voiding symptoms
Suspected suburethral diverticulum
Suspected interstitial cystitis
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may not develop for several years, when weaken-
ing pelvic fl oor muscles can no longer compen-
sate for a weak or disrupted anal sphincter. A 
weakened pelvic fl oor also causes FI after chronic 
constipation or increased intraabdominal pres-
sure. The theory is that habitual straining, espe-
cially at defecation, results in traction neuropathy 
(stretching) of the terminal portion of the puden-
dal nerve. This, in turn, contributes to weakness 
of the pelvic fl oor, leading to more straining, 
more denervation and, eventually, to fecal incon-
tinence. So, it is important to ask about previous 
deliveries—especially vaginal deliveries with tears 
into the rectum or external anal sphincter. Simi-
larly, a history of chronic constipation or other 
conditions that lead to chronically increased 
intraabdominal pressure should be identifi ed. 
If these problems are ongoing, they should be 
treated.

Symptoms of Fecal Incontinence

The best approach to inquiring about FI symp-
toms is to ask directly as part of routine screen-
ing. There are also questionnaires available that 
the patient can fi ll out in the waiting room or at 
home prior to the visit. A simple screening ques-
tion is: Do you ever lose gas or stool without 
wanting to? If there is a positive response, then 
further history is elicited starting with how often 
accidents occur, how severely, and the duration 
and progression of symptoms, as well as impact 
on lifestyle. Important information includes 
quality of lost stool, ability to control fl atus and 
solid formed stool, and the ability to voluntarily 
contract the anal sphincter and pelvic muscles to 
prevent or mitigate loss. Solid stool is the easiest 
to control, followed by liquid stool, then fl atus. 
Loss of solid stool indicates a more severe 
problem. Awareness of fecal loss without the 
ability to stop it indicates anal sphincter or 
pelvic muscle damage (motor defi ciency) with 
resulting inability to adequately contract those 
muscles.

It is important to inquire about fecal urgency 
(sudden urge to evacuate with inability to reach a 
bathroom in suffi cient time), which could indicate 
impaired rectal compliance or decreased ability to 
store stool. Fecal urgency can exist in the setting 

TABLE 5.6. Etiology of Fecal Incontinence and Defecatory 
Dysfunction

Causes of Fecal Incontinence Defecatory Dysfunction

Anatomic Anatomic
Prior surgery Colonic or Anal outlet obstruction:
Anal procedures: Posterior vaginal prolapse (rectocele)
Sphincterotomy Rectal prolapse
Hemorrhoidectomy Strictures
Stretch procedure Nneoplasm
Fistula repair Fissures (pain)
Trauma Paradoxical puborectalis contraction
Obstetric:
Occult or apparent sphincter Neurologic
 disruption CNS disease

Neurologic 
Parkinson’s disease

CNS disease 
Multiple Sclerosis

Dementia 

Stroke

Stroke PNS disease
Multiple sclerosis Aganglionosis (Hirschsprung’s
Trauma disease, Chagas disease

PNS disease 
Diabetes mellitus

Diabetes 
Decreased motility

 Bowel Habits
Denervation (puborectalis Poor diet
 and external anal sphincter) Sedentary lifestyle
Vaginal delivery (may not be Change in habits
 symptomatic for years)
Radiation Medications
Chronic constipation Narcotics
Idiopathic Anticholinergics

Abnormalities of Rectal Storage 
Antidepressants

(Causes fecal urgency) 
Beta blockers

Inflammatory bowel disease 
Calcium channel blockers

Prior bowel resection
Neoplasms 

Endocrine

Radiation 
Hypothyroidism

Rectal prolapse 
Hypercalcemia

Internal hemorrhoids  
Hypokalemia

Fecal impaction 
Uremia

Diarrhea Idiopathic

Decreased sensation/ sampling 
History of Abuse

 reflex 
Psychiatric

Inflammatory bowel disease
Rectal prolapse
Neurologic disorders

The leading cause of fecal incontinence in 
women remains childbirth injury through puden-
dal nerve stretch and compression (denervation 
injury) as well as direct external anal sphincter 
disruption. Symptoms may occur immediately or 
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of infl ammatory bowel disease, radiation procti-
tis, coloanal anastomoses, or any infl ammatory 
condition of the rectal mucosa.

Absence of any sensation prior to stool loss 
indicates sensory defi ciency (sensory incontin-
ence). This occurs in the presence of neurologic 
disease or rectal prolapse. Fecal soiling in 
the absence of urgency, or other fecal loss, 
can indicate deformation of the anal canal or 
presence of fecal mass with seepage (fecal 
impaction).

In addition to the consistency of lost stool, 
regular bowel motions should be assessed. Con-
sistency is affected by diet, food intolerance, med-
ications, diverticular disease, infl ammatory bowel 
diseases, and ingested fl uid volume. Liquid stool 
enters the rectum too quickly for normal activity 
of external anal sphincter and pelvic fl oor muscles. 
Therefore, it is important to ask about dietary 
habits—especially fi ber intake. Sometimes simple 
dietary adjustments and bulkier stool can com-
pensate for motor defi ciency.

Asking about a patient’s normal bowel habits is 
also important. Does incontinence occur because 
of frequent loose stools or only if there is consti-
pation or missed morning evacuation? Establish-
ing a regular bowel pattern with a fi xed morning 
evacuation may also improve symptoms by 
keeping the rectum empty for the rest of the 
day.

Medical and Surgical History

In addition to assessing obstetric history, instru-
ment vaginal delivery (forceps or vacuum), and 
rectal injury, as indicated above, a history of anal 
or bowel surgery, or pelvic irradiation, should 
be assessed along with potentially contributing 
medical problems, back injuries, or physical 
restrictions.

Physical Examination

A simple physical exam begins by assessment of a 
woman’s functional state. Focusing on the pelvic 
area, a visual inspection is performed. Fecal soiling 
and skin irritation can sometimes be observed, 

especially in older women. The perineum and anal 
area are inspected for scarring or a widened 
vaginal or rectal orifi ce (sign of muscle weakness 
and loss). A dovetail sign may be present, in which 
the longitudinal folds heading circumferentially 
away from the sphincter are missing anteriorly, 
usually from 10 to 2 o’clock, denoting a disrupted 
external anal sphincter. Having the patient squeeze 
as if trying to hold in a bowel movement can visu-
ally demonstrate the strength and full circular 
integrity of the sphincter contraction. Having the 
patient bear down can demonstrate any rectal 
prolapse, hemorrhoids, or perineal descent (bal-
looning down of the perineum). Women with 
anatomic abnormalities of the perineum, external 
anal sphincter, or pelvic fl oor should be referred 
for further evaluation.

Next, the cutaneo anal refl ex is checked by 
lightly stroking the perineal skin with a fi nger 
or Q-tip and looking for a refl ex contraction of 
the external anal sphincter. Sensation response 
to sharp and soft ends of a Q-tip also gives a 
crude idea of perineal innervation. Then, digital 
vaginal examination assesses pelvic fl oor muscle 
(Levator ani) strength on a scale of 0 to 5 (0 
indicating no palpable contraction, 5, a very 
strong contraction able to resist force by the 
examiner’s fi ngers). Occasionally patients recruit 
accessory gluteal, abdominal, and leg muscles in 
an effort to contract weakened pelvic fl oor 
muscles. These should not be confused with 
pelvic fl oor muscle contractions. In women with 
such inability to contract pelvic fl oor muscles, a 
home pelvic fl oor exercise program (Kegels) is 
ineffective. Digital examination of the rectum 
assesses anal sphincter strength, resistance to 
pressure, and integrity. The resting tone refl ects 
the internal anal sphincter (IAS), while squeeze 
tone assesses external anal sphincter (EAS). 
Muscle bulk can also be appreciated, as can any 
defects or muscle attenuation, especially in the 
10 to 2 o’clock position. A digital rectal exam 
also evaluates for scars, rectocele, fi stula, blood 
or masses.

Based on fi ndings on history and physical, 
many women can begin conservative dietary, 
behavioral, and pelvic fl oor strengthening pro-
grams. Further testing can be reserved for those 
who do not respond to treatment, or if an ana-
tomic problem is suspected (Figure 5.10).
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Diagnostic Testing

Endoscopy

Proctosigmoidoscopy excludes hemorrhoids, fi s-
sures, fi stula, and abscess as well as malignancy, 
infl ammatory bowel disease, proctitis, or villous 
adenoma. Colonoscopy is more thorough and 
evaluates for a partially obstructive colorectal 
cancer that could also result in a change in bowel 
habits and incontinence.

Endoanal Ultrasound

If a sphincter disruption is suspected, an ultra-
sound can clearly demonstrate a defect. The 
test is performed with a 10 MHz transducer that 
allows 360-degree visualization. The probe is 
inserted and gradually withdrawn. Both the IAS 
and EAS, as well as the puborectalis (levator sling), 
can be visualized, helping with diagnosis as well 
as planning of any surgical intervention. Cur-
rently, anal ultrasound is limited by scar and 
fi brous tissue. The IAS is more easily visualized 
than the EAS.

Magnetic Resonance Imaging (MRI)

It remains to be seen whether MRI will prove 
more precise than ultrasound for imaging the 
pelvic fl oor muscles, especially the puborectalis, 
EAS, and IAS.

Defecography

Defecography is indicated if a rectal prolapse or 
intussusception (occult prolapse) is suspected, 
but is not necessary for most women with FI. This 
is a dynamic fl uoroscopic imaging of a contrast-
fi lled rectum while the patient is sitting on a 
radiolucent commode. Pictures are taken at rest, 
while squeezing, and with defecation. Normally, 
there is rapid and complete evacuation of the 
barium. Several measurements of the anatomy are 
then taken. Defecography also reveals rectoceles, 
rectal deformities and sigmoidoceles.

Anal Manometry

The purpose of manometry is to assess IAS tone 
(resting pressure), assess the functional length 
(high pressure zone) of the anal canal, and assess 
voluntary contraction of the EAS (squeeze pres-
sure). This is a 10-minute outpatient procedure 
that does not require a bowel preparation. A soft 
plastic catheter with multiple perfusion ports is 
paced into the anorectum and is gradually with-
drawn, measuring pressure along the way. In 
incontinent women the resting and squeeze pres-
sures are lower than normal range, and the high-
pressure zone is shorter. Manometry can also 
assess the rectoanal inhibitory refl ex, anorectal 
sensory threshold, rectal capacity, and rectal 
compliance. Compliance is assessed by inserting 
a balloon, determining the minimal volume 
the rectum can sense, and then sequentially 
infl ating the balloon to a volume that cannot be 
tolerated.

FI symptoms can be present in the setting 
of normal manometry fi ndings, and abnormal 
fi ndings can occur in incontinent women. 
Again, history and physical exam alone are often 
more helpful than testing for the majority of 
women.

FIGURE 5.10. Assessment of fecal incontinence, defecatory 
dysfunction.
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Neurophysiologic Testing

The purpose of neurophysiologic testing is to 
assess the neuromuscular integrity of the anal 
sphincter by measuring the electric activity gen-
erated by muscle fi bers. This is accomplished 
by either EMG (electromyography) or pudendal 
nerve terminal motor latency. EMG uses concen-
tric needle or single fi ber electrodes and is able to 
record electrical activity and to indicate patterns 
of denervation and reinnervation after injury, as 
seen in birth injuries. Often the location and 
severity of injury in the EAS can be mapped out 
by sequentially moving the needle. This method 
causes great discomfort for patients. External 
patch EMG is available but is less sensitive.

Pudendal nerve terminal motor latency is 
obtained by measuring the latency period from 
the time the pudendal nerve is stimulated to the 
time of response of the anal muscle. Both EMG 
and PNML have been used to predict functional 
surgical outcomes for repair of a disrupted sphinc-
ter. There is less chance of postoperative con-
tinence in women with evidence of impaired 
nerve function, and patients can be accordingly 
counselled.

Other Diagnostic Tests

Anal mucosal electrosensitivity involves stimulat-
ing the anal mucosa with gradually increasing 
current until the threshold of sensation is reached. 
This is impaired in instances of neurogenic fecal 
incontinence.

Thermal sensitivity uses a water-perfused ther-
mode to detect the ability to distinguish between 
gas, liquid, and solid stool. Spinal latency testing 
is used to diagnose cauda equine injury as the 
cause of FI.

Defecatory Dysfunction

As with fecal incontinence, constipation affects 
more women than men and is often encountered 
in practice. Again, evaluating constipation starts 
with a good history and physical. Most impor-
tantly, the patient must defi ne what she means by 
constipation. Is it infrequent bowel movement? 

Hard, diffi cult to pass stools? Pain with bowel 
movements? It is important to ask how many 
bowel movements a patient has per week, what is 
their consistency, the degree of diffi culty in 
passing stools, and/or a need to splint (press on 
vagina or perineum to be able to evacuate). The 
patient should be asked, as well, about the pres-
ence of pain and the ability to relax the pelvic 
fl oor. Depending on stool consistency, the patient’s 
dietary habits and fi ber and fl uid intake should be 
ascertained. Level of physical activity can also 
play a role.

Medical problems and medications can also 
affect bowel function, so medical history should 
be reviewed. Neurologic, endocrine, and psychi-
atric problems can be prominently involved. 
Stressful life changes, new diet or environment, 
smoking, or caffeine cessation can also play a role. 
A history of physical or sexual abuse can lead to 
constipation with dyspareunia or pelvic muscle 
spasms (Table 5.7).

Physical Examination

Evaluation starts with an abdominal exam to 
assess for masses or palpable stool. Pelvic exami-
nation starts with inspection at rest for hemor-
rhoids, fi ssures, or signifi cant vaginal prolapse. 
Asking a patient to strain can demonstrate rectal 
prolapse, perineal descent, or posterior vaginal 
wall prolapse that was not evident at rest. 

TABLE 5.7. Pertinent questions for patients who present with 
symptoms of fecal incontinence and defecatory dysfunction

Fecal Incontinence Defecatory dysfunction

Medical history Medical history
Surgical history Surgical history
Bowel diseases Bowel diseases
True incontinence vs. fecal urgency Bowel movements per week
Frequency of accidents Excessive straining, digital
 Support of vagina or perineum
Time of day, related activities Stool consistency
Duration of problem Duration of problem
Severity: gas, liquid, solid Bowel regimen, laxative use
Pad use Related pelvic symptoms (pain,
  muscle spasms)
Sensory awareness Rectal fullness
Bowel habits Presence of prolapse
Constipation history Recent change in routine
Diarrhea History of abuse
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Bimanual exam and digital rectal exam will further 
evaluate for pelvic muscle tone, ability to relax 
puborectalis, as well as the presence of rectal 
masses and strictures. A rectovaginal fascial defect 
(pocketing in anterior rectal wall) can also be 
assessed.

Diagnostics

Proctosigmoidoscopy evaluates for masses, 
polyps, ulcer secondary to internal rectal pro-
lapse, and melanosis coli (brown-black discolor-
ation from laxative use). Most patients do not 
need further workup beyond this point and can 
begin with dietary, behavioral and medical therapy 
as outlined in the next chapter. However, if simple 
interventions do not result in relief, or if the con-
stipation is particularly severe, then further testing 
might be needed to evaluate for colonic inertia, 
anatomic abnormality, or pelvic fl oor spasticity 
(hypertonic pelvic fl oor).

Defecography

Performed in a similar to that described for 
fecal incontinence, defecography can delineate 
anatomic abnormalities leading to constipation. 
In the case of defecatory dysfunction—especially 
with straining and evacuation—rectoceles, inter-
nal rectal prolapse, or other abnormalities of the 
rectal wall can be seen. The normal mechanism of 
evacuation can also be assessed. The angle between 
the anal canal and the rectum can be measured at 
rest, squeeze, and strain. This angle is maintained 
by the puborectalis muscle (the sling muscle that 
aids in anal continence). During normal evacua-
tion, this angle increases as the anal canal straight-
ens. However, if the puborectalis does not relax 
normally, this straightening does not occur and 
may interfere with passage of the contrast. This is 
called paradoxical puborectalis contraction and 
can lead to constipation, obstructing the anal 
outlet.

Functional Motility Studies

Colonic transit study (Sitz mark study) is 
performed when slow transit (colonic inertia) is 

suspected. Patients stop all laxatives 24 hours prior 
to the study and eat a high-fi ber diet (30 grams 
daily). The patient then consumes a number of 
radiopaque markers. Serial X-rays are then taken 
to monitor their progress. Normally, 80% of the 
markers should be passed by day 5, and all markers 
should have been evacuated by day 7. Depending 
on where the markers accumulate, dysfunction 
can be localized to one area of the large bowel, or 
diffuse dysfunction can be assessed.

Manometry can assess rectal compliance by 
measuring the sensitivity and total volume 
tolerated in a fl uid-fi lled balloon. If the compli-
ance is increased, this can indicate an enlarged or 
insensitive rectum. Also, the absence of refl ex 
internal sphincter inhibition with rectal disten-
tion (the rectal anal inhibitory refl ex) can signal 
Hirschsprung’s disease.

EMG studies of the anal sphincter and puborec-
talis can also demonstrate paradoxical muscle 
contraction if measured electrical activity does 
not decrease with straining. This may also be pal-
pable on physical exam, as the patient will be 
unable to voluntarily relax these muscles. Colonic 
inertia and paradoxical contractions can coexist, 
so it is important to look for both.

Conclusions

The initial offi ce evaluation and management of 
urinary and fecal incontinence may be under-
taken by primary care physicians. A detailed 
history and directed physical examination will, in 
most cases, lead the physician to a preliminary 
diagnosis that will allow a conservative and effec-
tive plan to be formulated. Patients who have a 
more complicated history or who do not respond 
to initial measures may be referred for more 
complex testing, as outlined above. Even if the 
primary care physician elects to refer the patient 
to a specialist, having an understanding of these 
tests will enable the clinician to actively partici-
pate in the care of the patient.

Key Points

• A simple symptom questionnaire (Table 5.1), 
combined in some cases with a voiding diary 
(Figure 5.1), provides invaluable information 
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during the initial evaluation of urogynecologic 
symptoms.

• Examination of pelvic prolapse—including an 
assessment of each compartment (anterior, 
posterior, apex)—can be performed in a few 
minutes, using an ordinary speculum and no 
high-tech equipment.

• Before initiating medication for women with 
“overactive bladder” symptoms, the following 
three conditions should be ruled out: (1) hema-
turia (simple urinalysis), (2) infection (urine 
culture), and (3) retention (postvoid residual).

• Cystometry refers to the evaluation of bladder 
pressure during fi lling and is one of the most 
valuable and simple urogynecologic tests. 
“Eyeball cystometry” allows the primary care 
provider to perform this test with minimal 
expense, without high-tech equipment.

• Many women with anal incontinence can 
improve with simple changes to bowel consis-
tency and habit retraining. Anal incontinence 
can be evaluated with endoanal ultrasound and 
several functional tests, if initial therapy fails.
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exercises in 500 women with urinary inconti-
nence. He instructed his patients to contract their 
pelvic muscles against a “perineometer,” a cone-
shaped balloon inserted into the vagina. They 
were instructed to alternately contract and relax 
the pelvic fl oor muscles—specifi cally the pubo-
coccygeus muscles—for 20 minutes, three times a 
day, for a total of 300 contractions (see Figure 6.1). 
Kegel reported an 84% success rate for stress 
urinary incontinence.1

The purpose of pelvic muscle exercises is to 
restore tone and function of atrophied pelvic 
muscles, with the rationale that this helps control 
involuntary loss of urine during physical activi-
ties such as coughing, sneezing, exercising, or 
laughing. The pubococcygeal muscle acts as a 
sling extending from the pubic bone in front to 
the coccyx, or tailbone, encircling the urethra, 
vagina, and rectum. The location of the pubococ-
cygeal muscle may be identifi ed using the “stop 
test”, which refers to voluntarily stopping the 
urine stream while voiding. The patient should 
not, however, practice Kegel exercises repetitively 
during urination. The stop test should be used 
only as an infrequent means to check the strength 
and isolation of the correct muscles, as frequent 
voluntary interruption of the urinary stream 
could predispose to voiding dysfunction. Alterna-
tively, a woman may be instructed to squeeze the 
vagina around an inserted fi nger, providing a 
low-tech form of biofeedback. The premise is 
that, by repeatedly contracting the pubococ-
cygeus, these muscles will become stronger, and 
stronger muscles will provide more resistance 
to incontinence.

Introduction

Despite many recent pharmacological and surgi-
cal advances in urogynecology, a variety of non-
medical, non-operative strategies still represent 
the best fi rst-line approach for many patients. The 
most common goal of behavioral treatments is to 
improve bladder control through systematic 
changes in patient behavior and environmental 
conditions. The primary behavioral treatment for 
stress incontinence, for instance, is pelvic fl oor 
muscle training and exercise. For fecal inconti-
nence, the most effective behavioral treatment, 
in addition to pelvic fl oor muscle exercise, may 
include dietary alterations—such as increased 
dietary fi ber—and bowel habit retraining. A 
number of behavioral treatments are commonly 
implemented for overactive bladder, including 
bladder drill and bladder training, pelvic muscle 
exercises, urge-suppression techniques, self-
monitoring, and dietary and fl uid alterations.

These treatments offer an effective means of 
controlling symptoms without the adverse effects 
that may accompany drug or surgical therapies. 
Primary care providers can easily administer 
a number of these strategies. In this chapter, a 
handful of the most useful strategies will be 
reviewed, with the primary care provider in mind.

Pelvic Muscle (Kegel) Exercises

In 1951, Arnold Kegel, a gynecologist at the Uni-
versity of Southern California, published a land-
mark study of the effect of pelvic fl oor muscle 

Kegel Exercises, Dietary and Behavioral 
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Getting Started
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It is rarely suffi cient to merely ask patients to 
do “Kegels”, because patients frequently use 
abdominal, leg, or buttock muscles. Contraction 
of leg and buttock muscles can be seen on exami-
nation. Contraction of abdominal muscles is 
determined by placing a hand on the abdominal 
wall while the patient is performing these exer-
cises. If the abdominal wall muscles are felt to 
contract, ask the patient to relax and try again.

Kegel Tips

• Start with the “stop test”.
• Avoid leg, buttock contraction.
• Hand on abdomen or thigh.
• Rest between contractions.
• Goal of 10-second contraction.

Once the health care provider is confi dent that 
the patient has correctly identifi ed the pubococ-
cygeus muscle, he or she may provide appropriate 
instruction. In the offi ce, patients are told to 
empty their bladders before performing pelvic 
muscle exercises. They are asked to relax com-
pletely. These exercises can be done anywhere, 
anytime, and in any position, but the patient must 
be relaxed. Pelvic muscle exercises are performed 
by tightening the pubococcygeus muscle and 
maintaining the contraction for ten seconds, then 
relaxing for ten seconds. The patient should feel a 
sensation of lifting around her vagina or of pulling 

around her rectum. Some practitioners advise 
patients to do these exercises for ten-minute ses-
sions and to repeat the exercises three times per 
day. Others have promoted a much less intensive 
routine, with only 10 to 20 contractions per day. 
It remains to be determined which of these 
approaches is better, with respect to both effi cacy 
and long-term compliance.

Since not all women can hold a ten-second con-
traction at fi rst, it is important to assess how long 
a patient can hold a contraction, and this is the 
amount of time for which a contraction should be 
held during exercises. It is important that the 
patient always rest her pubococcygeus for at least 
as long as she contracts it to avoid fatigue. After 
two weeks of daily pelvic muscle exercises she 
may notice some improvement with urinary 
incontinence. Signifi cant improvement can be 
expected after twelve weeks of training.

Numerous controlled studies have supported 
Kegel’s fi ndings.2 In a recently reported 10-year 
follow-up study, researchers examined question-
naire responses in 52 women who had undergone 
pelvic muscle exercise training for stress urinary 
incontinence 10 years earlier. In the 53% of 
women who had initially responded to pelvic 
muscle exercises, 66% remained satisfi ed with 
their urinary continence status and only 8% had 
undergone surgery. Of the women who initially 
failed pelvic fl oor muscle exercises, 62% had 
undergone surgery. There was not a signifi cant 
difference in the levels of satisfaction between the 
two groups of women.3 The results of this study 
reveal the importance of identifying refractory 
cases that require referral to a urogynecologist 
or urologist.

In a randomized clinical trial, researchers com-
pared behavioral treatment with drug therapy in a 
sample of 197 women between 55 and 92 years of 
age who had urge or mixed incontinence. Subjects 
were randomly assigned to four sessions of 
biofeedback-assisted behavioral treatment, which 
included daily pelvic fl oor exercises, a drug treat-
ment (oxybutynin chloride), or a placebo drug. 
Behavioral treatment yielded a mean 81% reduc-
tion in incontinence episodes and was signifi cantly 
more effective than was drug treatment.4 Pelvic 
muscle exercises have not been well studied for 
pelvic organ prolapse, and most practitioners 
recommend them only for mild cases of prolapse.

FIGURE 6.1. Perineometer.
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Bladder Training

One of the most long-standing forms of behav-
ioral treatment for overactive bladder is timed 
voiding, or “bladder drill,” an intensive interven-
tion that was originally conducted on an inpatient 
basis as described by Frewen.5,6 Bladder drill pro-
cedures imposed a lengthened interval between 
voids to establish a normal frequency of urination 
and were purported to result in normalization of 
bladder function. Bladder training is a modifi ca-
tion of bladder drill that is conducted more grad-
ually on an outpatient basis. Over time, the term 
“bladder drill” has become synonymous with the 
term “bladder training.”

The rationale for this treatment approach is 
based on the premise that frequent urination is 
not only a precursor to, but also a precipitant of, 
detrusor overactivity. Increased voiding frequency 
leads to reduced bladder capacity and may even-
tually result in detrusor instability. By implement-
ing a bladder drill routine, this cycle is broken 
when patients resist the sensation of urgency to 
postpone urination and gradually increase the 
inter-voiding interval.7

We usually begin bladder training by asking 
patients to void at a comfortable starting interval 
(e.g. every one-to-two hours) while awake, based 
on a previously recorded bladder diary of when 
they were urinating and leaking. The initial 
voiding interval should be selected to ensure 
initial success. Patients seeking a fairly structured 
approach are given a stack of “bladder drill cards” 
with two clocks printed on each one (Figure 6.2).

The patient is asked to void as soon as she arises 
and to mark the time on the face of the appropri-
ate clock, usually the one marked “AM”. She is 
then to void only at the specifi ed time interval and 
to mark the time on the face of the clock. The 
patient must attempt to empty her bladder com-
pletely, even if she does not feel the urge to go. 
She is only to mark the time on the face of the 
clock when she actually attempts to empty her 
bladder.

The patient is asked to ignore all other impulses 
to void if they occur between the specifi ed times. 
She is instructed to consciously initiate some 
other behavior to distract her thoughts from her 
bladder—for instance, repetitively subtracting 
three from one hundred to divert her focus (e.g. 
“100, 97, 94, 91  .  .  .”). She is also instructed to con-
tract her levator ani and pubococcygeus muscle to 
activate the vesicoinhibitory refl ex—a refl ex arc 
that results in relaxation of the bladder. As a third 
suppression technique, the patient is instructed to 
change her position. If she is standing, she should 
sit down; if she is sitting, then she should lie down, 
if able to do so. The rule is that she is not allowed 
to void at any other time than the specifi ed 
interval.

The last recorded void is at bedtime, and the 
regimen does not continue through the night. If 
the patient gets up during the night, she is to mark 
the number of times she does so on the back 
of the card, simply as a means to monitor her 
progress. If nocturia is a problem, the patient is 
asked to restrict fl uids after supper. Any episodes 
of incontinence are marked on the bladder drill 
card.

The patient should maintain this routine until 
her fi rst return visit, usually after two to four 
weeks. She is instructed to bring all of her bladder 
drill cards to that appointment so her physician 
or nurse can review them. Depending on patient 
progress, a new time interval may be assigned 
until the next follow-up in two to four weeks. This 
process continues until the desired interval of 
every three to four hours is achieved.

Bladder training is widely used for the treat-
ment of urinary complaints in both primary and 
specialty care, including urge incontinence, 
urgency, frequency, and nocturia. Bladder train-
ing may be started for the mast majority of women 
on the basis of these symptoms, in a primary care 

Name Date

AM

12

6

9 3 PM

12

6

9 3

FIGURE 6.2. Bladder card.
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setting. Exceptions would include patients with 
urinary retention, hematuria, persistent infection, 
or signifi cant pelvic prolapse, in which case a 
more formal urogynecologic evaluation is war-
ranted. Bladder training aims to increase the time 
interval between voids, either by a mandatory or 
self-adjustable schedule, so that incontinence is 
avoided and continence ultimately regained.

One randomized clinical trial of bladder train-
ing was conducted by Fantl et al.,8 who demon-
strated that older women reduced their episodes 
of incontinence by a mean of 57% using bladder 
training, whereas little improvement occurred 
with a no-treatment control group.

A potential way to improve the effi cacy of 
conservative therapies for overactive bladder is 
to combine behavioral and drug treatments. 
Some clinicians combine pharmacotherapy and 
bladder training with the idea that relaxing the 
bladder with a pharmacologic agent provides a 
measure of control that will allow the patient 
to be better able to learn volitional control of 
detrusor contraction.

Bladder Diet

Increasing urinary pH by avoiding some foods, 
drinking plain water, or with bicarbonate of soda, 
will help reduce urinary symptoms to some degree. 
It is quite logical that foods that decrease the pH 
and make the urine more acidic are likely to 
increase urinary urgency and frequency by irritat-
ing infl amed areas of the bladder and urethra or 
by sensitizing C-fi bers. Foods that are high in 
arylalkylamines (tyrosine, tyramine, tryptophan, 
aspartate, and phenylalanine) may also irritate 
the bladder. Partial listings of foods that decrease 
pH and are high in arylalkylamines are shown in 
Table 6.1 and Table 6.2, respectively.

For patients interested in dietary alterations, 
we recommend that they try to avoid the acidic 
foods in Table 1 whenever possible. In addition, 
foods that are high in arylalkylamines (Table 2) 
should potentially be avoided. If any symptoms 
are to be improved by avoiding these foods and 
substances, patients will begin to feel this improve-
ment within a few weeks. Once patients are feeling 
better, they may begin to challenge their systems 
by adding foods back, individually, to see if any 
specifi cally irritate them. Alternatively, some 
patients simply observe which of the foods or bev-
erages in Tables 1 and 2 irritate their bladders. 
The most common bladder irritants are alcohol, 
caffeinated beverages, and carbonated beverages.

It is important to be able to offer alternative 
foods to patients avoiding acidic foods. Apricots, 
papayas, pears, and watermelons are low-acid 
fruits that may be substituted for the fruits listed 
in Tables 1 and 2. Coffee drinkers may substitute 
Kava or other low-acid instant drinks such as 
Postum. Tea drinkers can substitute non-citrus 
herbal or sun-brewed teas that are better tolerated 
by patients with overactive bladder symptoms.

Drinking plenty of water may help to increase 
urinary pH and dilute out any of the effects of 
specifi c irritants. This can also be used as rescue 
therapy when dietary indiscretions lead directly 
to increased symptoms.

The “Bicarbonate Flush”

In situations where bladder symptoms are dra-
matically increased, it is possible to deliberately 
increase urinary pH by using a bicarbonate 
“slush”. A dilute solution of bicarbonate of soda 
may be made by mixing 1 tsp. of baking soda 
with 8 oz. of water and drinking this, followed 

TABLE 6.1. Foods That Decrease pH

Alcoholic Beverages Coffee Peaches
Apple Juice Cranberries Pepper
Apples Grapes Pineapple
Ascorbic Acid Guava Plums
Cantaloupes Lemons Strawberries
Carbonated Beverages Lemon Juice Tea
Chili Lime Tomatoes
Citrus Fruits Nectarines Vinegar
 Oranges

TABLE 6.2. Foods That Are High in Arylalkamines

Avocados Cranberries Prunes
Bananas Fava Beans Raisins
Beer Lima Beans Rye Bread
Brewer’s Yeast MarmiteTM Saccharin
Canned Figs Mayonnaise Sour Cream
Champagne NutraSweet® Soy Sauce
Cheese Nuts Vitamins B & C
Chicken Livers Onions Wines
Chocolate Pickled Herring Yogurt
Corned Beef Pineapple
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immediately by 8 oz. of plain water 3 times an 
hour for the next 2 to 4 hours. This can be repeated 
2 or 3 times a day. Caution is advised in patients 
who are prone to salt retention or who have high 
blood pressure.

Some patients fi nd these dietary manipulations 
useful. They are quite diffi cult to follow and may 
be diffi cult to maintain over a long period of time 
but, for some women, they provide a degree of 
benefi t. This is not meant as a sole treatment 
for urinary problems and, in most cases, should 
be used in conjunction with other therapies.

Caffeine reduction is an accepted treatment 
strategy for patients with urinary symptoms. A 
recent prospective randomized trial supported 
caffeine reduction in order to improve urinary 
urgency and frequency. The study was conducted 
among 95 consecutive adult patients with urinary 
symptoms presenting to two nurse continence 
advisers. Caffeine intake, frequency, urgency, and 
leakage episodes were tested one month after 
enrollment. There were signifi cant reductions in 
caffeine intake, frequency, and urgency in the 
experimental group.9

Dietary Fiber in Treatment of Fecal 
Incontinence

Fecal incontinence is a very distressing and 
common disorder in the general population. It 
results in work absenteeism, inability to work, 
self-imposed social isolation, and depression. It 
affects not only sufferers, but caregivers as well. It 
is also a frequent cause of admission to nursing 
homes. Four percent of women over the age of 65 
years who live in their own homes report fecal 
incontinence,12 and as many as 30% of nursing 
home residents report fecal incontinence.13

Managing fecal incontinence is essential to 
maintaining the dignity and independence of an 
individual. If there is a clear cause with an effec-
tive cure, such as a rectovaginal fi stula or gross 
disruption of the external anal sphincter, then 
cure should be the aim. In most cases, however, 
there is not a clear cause or an effective treatment. 
Symptom management is indicated in these 
people. Symptom management of fecal inconti-
nence often includes dietary fi ber supplementa-
tion. Fiber therapy may precede or accompany 
pelvic muscle exercises using biofeedback.

Fecal incontinence is exacerbated by liquid 
stools or diarrhea. Loose and liquid stools are 
recognized as the primary risk factor for fecal 
incontinence in acutely ill hospitalized patients.14 
Non-hospitalized patients with chronic diarrhea 
also experience fecal incontinence when stools are 
liquid, regardless of stool volume.15 Therapies that 
make stool consistency less loose or liquid, or that 
sequester stool water, are useful in managing 
fecal incontinence. Dietary fi ber supplementation 
manages fecal incontinence by making stools less 
loose and liquid.

In addition to advising a patient to take fi ber to 
regulate her fecal incontinence, it is helpful to 
begin a routine bowel schedule. The optimal time 
for a bowel movement is in the morning or after 
a meal. If the patient starts her daily activities with 
an empty colon, she will be less likely to have fecal 
incontinence during her daily activities. For this 
reason, the patient should set aside suffi cient time 
to allow for an undisturbed visit to the bathroom 
each morning. Also, the urge to have a bowel 
movement should not be ignored throughout the 
day. We help patients achieve a consistent habit 
of predictable bowel emptying by recommending 
Citrucel®, FiberCon®, or 25 to 30 mg of psyllium 
dietary fi ber supplements at bedtime. Supplemen-
tation at this time of day seems to aid morning 
bowel movements, and the dietary fi ber maintains 
a balanced stool that is easy to pass and more 
solid.

There are three hypothesized mechanisms 
that may explain how dietary fi ber moderates 
stool consistency and, thereby, restores fecal con-
tinence. First, dietary fi ber not fermented by fecal 
bacteria may trap water in the residual fi ber-stool 
matrix as shown in several in vitro experiments.16,17 
Subsequent research has shown that although 
this mechanism may hold true for certain types of 
fi ber like psyllium,18,19 it may not be true of others 
like xanthan gum.20 In a prospective randomized 
trial looking at two different fi ber supplements, 
improvements in fecal incontinence or stool con-
sistency did not appear to occur with unfermented 
dietary fi ber.21

Second, bacterial proliferation after fi ber 
fermentation may result in sequestration of 
stool water in bacterial cells. This mechanism is 
supported by research that showed increased bac-
terial mass after ingestion of oat bran and/or gum 
arabic supplements.22,23
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Finally, dietary fi ber may actually decrease 
(instead of increase) free stool water and improve 
continence by fi ber fermentation products. These 
products are short-chain fatty acids that are the 
preferred energy substrate for colonic cell metab-
olism and stimulate colonic absorption of water 
and electrolytes in vitro.24–26 The effects of these 
short-chain fatty acids on stool consistency again 
are dependent on the type of fi ber ingested and its 
fermentation by fecal bacteria.16,27

One of the only studies on the use of dietary 
fi ber as a treatment of fecal incontinence is a pro-
spective randomized trial. In this study, 39 sub-
jects with fecal incontinence of loose or liquid 
stools recorded diet intake and stool consistency, 
both before and after a 31-day fi ber supplementa-
tion period. Supplementation with either psyllium 
or gum arabic was associated with improved stool 
consistency and fewer incontinent stools when 
compared to placebo.21

Conclusion

A signifi cant limitation of outpatient behavioral 
treatments is their reliance on the active partici-
pation and cooperation of an involved and moti-
vated patient. Improvements are based on the 
ability to learn and retain skills and on conscious 
changes in daily behavior. This limits the useful-
ness of behavioral treatment in patients who have 
cognitive impairment or those who are not inter-
ested in complying with a consistent daily regimen. 
Their utility has also been limited, in part, by the 
lack of availability of practitioners trained in these 
methods.

An obvious advantage of behavioral treat-
ments, in addition to the absence of adverse 
effects, is that the procedures can be implemented 
effectively by primary care—and even non-
physician—providers in outpatient offi ce settings. 
In many cases these simple, cost-effective strate-
gies can vastly improve a woman’s quality of life.

Key Points

• Pelvic fl oor (“Kegel”) exercises should be dis-
cussed for almost all cases of incontinence. 
Stress incontinence episodes may decrease as 

muscle tone around the urethra is increased. 
For urge incontinent women, strong pelvic 
fl oor muscles will provide a means to “shut off” 
involuntary bladder contractions and, thereby, 
suppress the urge to urinate.

• Although Kegel exercises have been shown to 
improve mild and moderate cases of stress 
incontinence, “total dryness” will rarely be 
achieved for more severe symptoms. Regular, 
long-term patient compliance is the single most 
important factor in the success of this 
approach.

• “Bladder drills” refer to behavioral retraining of 
the bladder by slowly increasing the time inter-
val between voids. Numerous studies have dem-
onstrated the effi cacy of this simple, low-tech 
approach. Bladder drills should be discussed for 
all cases of overactive bladder.

• Dietary bladder irritants (see “bladder diet”) 
may exacerbate an overactive or, in some cases, 
painful bladder. Women with irritative lower 
urinary tract symptoms should receive a listing 
of foods and beverages to potentially avoid.

• Many cases of fecal incontinence will respond 
to simple dietary and behavioral changes. Initial 
steps include the use of daily bulking agents and 
timed defecation.
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cord and on to the sympathetic nucleus, where the 
hypogastric nerve is activated. The resulting 
impulse is carried down the hypogastric nerve to 
the bladder, where beta-adrenergic receptors 
cause bladder relaxation, and alpha-adrenergic 
receptors cause increased urethral smooth muscle 
tone. Urethral skeletal muscle tone is maintained 
through a different complimentary system that 
originates in the sacral spinal cord (in Onuf’s 
nucleus). Activity from Onuf’s nucleus is con-
veyed along the pudendal nerve, which releases 
acetylcholine to stimulate excitatory nicotinic 
receptors and contraction of the striated urethral 
sphincter.

When the bladder becomes distended to the 
point at which micturition should occur, activity 
from the pelvic nerve is carried up to the pontine 
micturition center, which causes activation of 
sacral parasympathetic neurons whose axons 
traverse the pelvic nerve and cause release of 
acetylcholine to stimulate excitatory muscarinic 
receptors and contraction of the detrusor. Of 
course, the cerebral cortex comes into play as well, 
because one should be able to suppress these 
stimuli if one’s social situation does not lend 
itself to micturition.

Drugs for Stress Incontinence

General Considerations

To date, there are no drugs with an FDA approved 
indication for the treatment of stress urinary 
incontinence. The medications listed below all 

Introduction

In the last several years, multiple new “bladder 
medications” have received approval by the Food 
and Drug Administration. Most of these drugs are 
designed to treat patients suffering from detrusor 
overactivity. This chapter will review both old 
and new pharmacologic treatments for detrusor 
overactivity and stress urinary incontinence. 
This chapter will not offer a comprehensive 
review, but instead will focus on the practical 
advantages and disadvantages of the most com-
monly used medications. Before using the drugs 
mentioned in this chapter, practitioners should 
familiarize themselves in detail with the relevant 
clinical pharmacology.

Background: Normal 
Bladder Physiology

No pharmacologic agents offer pure selectivity for 
the lower urinary tract. Therefore, all medications 
designed to alleviate lower urinary tract symp-
toms have side effects caused by their activity in 
other organ systems. Understanding the normal 
physiology of bladder activity makes it easy to 
understand the drugs we use to treat bladder 
dysfunction.

The bladder is a muscular reservoir that rests 
in the retropubic space in an extra-peritoneal 
position. As urine fi lls the bladder, stretch recep-
tors are activated. These receptors send impulses 
along pelvic nerve afferent fi bers to the spinal 

An Overview of Medication for Lower Urinary 
Tract Dysfunction
Patrick J. Culligan
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work by increasing either smooth or striated 
muscle tone within the urethra.

Imipramine Hydrochloride

Imipramine hydrochloride is a tricyclic antide-
pressant that produces systemic anticholinergic 
effects as well as direct inhibitory effects on 
bladder smooth muscle. This drug also has 
alpha-adrenergic effects in the urethra. Therefore, 
imipramine hydrochloride decreases bladder 
contractility and increases outlet resistance. 
Use of this drug for lower urinary tract symptoms 
is considered “off-label” by the U.S. FDA, so any 
practitioner contemplating use of this drug to 
alleviate bladder symptoms should be thoroughly 
familiar with potential side effects and relative 
precautions—some of which are discussed 
below.

The usual adult dosage is 25 mg to 75 mg once 
daily. Due to its propensity to cause drowsiness, 
this drug is taken at bedtime. Usually, patients 
should be started on 25 mg, and the dosage should 
be increased by 25 mg increments on a weekly 
basis (i.e., 25 mg the fi rst week, 50 mg the second 
week, and 75 mg thereafter). The most common 
side effects include dry mouth, constipation, CNS 
effects, postural hypotension, fatigue, and gener-
alized weakness. Patients who want to discontinue 
this drug due to unpleasant side effects should be 
weaned slowly (using the reverse of the weekly 
dosing schedule). Coming off this drug too quickly 
can produce confusion and disorientation.

Patients with moderate to severe nocturia and 
mild stress incontinence tend to be the best can-
didates for imipramine hydrochloride. Signifi cant 
symptomatic improvements can be expected in 
approximately 30% of these patients.1

Pseudoephedrine

Pseudoephedrine is a common ingredient in 
over-the-counter cold remedies (e.g., Sudafed) 
that produces an alpha-adrenergic effect in the 
urethra. Use of this drug for stress incontinence 
is considered off-label. Potential side effects 
include blood pressure elevation, anxiety, insom-
nia, palpitations, and cardiac dysrhythmias.

The usual dosage is 30 mg to 60 mg QID in 
patients with mild stress incontinence. Moderate 

to severe stress incontinence usually does not 
respond to this medication. Stress incontinent 
patients who become dry on this medication 
should be screened for urinary retention via 
a post-void residual measurement. A recent 
Cochrane review suggests only weak evidence 
that alpha-agonists perform better than placebos 
in the treatment of stress urinary incontinence.2

Duloxetine Hydrochloride

A combination norepinephrine and serotonin 
re-uptake inhibitor, duloxetine hydrochloride 
produces increased skeletal muscle tone by 
activating receptors in Onuf’s nucleus. This drug 
is currently available in the U.S. for the treatment 
of depression; however, it is approved for use in 
Europe as either an antidepressant or treatment 
for stress urinary incontinence. After years of 
clinical trials in the U.S., duloxetine was recently 
removed from the FDA pipeline by its manufac-
turer. Therefore, use of this drug for stress incon-
tinence in the U.S. will likely always be considered 
off-label. Interestingly, the dosage used in clinical 
trials for stress incontinence was actually higher 
than currently approved dosages for depression. 
The dosage for depression is 20 mg to 30 mg BID, 
and the most likely dosage for stress incontinence 
would be—if approved—40 mg BID. At that 
dosage, duloxetine reduced incontinence episode 
frequency by 59% compared with 40% in a placebo 
group. In those studies, the most common side 
effects of this drug seemed to be very much like 
those of serotonin re-uptake inhibitors—namely, 
nausea and diarrhea.3,4,5

Drugs for Detrusor Overactivity

General Considerations

Once the diagnosis of detrusor overactivity has 
been established, there are multiple pharmaco-
logic treatment options. In the last few years, 
several new agents for the treatment of detrusor 
overactivity have been approved by the FDA. The 
clinical trials required for FDA approval typically 
pit the active molecule against a placebo. Unfor-
tunately, there are very few randomized trials 
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comparing these new active drugs to each other. 
The main outcome measures used in any study 
involving this class of drugs include incontinence 
episode frequency, voids per day, and cure or dry 
rates. Virtually all of the anticholinergic medica-
tions mentioned in this section have performed 
similarly in their respective FDA-approval clinical 
studies. Common numbers (in placebo-controlled 
studies) include 60% to 80% reductions of incon-
tinence episode frequency (usually amounting to 
2 to 4 fewer leakage episodes per day), 25% to 45% 
reductions in voids per day (usually amounting to 
3–5 fewer voids per day), and cure rates of between 
10% and 25%.

When initiating an anticholinergic agent for the 
treatment of detrusor overactivity, the practitio-
ner should manage patient expectations. None of 
these drugs have impressive cure rates; therefore, 
patients should not expect to be “dry” on these 
medications. Instead, they should be counseled 
that searching for the proper anticholinergic agent 
may amount to a trial-and-error process. With 
each change in dosage or anticholinergic agent, 
patients should be counseled to weigh the benefi ts 
(decreased urgency, frequency and incontinence 
episodes) against side effects (dry mouth, consti-
pation, etc.). The side-effect profi les for the newer 
drugs in this class are usually reported within 
these ranges: severe dry mouth, between 3–7%; 
any dry mouth, between 20% and 35%; discon-
tinuation rates, between 2% and 11%; and CNS 
side effects, present in 4% to 6%. For the sake of 
simplicity, only deviations from these ranges will 
be discussed individually below. In other words, 
unless specifi cally stated otherwise, each of the 
drugs listed below have reported side-effect pro-
fi les within these ranges. The average monthly 
costs of drugs currently approved by the FDA for 
the treatment of detrusor overactivity are listed in 
Table 7.1.

All of the FDA-approved agents for detrusor 
overactivity are relatively safe—in other words, 
they all have a wide therapeutic index. They are 
all contraindicated for patients with narrow-angle 
glaucoma. Caution should be used when prescrib-
ing these drugs for patients with urinary outfl ow 
problems or poorly contractile bladders. Caution 
should also be used in patients with intestinal 
atony or myasthenia gravis. Patients should be 
warned that any of these drugs can cause drowsi-

ness. Anticholinergics can also produce confusion 
and short-term memory loss.

Imipramine Hydrochloride

This drug was covered in the previous section 
regarding stress urinary incontinence. Briefl y, it is 
most likely to be a good choice for patients with 
a predominance of nighttime manifestations of 
detrusor overactivity. Use of this drug to alleviate 
lower urinary tract symptoms is strictly off-label. 
The drowsiness that occurs due to imipramine use 
can actually give some patients a better night’s 
sleep.

Oxybutynin Chloride (Immediate Release)

First approved by the FDA in 1975, oxybutynin 
chloride is a tertiary amine with relatively non-
selective antimuscarinic properties. In clinical 
studies to date, few agents have performed better 
than immediate-release oxybutynin in terms of 
decreasing the symptoms associated with detru-
sor overactivity. However, this agent undergoes 
extensive fi rst-pass metabolism, signifi cantly 
increasing its anticholinergic side-effect profi le.6 
In fact, nearly two thirds of patients taking imme-
diate-release oxybutynin experience moderate-
to-severe dry mouth symptoms,7 or other severe 
side effects that will ultimately result in discon-
tinuation. The severe nature of these unplea-
sant side effects reported by patients taking 
immediate-release oxybutynin created the market 
niche that was later fi lled by the other drugs men-
tioned below.

TABLE 7.1. The Average Monthly Cost of FDA-Approved Drugs for 
Detrusor Overactivity

  Average
Drug Dosage Monthly cost

Oxybutynin IR 2.5–10 mg PO BID – TID  $22.80
Oxybutynin ER 5–30 mg PO QD  $64.20
Oxybutynin Transdermal 1 patch 2x/week  $88.16
Patch (3.9 mg/day)
Tolterodine IR 1–2 mg PO BID $105.60
Trospium chloride 20 mg PO BID  $82.20
Darifenacin 7.5–15 mg PO QD  $99.60
Solifenacin 5 mg PO QD $100.20

Source: The Medical Letter. 2005;47:23–24.
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For those few patients who do not experience 
signifi cant side effects while taking immediate-
release oxybutynin, it is clearly the most cost-
effective choice. The usual dosage is 5 mg TID, 
although titration down to 2.5 mg or up to 10 mg 
TID is sometimes required. However, given the 
poor side-effect profi le of this generic drug, 
many practitioners only prescribe it for patients 
who simply cannot afford one of the newer 
preparations.

Oxybutynin Chloride (Extended Release)

Approved as an extended-release preparation in 
1999, this drug (Ditropan XLTM) is much better 
tolerated than its immediate-release counterpart. 
It uses a unique osmotic drug-delivery system, 
which releases the drug at a controlled rate over 
24 hours. This delivery system should be explained 
to patients, because the pill is actually just a vessel 
that passes unchanged in the stool once the drug 
has been released. A patient unaware of this point 
may complain that the drug just passes right 
through them.

The improved side-effect profi le of the extended-
release version is believed to result from decreased 
peak serum concentrations as well as a decrease 
in the number of peaks normally associated with 
multiple dosing schedules. Another factor in the 
favorable side-effect profi le is the decreased fi rst-
pass effect that results from absorption primarily 
through the distal small intestine. The dosage is 
5 mg to 30 mg QD.

Tolterodine Tartrate

First approved in 1998, this agent has selectivity 
for muscarinic receptors in the bladder over the 
salivary glands in experimental models.8 It is 
available in both immediate release (for BID 
dosing) and extended release (for QD dosing) 
versions. Given that the monthly costs of the 
immediate-release (Detrol) and extended-release 
(Detrol LA) versions of this medication are very 
similar, most patients use the QD dosage. However, 
some patients who mainly experience nighttime 
symptoms of detrusor overactivity will benefi t 
from a strictly QHS dosing (1 mg to 2 mg) 

schedule of the immediate release tablets. Doing 
so can cut the monthly expense of this drug in 
half. For those patients who only require 1 mg of 
immediate-release tolterodine at bedtime, further 
cost savings could be realized by splitting 2 mg 
tablets in half, because the 1 mg and 2 mg tablets 
cost roughly the same. The dosage for the extended 
release capsules (Detrol LA) is 2 mg to 4 mg QD.

Ditropan XL Compared to Detrol LA

There is only one well-designed clinical trial com-
paring these two drugs.9 Among nearly 800 
patients, the two treatment groups demonstrated 
similar improvements in incontinence episode 
frequency (72% for Ditropan XL versus 70% for 
Detrol LA). Dry mouth was reported less fre-
quently in the Detrol LA group (22% vs 30%, P = 
0.02). Total dryness or cure was reported in a 
higher percentage of the Ditropan XL group (23% 
vs 17%, P = 0.03). All other outcome measures 
of interest were similar between the two groups. 
Unfortunately, this trial left unanswered the 
question of whether Ditropan XL—which crosses 
the blood-brain barrier far more readily than 
Detrol LA—tends to produce more CNS side 
effects. Although the study patients were asked 
whether they experienced confusion, etc., no 
validated outcome measure for CNS side effects 
was administered.

Oxybutynin Transdermal

This version of oxybutynin chloride (Oxytrol) 
offers the convenience of a twice-weekly dosing 
schedule and the decreased side-effect profi le 
associated with avoidance of the fi rst-pass effect 
in the liver. The transdermal version achieves 
higher plasma concentrations with a lower dose 
than oral oxybutynin.10 The dosage is 3.9 mg/day 
delivered via a patch that should be changed twice 
weekly. Steady state conditions are reached within 
a week (i.e., shortly after placement of the second 
patch).

Other than the usual anticholinergic side effects, 
the most common adverse event noted by patients 
using this medication is localized pruritus, 
occurring in approximately 14% of patients.
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Trospium Chloride

Approved in Europe for the treatment of detrusor 
overactivity for approximately 20 years, this non-
selective antimuscarinic agent is hydrophilic 
and, therefore, should not cross the blood-brain 
barrier.11 It was given FDA approval in 2004 fol-
lowing phase II and phase III trials in which 2975 
patients were randomized to trospium chloride 
(Sanctura, N = 1673), placebo (N = 1056) or other 
active control medications (N = 246). The dosage 
is 20 mg BID except for patients with renal insuf-
fi ciency, who should only receive 20 mg QD. 
It should be taken on an empty stomach, either 1 
hour before or 2 hours after meals. No other 
strengths of this medication are offered; however, 
some patients who mainly experience nighttime 
detrusor overactivity will respond to QHS rather 
than BID dosing.

Darifenacin

This antimuscarinic agent (Enablex), also 
approved by the FDA in 2004, is highly selective 
for the M3 receptors (predominately found in the 
bladder and GI tract) over M1 receptors (which 
mediate CNS effects and salivary glands). The 
dosage is 7.5 mg QD, and this can be increased 
to 15 mg QD for increased effi cacy without 
signifi cantly worsened side effects.12 Patients 
taking the 7.5 mg dose may ask that their prescrip-
tion be written for the 15 mg tabs, in hopes that 
they can split the pills in two and thereby save 
money. However, the coating on these tablets 
is an important pharmacokinetic factor, so this 
practice should be strongly discouraged.

Solifenacin Succinate

This antimuscarinic agent (Vesicare), also 
approved in 2004, has a relatively long half-life 
and bioavailability of 90%.13 These properties 
result in relatively constant plasma concentra-
tions without signifi cant peak levels. The usual 
dosage is 5 mg QD, but this can be decreased to 
5 mg QOD for patients experiencing signifi cant 
adverse side effects. A 10 mg tablet is also avail-
able. Solifenacin tablets are not scored, but 

splitting a 10 mg tablet to create two 5 mg tablets 
(again for cost savings) may be possible. Patients 
desiring to do so should be warned that their 
dosage may vary from day to day. Otherwise, this 
practice should be a safe way to save money.

Vesicare Compared to Detrol LA

In a recent well-designed study, solifenacin was 
compared to tolterodine extended-release. This 
was a prospective, double-blind, double-dummy, 
two-arm, parallel-group, 12-week study con-
ducted to compare the effi cacy and safety of 
solifenacin 5 mg or 10 mg and tolterodine 
extended-release 4 mg QD in patients suffering 
from detrusor overactivity. After 4 weeks of 
treatment, patients had the option to request 
a dose increase but were “dummied” throughout, 
as approved product labeling only allowed an 
increase for those on solifenacin.14 This study 
demonstrated greater effi cacy in the solifenacin 
group in terms of decreasing urgency episodes, 
urge incontinence, and pad usage as well as 
increasing the volume voided per micturition.

Key Points

• All medications designed to alleviate lower 
urinary tract symptoms have side effects caused 
by their activity in other organ systems.

• There are no drugs with an FDA-approved 
indication for the treatment of stress urinary 
incontinence, although duloxetine hydrochlo-
ride has approval for this indication in Europe.

• Virtually all of the anticholinergic medications 
have performed similarly in their respective 
FDA-approval clinical studies. Any signifi cant 
differences between the medications will likely 
be discovered in future after-market, head-to-
head trials.

• The most typical side effects associated with 
anticholinergic drugs are dry mouth, dizziness, 
constipation, blurred vision, and confusion.

• Many so-called after-market studies are likely 
to be published in the next few years as phar-
maceutical companies try to differentiate the 
various anticholinergic medications.
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tone. Specifi cally with regard to urinary inconti-
nence, this system of muscular support, along 
with its fascial and fi bromuscular connections, is 
believed to act as a hammock or backboard against 
which the urethra is compressed shut during 
periods of increased abdominal pressure, in the 
healthy woman.1 Although the association of 
stress incontinence and loss of suburethral 
support—usually measured with the cotton-swab 
test2—has been long recognized, the contribution 
of the pelvic muscles to continence is less thor-
oughly documented. The proportion of fast-twitch 
fi bers in the levator musculature decreases as a 
woman ages; it has also been noted to be decreased 
in women with symptoms of stress incontinence.3 
More recent imaging techniques, including ultra-
sound and MRI, have identifi ed decreases in 
levator volume and alterations in levator mor-
phology; these have indicated an association with 
the incidence of prolapse and incontinence.4–6 
One of these studies demonstrated that a program 
of physiotherapy restored muscle to a degree that 
patients’ muscle thickness was comparable to 
continent controls.4

Many practitioners feel that regular exercises 
help not only to effect muscle hypertrophy 
and compensate for the loss of fast-twitch 
muscle fi bers, but also to improve the coordina-
tion of the contraction of the involved muscle 
bundles.7 Through this variety of mechanisms, 
urethral support is enhanced. Evidence for 
this hypothesis can be found in the discovery 
that pressure-transmission, a measurement of 
the support of the urethra and the resulting 
coaptive force, is enhanced after a program of 

Introduction

Among women, the majority of urinary incon-
tinence can be categorized into disorders of ure-
thral support mechanisms (stress incontinence) 
and disorders of detrusor overactivity (urge 
incontinence). Disorders of obstruction (e.g., 
overfl ow incontinence), anatomy (e.g., urethral 
diverticula), and extra-urethral incontinence (e.g., 
urogenital fi stulae) should always be considered, 
but are much less common. Similarly, the benefi -
cial effects of conditioning of the female pelvic 
fl oor musculature, as discussed in previous 
chapters, can also be considered in terms of 
enhancing urethral support and suppressing 
detrusor overactivity.

The muscular components of the pelvic fl oor 
are collectively known as the levator ani and are 
affi xed to the bony pelvis. In other mammals, 
these muscle groups are responsible for the 
balance and locomotion associated with move-
ments of the tail, as can be recognized by their 
insertion on the distal sacrum and the coccyx. 
With the advent of erect posture in humans, these 
muscle groups assumed a new function, namely 
the support of pelvic organs. In providing support 
to the pelvic organs, as well as the abdominal con-
tents, these muscles must provide tonic support 
that is resistant to fatigue. The majority of muscle 
fi bers of the pelvic fl oor are type II, slow-twitch 
fi bers. In order to counteract the suddenly 
increased load associated with intra-abdominal 
pressures, such as a cough or sneeze, a component 
of fast-twitch muscle fi bers provide refl ex, or vol-
untary, extra support to the slow-twitch basal 
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pelvic physiotherapy.8 In addition, however, to 
enhancing urethral support, the pelvic fl oor mus-
culature plays an important role in the regulation 
of detrusor activity. Functional behavior of the 
lower urinary tract in both the fi lling and voiding 
phases depends on the coordinated refl ex path-
ways that involve the peripheral afferents, sacral 
and pontine micturition centers, and autonomic 
and somatic efferent fi bers.9 Evidence for this can 
be found in the observation that the fi rst step in 
the process of normal micturition is a decrease 
in EMG activity of the pelvic fl oor, and then of 
urethral pressure; this decreased levator activity 
is followed by a detrusor contraction. When 
micturition is not desirable, in the fi lling phase, 
activation of pudendal nerve afferent fi bers 
results in refl ex inhibition of hypogastric and 
pelvic splanchnic efferents and, therefore, inhib-
its detrusor contractility.10 The sensory apparatus 
of the pelvic fl oor is, therefore, felt to play an 
important role in improving urinary function. 
While the sensory component of pelvic muscle 
exercises can be appreciated, this effect is 
enhanced using physiotherapy modalities that 
increase the sensory component, such as vaginal 
weights, manometry or EMG inserts, or electrical 
stimulation and neuromodulation.

The Role of Physiotherapy in the 
Treatment of Urogynecologic 
Disorders

The role of pelvic fl oor muscle exercises (PFME) 
has been discussed in previous chapters, and a 
recent Cochrane Database review concluded that, 
despite limitations and methodologic heterogene-
ity, existing data support the superiority of PFME 
over placebo or no treatment for women with 
stress or mixed incontinence.11 Despite this 
fi nding, there is no consensus regarding the 
optimal indication, application, or regimen for 
their use. Additionally, there is a wide variety of 
teaching methods to educate patients in their use; 
and the majority of patients, despite careful and 
standardized teaching in pelvic fl oor muscle exer-
cises (PFMEs), are found to perform them incor-
rectly.12 Isolation of the target muscle groups— an 

important principle in muscle strengthening—
was found to be diffi cult; a quarter of women were 
actually performing maneuvers that could poten-
tially promote incontinence, such as Valsalva 
maneuvers. Finally, no reliable predictors of 
successful efforts could be found.

Elia and colleagues performed urodynamic 
testing on women about to undergo a program of 
PFMEs and then analyzed these parameters 
according to clinical response. The authors con-
cluded that PFMEs were much more likely to work 
in women with mild incontinence and with uro-
dynamic indices that were closer to normal 
controls13; other authors have come to similar 
conclusions14. Another study, investigating pre-
dictors of success with a program of electrical 
stimulation, found that patients with clinical 
success were more likely to have been compliant 
with the treatment regimen15. As in all practices 
based on behavioral modifi cation, patient motiva-
tion and expectations are important variables to 
consider.

In the 1940s and 50s, Arnold Kegel, a California 
gynecologist, published much about the employ-
ment of pelvic fl oor muscle exercises in the treat-
ment of female pelvic fl oor dysfunction.16–20 
Although he was not the fi rst to describe the physi-
cal exercise of regulated contractions of the pelvic 
musculature, he was its most vocal proponent, 
and the exercises bear his name. More specifi cally, 
however, he did introduce the pelvic manometer, 
or perineometer, and thus introduced the tech-
nique of biofeedback to the domain of pelvic 
fl oor dysfunction.

Biofeedback is not a treatment unto itself, but 
rather a teaching technique in the overall applica-
tion of behavioral modifi cation and physical 
therapy. In general terms, biofeedback refers to 
techniques of converting a physiologic response 
to a behavior into visual or other cues, in real 
time. This conversion is usually done through 
some sort of apparatus or equipment and allows 
the user to consciously identify, isolate, amplify, 
and enhance the behavior itself. In terms of pelvic 
fl oor therapy, the biofeedback modalities gener-
ally convert pelvic muscle activity into visual or 
auditory stimuli; these senses have much greater 
sensitivity, acuity, and discrimination than pro-
prioception within the pelvic fl oor.
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Types and Techniques of Biofeedback

Kegel’s original perineometer—a version of which 
remains available for purchase today—consisted 
of a bulb that, inserted vaginally, refl ected the 
pressure generated within the vaginal canal, pre-
sumably by the pubococcygeus muscles. A woman 
with the device in place could observe, by means 
of the analog dial, the effi ciency and intensity of 
the pelvic fl oor contractions. A variety of devices 
are now available that essentially achieve the same 
end—conversion of pelvic fl oor activity into some 
visible, tactile, or audible cues that provide more 
accurate feedback than the individual’s own 
proprioception.

An example of such a device is the weighted 
vaginal cone; adequate pelvic contraction is dem-
onstrated to the individual if the cone is retained 
vaginally during ambulation. When a woman is 
able to achieve a certain goal (e.g., 20 minutes), 
the weight is increased. One advantage of these 
techniques is that they are readily adaptable to 
patients’ home use.

Vaginal cones represent a variation of peri-
neometric pelvic fl oor biofeedback; the sensation 
of the weighted cone slipping out from the vagina 
informs the user that current tone is inade-
quate and prompts increased pelvic fl oor effort. 
(Figure 8.1) When the fi rst of a series of cones of 
increasing weight can be successfully retained—
usually during ambulatory activity, for a duration 
of 20 minutes on two or more separate occa-
sions—the weight is increased. This technique 

does help to isolate the pelvic fl oor from abdomi-
nal muscle activity; components of Valsalva will 
increase the likelihood of cone expulsion, and the 
woman will likely learn to adapt her efforts to 
optimize the exercises.

Studies of the effi cacy of vaginal weighted 
cones Estimate subjective and objective short-
term improvement rates of 70% to 90%.21 
Pressure-transmission ratios and maximum 
urethral closure pressures, urodynamic measures 
of urethral resistance to leakage, have been 
shown to be improved after a program of phy-
siotherapy with weighted cones.8,22 Results are not 
consistent, however; one series demonstrated a 
success rate of only 14% to 30%, with successful 
outcomes found in women with the mildest 
in continence,23 while a randomized trial showed 
no benefi t of cones over a program of supervised 
PFME.24 Randomized trials have arrived at con-
fl icting conclusions regarding the superiority of 
one over the other.25–26 A subsequent series echoed 
the fi nding of benefi t for women with only milder 
forms of incontinence.27 A Cochrane Database 
review concluded that there was limited support 
for cones in the treatment of stress incontinence, 
with similar results as with PFME and electrical 
stimulation.28

Electromyography (EMG) Biofeedback

Although manometry techniques can offer tech-
nical simplicity and ease of home use, there are 
two limitations. The fi rst is that manometry can 
provide good information about maximal pelvic 
muscle contraction strength, but generally pro-
vides little information about the relaxation 
phase. Many women, especially those with pelvic 
pain or voiding dysfunction, may have chroni-
cally elevated tonic levator activity, which is 
not easily distinguished from ambient pelvic 
pressure on manometry. Secondly, pelvic man-
ometry does not generally distinguish between 
pressures generated by the desired levator 
musculature activity and increased intra-abdom-
inal pressures generated by counterproductive 
Valsalva maneuvers.

To address this, many modern pelvic biofeed-
back systems use electromyography to detect 
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FIGURE 8.1. Weighted vaginal cones.
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the electrical activity of the neuromuscular appa-
ratus of the pelvic fl oor and of the abdominal 
musculature. Surface electrodes are mounted on 
the perineal skin, or on a vaginal or anal insert, 
and connected to computerized sensing, display, 
and recording devices. Another channel can be 
used to detect and register abdominal muscula-
ture activity; the patient is then given the infor-
mation required to isolate the target muscle 
groups more accurately and to reduce the para-
doxical Valsalva. In addition to multi-channel 
capability, most EMG-type devices can be con-
verted to use for electrical stimulation, which will 
be discussed later. In addition, advances in elec-
tronics have made home-usage devices based on 
EMG more practical and affordable. The feedback 
these home units may provide the user can be 
visual or audible; generally, in addition to real-
time biofeedback regarding the performance of 
pelvic exercises, this information can be stored, 
reviewed, and downloaded to the clinician 
for further review and evaluation. (Figure 8.2) 
(Figure 8.3)

Cystometric, or bladder, biofeedback employs 
detrusor manometry; a pressure transducer in the 
bladder converts detrusor activity (as opposed to 
the voluntary musculature of the pelvic fl oor) into 
a visible or, in some cases, audible signal for the 
patient.29,30 In addition, the levator and urethral 
relaxation that accompanies the onset of a detru-
sor contraction can be identifi ed by the patient, 
who can respond with voluntary muscular activity 

and thereby inhibit the detrusor contraction. This 
provides an additional source of quantifi able 
information, which may help patients to acquire 
better control. This may be of particular use 
among patients whose sensory perception of 
bladder activity, usually perceived as urgency, 
may have been altered, either by surgery or by 
neurologic process or insult. The technique of 
cystometric biofeedback may be used in conjunc-
tion with other biofeedback modalities, although 
the utility of multiple biofeedback techniques has 
not been clearly demonstrated.

The Process of Biofeedback

Bourcier and Burgio describe four main stages of 
pelvic fl oor muscle training that include (1) edu-
cation and awareness of specifi c musculature, (2) 
muscle strengthening, (3) refl ex, or automatic 
muscle activity, and (4) the application of these 
new skills in activities of daily life.31 The fi rst step 
involves improved isolation of the muscles of 
interest; as outlined above, multichannel biofeed-
back modalities are especially helpful in this step. 
Muscle strengthening, adapted from sports medi-
cine physical therapy programs includes activa-
tion of both fast- and slow-twitch fi bers by means 
of rapid contraction, slow and sustained contrac-
tion, and combination patterns. Automatic muscle FIGURE 8.2. Biofeedback unit and probes.

Transversus abdominus

Levator ani

FIGURE 8.3. Biofeedback screen with EMG readings demonstrat-
ing failure to isolate levator ani contraction (i.e. Upper EMG line 
would be flat ideally.)
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TABLE 8.1. Biofeedback for SUI

   Modality of Biofeedback
   Biofeedback significatly
Author N Randomized? (Compared to PFME) better? Comment

Bo26 107 Yes Cones No PFME superior
Arvonen25 37 Yes Cones Yes
Castelden34 19 No Perineometry No
Shepherd35 22  Perineometry Yes Maybe due to
      compliance
Burgio36 24 No Perineometry/cys Yes
    tometry
Glavind37 40 Yes Perineometry Yes Long-term also better
Berghmans38 40 Yes Perineometry No More rapid
      improvement?
Cammu24 60 Yes Cones vs Observed No
   PFME
Morkved39 94 Yes Perineometry No better motivation
    (Home unit)
Burns40 135 Yes Perineometry No Muscle strength
      better, but not
      incontinence

TABLE 8.2. Biofeedback for Mixed or Urge Incontinence

   Modality of
   Biofeedback
Author N Randmized? (Compared to PFME) Outcome Comment

Cardozo30 6 No No Comparison Half of subjects
    group  cured
Burton41 27 No Perineometry/Cys No statistical
    tometry  difference
Burgio42 222 Yes Perineometry Outcomes Satisfaction higher
     similar  among biofeedback
      group

contraction describes the subject’s ability to use 
voluntary muscle action in response to, or antici-
pation of, other events. Examples of this capabil-
ity include “the knack,” the name given to the 
pre-contraction of the levators in anticipation 
of a cough or sneeze, which has been shown to 
reduce stress incontinence,32,33 as well as to inhibit 
detrusor activity through pelvic fl oor activation 
as described above. The fi nal step involves the 
application of these skills into activities of daily 
life.

Clinical Data

The scientifi c evaluation of the performance of 
biofeedback techniques is generally comprised of 
large numbers of small trials comparing PFME 
combined with biofeedback to PFME alone. The 

studies that have been published vary in the 
patient selection, biofeedback modality, frequency 
and duration of treatment, and duration of 
follow-up and are of varying methodologic quality. 
(Table 8.1) (Table 8.2)

Beyond Biofeedback

Electrical Stimulation

The development of physiotherapeutic modalities 
such as neuromuscular electrical stimulation and 
neuromodulation arose from the recognition that, 
in individuals in whom neurologic or muscular 
disease or injury permanently impairs the pelvic 
fl oor contraction mechanism, effi cacy of volun-
tary PFMEs will also be impaired. Electrical 
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stimulation of the pelvic fl oor was introduced in 
the 1950s;43,44 and subsequently, a variety of 
modalities have been described, including trans-
cutaneous, endovaginal, or endoanal delivery of 
electrical stimulation. This impulse results in 
depolarization of the peripheral nerve and thereby 
activates the neuromuscular unit. The action 
potential generated in the peripheral nerve results 
in activation of the pelvic fl oor musculature; in 
this way, motor units dormant for years following 
denervation injury can be rehabilitated.

In addition to direct neuromuscular activation 
through depolarization of somatic efferents, a 
number of benefi cial refl ex circuits are triggered 
by electrical stimulation. Even at voltages insuffi -
cient to produce motor unit activation, a refl ex arc 
mediated by the sacral micturition refl ex center 
and the hypogastric sympathetic nerve fi bers 
results in increased tone of the periurethral stri-
ated musculature, which reduces the propensity 
toward stress urinary incontinence.45.46 There is 
evidence that this stimulation of the pelvic fl oor 
can produce not just muscular hypertrophy, but 
also a change toward type I, fast-twitch muscle 
fi bers, further enhancing dynamic pelvic and 
urethral support.47

This increased hypogastric sympathetic tone 
may also serve to inhibit detrusor overactivity, in 
several ways; fi rst, by increasing urethral tone, 
funneling of the bladder neck and introduction of 
urine to the proximal urethra, shown to promote 
bladder contractions in animal models, is 
decreased.48 Secondly, increased sympathetic tone 
to the bladder served to directly inhibit detrusor 
activity. Finally, stimulation of the pudendal affer-
ent fi bers, by way of another refl ex arc mediated 
by the sacral micturition refl ex center, inhibits 
parasympathetic tone, further decreasing detru-
sor overactivity49. Some investigators have found 
that the effects of electrical stimulation are more 
pronounced among patients with urge inconti-
nence than those with stress incontinence.50,51

Although many devices are available and mar-
keted in the United States, they generally consist 
of a battery/control unit and a vaginal or anal 
insert with metal electrodes. The nature of electri-
cal stimulation is such that tissue penetration is 
dependent on the impedance of the tissue itself 
and, therefore, increased current is required to 
penetrate more deeply. This current may have 

undesired local effects, such as soreness or pain at 
the electrode sites. Therefore, electrodes that can 
be placed in closer proximity to the neural tissue 
of interest offer the advantage of lower voltage 
requirements. For this reason, the control unit 
allows the therapist and user to alter the character 
of the stimulation, including the current ampli-
tude, pulse width, and frequency, if intermittent 
stimulation is selected. Techniques of electrical 
stimulation take advantage of the observation 
that modifying characteristics of the applied 
current, including shortening the pulse width and 
use of biphasic stimulation, can lower the thresh-
old for action potential generation while reducing 
the likelihood of local chemical changes and tissue 
injury.52 The frequency of stimulation plays an 
important role. In one study using a feline model, 
a frequency of 5 to10 Hz produced the most robust 
efferent inhibition of bladder contraction49; while 
in humans, frequencies of 20 to 50 Hz produced 
the greatest increase in urethral pressure.53 Elec-
trode location probably plays an important role in 
achieving the desired effects.53.54 In addition, a dif-
ferent application of stimulation may affect the 
different fi bers of the pelvic fl oor; maximal stimu-
lation targets the fast-twitch muscles of the pelvic 
fl oor, while low-frequency, low-intensity stimula-
tion may enhance the function of the slow-twitch 
component.

As with all studies of pelvic physiotherapy, 
investigations of the performance of electrical 
stimulation for urinary incontinence employ a 
variety of techniques, devices, regimens, and treat-
ment durations; generalizability is diffi cult. 
Perhaps as a refl ection of the multiple pathways 
through which electrical stimulation can inhibit 
parasympathetic tone and detrusor activity, a 
more robust and reproducible benefi t has been 
seen in treating patients with urge or mixed incon-
tinence, rather than pure stress incontinence. A 
study comparing urethral closure pressures among 
younger women with SUI showed that voluntary 
PFMEs resulted in signifi cantly higher urethral 
pressures than did either of two forms of trans-
vaginal electrical stimulation.55 Another study 
showed that, while electrical stimulation improved 
symptoms of stress incontinence, it was not any 
more benefi cial than a program of physical therapy 
using vaginal weighted cones.56 Results of clinical 
trials are presented in Tables 8.3 and 8.4.
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Electrical stimulation has enjoyed greatest 
clinical success with transvaginal or transanal elec-
trode devices; however, transanal techniques are 
frequently associated with the development of anal 
soreness and bowel changes, limiting the clinical 
utility. For these reasons, many practitioners rec-
ommend transvaginal electrical stimulation tech-
niques where feasible. Electrical stimulation, in 
conjunction with a program of biofeedback, seems 
most likely to yield benefi t among younger patients 
with less urethral hypermobility, adequate estro-
genization, and without intrinsic sphincter defi -
ciency or detrusor instability; another important 
predictor of success in this study was patient com-
pliance.67 In addition, the technique requires at 
least some component of intact, functioning 
pudendal neuromuscular apparatus; this may 
explain some of the inconsistency of clinical trial 
results, particularly in the elderly population. One 
study evaluated the effi cacy of adding electrical 
stimulation to a program of PFMEs in the elderly; 
lack of additional benefi t, as well as the perceived 

intensity of the therapy, led the authors to termi-
nate the study early and to discourage the use of 
the modality in this population.66

As with some modalities of biofeedback, elec-
trical stimulation seems to be amenable to use by 
the patient at home. Home use of electrical stimu-
lation is effective—66% subjectively improved 
and 55% considered improved by their provid-
ers68—safe, and feasible, with 79% recommending 
the therapy to friends.69 Commercially available 
products emphasize the utility of home-use 
electrical stimulation.

Neuromodulation

Sacral Neuromodulation (Figure 8.4)

Neuromodulation differs from the electrical stimu-
lation techniques described above in that electri-
cal impulses are applied not to the pelvic 
musculature and nerve terminals, but to nerve 

TABLE 8.3. Electrical Stimulation (Estim) for Stress Urinary Incontinence

    Electrical Stimulation
Author N Randomized? Study Design Significan Better? Comment

Olah56 54 Yes Estim vs cones No
Parkkinen57 33 No PFME and vaginal weights, with or No
    without Estim
Goode58 200 Yes Behavioral training vs Estim vs No Estim had higher subjective
    self-help book   satisfaction than behavioral 
Bo26 107 Yes PFME vs Estim vs Cones No PFME superior
Wilson14 60 Yes (sequentially) PFME vs Estim No 
Resplande59 30 No (crossover) Estim (compared to sham, and No Immediate changes in UDT
    no electrode)   attributed to probe itself, not
      Estim
Sand60 52 Yes Estim vs sham Yes
Smith61 18 Yes Estim vs PFME No

TABLE 8.4. Electrical Stimulation for Urge or Mixed Incontinence

   Electrical Stimulation
Author N Study Design Significantly Better? Comment

Seo62 120 Estim/Biofeedback vs vaginal cone No Written in support of new vaginal cone
Barroso63 36 Estim vs sham Yes 1/3 needed retreatment at 6 months
Yamanishi64 68 Estim vs sham Yes results more durable in active treatment
Brubaker50 121 Estim vs sham Yes (for DI) SUI symptoms not significantly changed
Fall51 40 Estim (no comparison) Yes (for DI) SUI not significantly changed
Wang65 103 PFME v Biofeedback vs Estim Yes Biofeedback still better than PFME
Spruijt66 35 PFME with or without Estim No Authors denounce its use in the
     population, study was terminated
Smith61 38 PFME vs Estim No
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roots. Investigations into the utility of neuromodu-
lation for patients with traumatic nerve injuries 
were reported in the 1970s; more recently, the 
technique has been applied to patients with 
chronic lower urinary tract dysfunction. The 
InterStim sacral neuromodulation device received 

Sacral nerve stimulator

Electrode in 
S3 foramen

Transversus abdominus

Levator ani

FIGURE 8.4. InterStim device.

FDA approval in 1997 for the treatment of urgency, 
frequency, urge incontinence, and nonobstructive 
urinary retention. Its original design involved the 
placement of a percutaneous wire into the S3 
foramen, for direct stimulation of the S3 nerve 
root. For a period of several days, the patient 
would use the percutaneous lead to apply stimula-
tion from a portable generator; if the indicating 
symptoms were observed to improve signifi cantly 
during the test phase, based on voiding diaries, 
the wire was removed and replaced with a perma-
nent lead, which was then attached to an implanted 
generator device. Recent modifi cations to the 
technique involve the placement of a permanent, 
but removable, tined lead for the test stimulation; 
if the test is successful, the implanted generator is 
connected to the original lead. This increases the 
technical ease of implantation and also allows for 
a more accurate test.70

The mechanism of action of sacral neuromodu-
lation is not entirely clear; it appears to have both 
efferent (pelvic fl oor musculature enhancement) 
and afferent (refl ex inhibition of detrusor activity 
and stimulation of urethral striated muscle) 
effects, as seen in other forms of pelvic physio-
therapy. In addition, stimulation of and selection 
for the A-delta myelinated fi bers of the sacral 
nerve roots seems to enhance stability of detrusor 
activity and to increase the tone of the urethral 
musculature.

Although the newer modifi cations of the proce-
dure allow its performance on an outpatient basis 
and under local anesthesia, the invasiveness and 
expense relegate it to last-resort status. Although 
in many ways preferable to the bladder denerva-
tion, urinary diversion, or augmentation cysto-
plasties, it should still be reserved for patients 
who are unresponsive to or intolerant of more 
conservative measures.

Peripheral Neuromodulation

Peripheral percutaneous neuromodulation is a 
non-surgical alternative. This technique takes 
advantage of the accessibility of the posterior 
tibial nerve, 3 cm to 4 cm above the level of the 
medial malleolus. Delivery of current to the affer-
ent fi bers of the posterior tibial, and then the 
sciatic, nerve is hypothesized to result in indirect 
stimulation of the S3 nerve root, the goals of which 
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are outlined above. In an offi ce-based procedure, 
a 34-gauge (acupuncture-type) needle is inserted 
percutaneously, and electrical stimulation is 
applied for a period of time, typically 30 minutes. 
The treatments are administered every 7 to 10 
days, usually for a course of 12 weeks. The pro-
vider adjusts stimulation such that the patient is 
usually aware of only mild stimulation and little 
discomfort.

Peripheral neuromodulation has been shown to 
have an immediate effect on complex cystometric 
parameters. Bladder capacity, as well as bladder 
volume at fi rst uninhibited bladder contraction, 
were signifi cantly improved in patients with 
detrusor overactivity during the acute application 
of peripheral posterior tibial nerve stimulation.71 
In a study of patients with detrusor overactivity 
refractory to medical therapy, a program of per-
cutaneous posterior tibial stimulation produced 
statistically signifi cant reductions in diurnal 
and nocturnal urinary frequency as well as a 35% 
reduction in incontinence episodes.72 Investiga-
tors considered 71% of subjects to be treatment 
successes, and no signifi cant adverse events 
related to treatment were described.

Extracorporeal Electromagnetic 
Neurostimulation

Magnetic fi elds are generated by the movement 
of any electrical current; similarly, application of 
a magnetic fi eld to human tissue will generate 
a current and voltage differential between points 
in space. If the differential is suffi cient, 
depolarization of nerves in the exposed tissue 
occurs, and an action potential is generated. In the 
mid-1800s, Faraday demonstrated that muscular 
activity could be induced by the application of a 
variable magnetic fi eld. The clinical utility of this 
technique—which differs from electrical stimula-
tion in that the stimulation is applied indirectly 
and does not require invasive application—has 
generated interest in the fi eld of pelvic fl oor dys-
function in recent years. Of particular importance, 
the nature of magnetic energy is such that its 
intensity is proportional to the distance from the 
generating coil and independent of the volume or 
type of tissue involved. This confers a signifi cant 
advantage over electrical stimulation, which, due 
to tissue impedance, requires high voltages to 

penetrate into tissue, and thus either requires 
invasive lead placement (such as peripheral or 
sacral neuromodulation) or is associated with 
surface tissue injury and discomfort. Refi nements 
to magnetic coils and fi eld generators have allowed 
for enhanced targeting of tissue and neurologic 
response, greatly increasing the clinical utility and 
safety of the modality.73

The NeoControl Pelvic Floor Therapy System 
was introduced, and received FDA approval, for 
the treatment of female urinary incontinence; 
other indications are being investigated clinically. 
The magnetic coils are built into a seat; the patient 
sits, fully clothed and without the need for inva-
sive probes, and stimulation can be adjusted by 
the provider to reach maximal effect. Stimulation 
of the sacral nerve roots results in activation of the 
pelvic musculature, as demonstrated by increased 
urethral, rectal, and anal pressures, as well as 
some activation of toe fl exors.74,75 This stimulation 
can have immediate effects; bladder contractions 
elicited by rapid saline infusion are suppressed,76 
and detrusor contraction during normal voiding 
can be interrupted acutely by the application of 
magnetic stimulation.77 Magnetic stimulation has 
demonstrated therapeutic benefi t among patients 
with detrusor overactivity,78 as well as hyperre-
fl exia in patients with spinal injuries.79 mixed 
incontinence,80 and pure stress incontinence.81–83 
As with PFMEs and electrical stimulation, there is 
some suggestion that patients without previous 
anti-incontinence surgery, and with relatively 
shorter duration of symptoms, are more likely to 
benefi t from this therapy.84

Special Cases and Considerations

Pregnancy

The effects of pregnancy and delivery on the form 
and function of the pelvic fl oor are of great inter-
est to obstetric providers. A study investigating 
pelvic fl oor function of pregnant nulliparae, in 
terms of perineometry strength and urogenital 
diaphragm muscle thickness (measured by ultra-
sound), found that women with incontinence in 
pregnancy had thinner and weaker muscles than 
their continent counterparts85; the implication is 
that pelvic fl oor conditioning may promote 
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continence among pregnant women. A similar, 
randomized trial demonstrated that the benefi t 
of PFMEs in pregnancy are carried into the post-
partum period, as well.86 Some practitioners have 
been concerned that pelvic muscle strength con-
ditioning may, by increasing pelvic diaphragm 
tone, interfere with vaginal delivery; a random-
ized study demonstrated that, to the contrary, 
women assigned to pelvic muscle therapy in preg-
nancy were less likely to experience protracted 
second stage labor.87

Several studies have indicated that a program 
of pelvic fl oor muscle exercises may help to 
prevent and/or treat postpartum urinary inconti-
nence, both in the immediate postpartum period, 
and for up to one year afterward.86,88–91 The 
addition of physiotherapy techniques to standard 
PFME programs in the prevention or treatment 
of postpartum incontinence has shown mixed 
results. One series investigating postpartum 
PFMEs with or without the use of vaginal weighted 
cones determined that the addition of that form 
of biofeedback enhanced pelvic muscle strength.92 
A recent review of the literature regarding the use 
of pelvic muscle exercises with some form of bio-
feedback concluded that, while antepartum treat-
ments were not found to decrease incontinence at 
three months after delivery, postpartum programs 
of PFMEs with biofeedback appeared to decrease 
incontinence and increase pelvic muscle strength.93 
A Cochrane Database review of physical therapies 
used for prevention of fecal and urinary inconti-
nence in postpartum women revealed that three 
of seven eligible studies found a benefi t of physi-
cal therapy over controls, but methodologic 
heterogeneity precluded quantitative analysis.94 A 
randomized, double-blind, sham-control study 
investigating the use of extracorporeal magnetic 
stimulation in the postpartum period failed to 
demonstrate any increased benefi t of magnetic 
stimulation over sham in the restoration of pelvic 
muscle strength, as measured by perineometry; 
this study did not evaluate subjective or urody-
namic parameters.95 One study investigated 
PFMEs with or without anal Estim. Although the 
intervention of PFMEs appeared to yield lower 
rates of fecal incontinence among women with 
third or fourth degree obstetrical lacerations than 
might be expected, the addition of Estim yielded 
no discernible benefi t. Although this may be 

attributable to low numbers, the active treatment 
was abandoned due to anal pain.96

Voiding Dysfunction

In the normal condition, bladder emptying is 
effected by a detrusor contraction; this is usually 
preceded by relaxation of the pelvic fl oor muscu-
lature and of the urinary sphincter mechanism. In 
certain conditions, often involving neurologic 
disease, this sequence is disrupted and the urethra 
fails to relax, or may actually increase in tone. 
This condition is known as detrusor-sphincter 
dyssynergia and is one of the genitourinary hall-
marks of central nervous system disorders such 
as multiple sclerosis, or patients with spinal cord 
injury. Some authors have demonstrated that, 
in patients with DSD, visual or audible feedback 
techniques demonstrating the dysfunctional 
increase in urethral muscle tone was effective in 
correcting or improving the condition.97–99

Magnetic stimulation has been investigated for 
the treatment of voiding dysfunction; in an animal 
model of surgically neurogenic bladder, magnetic 
stimulation demonstrated improvement in vesical 
pressures and voiding function100; some studies 
have shown some promise in the treatment of 
voiding dysfunction among patients with spinal 
injuries.101

Prolapse

Pelvic organ prolapse shares much with urinary 
incontinence in terms of risk factors and epidemi-
ology; many of the current leading hypotheses of 
the pathophysiology of incontinence invoke the 
concept of lack of support, or prolapse, of the 
bladder outlet mechanisms. It stands to reason, 
therefore, that the condition and function of pelvic 
fl oor musculature is important in the develop-
ment of prolapse. The role of the levator muscles 
includes the regulation of the size of the genital 
hiatus102; widening of the genital hiatus, by relaxa-
tion or dysfunction of the pubococcygeus muscle, 
may predispose to prolapse by reducing the 
support of the levator plate103 MRI imaging of 
women with prolapse, like those with urinary 
incontinence, show signifi cant thinning and pres-
ence of gaps of levator musculature, compared 
with normal controls.5,6,104,105 However, prolapse 
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clearly involves detachment injury as well as neu-
romuscular dysfunction; one series of patients 
undergoing surgery for urethral hypermobility 
and anterior vaginal wall prolapse found para-
vaginal detachments in over 85% of cases.106

Despite these considerations, few data exist 
regarding the conservative management of pelvic 
fl oor prolapse with pelvic physiotherapy. A recent 
Cochrane Database review found no eligible 
studies of treatment of prolapse with PFME or 
physiotherapy to include in analysis.107 While the 
risk involved is exceedingly low with a program 
of PFME, there is no scientifi c support as yet for 
its role in this indication.

Does pelvic fl oor enhancement protect surgical 
outcomes? Although this has not been scientifi -
cally evaluated, one study demonstrated that 
reconstructive surgery that resulted in alterations 
in pudendal nerve terminal motor latency was 
more likely to fail.108 Whether or not this neuro-
muscular pathology can be corrected through 
pelvic physiotherapy is not clear; however, this 
fi nding provides some support for the widely held 
belief that optimization of the pelvic neuromus-
cular apparatus is likely to provide some enhance-
ment to surgical prolapse repair.

Anal Incontinence

The role of pelvic muscle exercises in the treat-
ment of fecal incontinence can be readily appreci-
ated with an understanding of the muscular 
anatomy. The external anal sphincter is intimately 
associated with the puborectalis component of 
the levator ani complex, and voluntary contrac-
tion of the muscle groups are synchronous and 
inseparable. The levators play an important role 
in fecal continence in the healthy subject. The rec-
toanal angle is created by the sling effect of the 
puborectalis muscle and is crucial in the conti-
nence mechanism and anorectal refl exes central 
to fecal continence and defecatory function. While 
the majority of the resting tone of the anal canal 
is attributed to the action of the smooth muscle of 
the internal anal sphincter, the puborectalis and 
the external anal sphincter, which are continuous 
muscular structures, act together, under both vol-
untary and spinal refl ex control, to increase resis-
tance during episodes of increased intraabdominal 
pressure.109 Clearly, neuromuscular integrity and 

conditioning are important factors in maintaining 
fecal continence. (Figure 8.5)

The addition of physiotherapy techniques to 
PFME teaching has been investigated in a widely 
disparate collection of studies, which are limited 
by small numbers, methodologic fl aws, and incon-
sistencies; the Cochrane Database review was able 
to identify only fi ve studies meeting inclusion 
criteria, involving a total of 109 patients. The 
reviewers determined that there was a suggestion 
of enhanced benefi t in a program of anal biofeed-
back, electrical stimulation, and exercises over 
similar programs involving vaginal biofeed-
back and exercises alone, particularly in the 
postobste trical population.110 Another reviewer 
reached similar conclusions about trials investi-
gating electrical stimulation alone in the treat-
ment of fecal incontinence.111

Conclusion

Pelvic fl oor physiotherapy plays an important role 
in the armamentarium against lower urinary tract 
dysfunction. Scientifi c studies evaluating the effi -
cacy of these techniques are variable in their 
support; this likely represents variations in treat-
ment regimens, details of technique, and patient 

Rectoanal angle

Superficial sling

Pubic bone

Median sling 
EAS

Puborectalis
sling

Coccyx

FIGURE 8.5. External anal sphincter.
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population. Although a great deal of attention is 
paid to new and expensive pharmacotherapy, 
scientifi c data suggests that pelvic fl oor exercises, 
behavioral therapy, and pelvic physiotherapy can 
be equally, or even more, effective than drug 
therapy; the combination may be more effective 
still.112,113 These interventions have a higher 
success rate among younger women with high 
motivation, less advanced pelvic fl oor dysfunc-
tion, without previous urogynecologic surgery, 
and less severe symptomatology. More rigorous 
trials are needed to come to more defi nitive 
conclusions about the comparative effi cacy of 
physiotherapy over other behavioral, surgical, or 
pharmacologic treatments.

Key Points

• Pelvic fl oor biofeedback converts muscle 
activity into visual or auditory stimuli, allowing 
the patient to identify and amplify her “Kegel 
squeeze” efforts.

• A simple perineometer represents a “low tech” 
biofeedback device, whereas more sophisticated 
machines utilize EMG surface electrodes to 
enhance muscle isolation.

• Electrical stimulation therapy utilizes vaginal 
probes, which deliver mild stimulation to the 
pelvic fl oor nerves and muscles. Home units are 
available, allowing women an alternative for 
both stress and urge incontinence.

• “Neuromodulation” refers to an implantable 
“pelvic pacemaker” electrode, designed for 
women with overactive bladder symptoms that 
fail to respond to non-invasive therapy.
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temporarily, because the above-mentioned 
restrictions do not fi t into their immediate plans. 
Others wear pessaries during their reproductive 
years and then undergo surgery once they have 
completed their families. In some cases, pessaries 
are indicated to provide relief of prolapse symp-
toms during pregnancy.

Pessaries can also be used to simulate the bene-
fi ts of surgery for women whose prolapse symp-
toms seem worse than their physical fi ndings 
(i.e., severe symptoms associated with minimal 
prolapse). If wearing a pessary alleviates the 
bothersome symptoms in this group of women, 
then prolapse surgery is likely to be successful 
as well.

Certain pessaries can also be useful in the man-
agement of stress urinary incontinence by provid-
ing differential support to the urethra (Figure 9.1). 
Women who have very predictable stress urinary 
incontinence during athletic activities such as 
golf, horseback riding, tennis or soccer sometimes 
choose this type of pessary, thinking of it as just 
another “athletic brace.”

Still, the most typical pessary wearers are poor 
surgical candidates age 65 or older,1 Women with 
immunosuppressive conditions such as poorly 
controlled diabetes mellitus or HIV may be subject 
to serious infections following pelvic reconstruc-
tive surgery. Also, any history of pelvic radiation 
greatly increases the potential for wound break-
down or erosion of graft material. In these situa-
tions, the risks of surgery probably outweigh the 
benefi ts. For such high-risk patients, surgery 
should only be considered after pessary manage-
ment has proven unsuccessful.

Introduction

Although pessaries have been used successfully 
for thousands of years, they are often overlooked 
as a fi rst-line treatment option for women with 
pelvic organ prolapse. When properly fi tted, pes-
saries can provide immediate relief of prolapse 
symptoms. These devices, which represent the 
primary non-surgical management option for 
pelvic organ prolapse, are appropriate for either 
temporary or long-term use.

Indications for Pessary Placement

Although often considered a treatment option for 
elderly patients only, pessaries can be appropri-
ate for younger women as well. In fact, any 
patient suffering from pelvic organ prolapse is a 
potential candidate for pessary placement. Ulti-
mately, the decision about whether a woman will 
wear a pessary or undergo surgery is hers alone—
regardless of her age. That is because surgery to 
correct prolapse, even if performed via laparo-
scopic or vaginal techniques, always carries the 
possibility of a more diffi cult recuperation than 
expected. Women undergoing these types of 
operations are usually asked to restrict their 
physical activity for twelve weeks while they heal. 
These restrictions often involve lifting no more 
than 10 pounds, avoiding signifi cant straining 
with bowel movements, and refraining from 
intercourse. Some women who would other-
wise undergo surgery choose to use a pessary 
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Choosing the Proper Pessary—the 
Good, Bad, and Ugly

Even for practitioners with little or no experience, 
offering pessary management to their patients 
with pelvic organ prolapse requires only a minimal 
initial outlay of time and money. In fact, from a 
“bang for your buck” standpoint, few treatment 
modalities compare with pessary management. 
While the wide array of pessary shapes and sizes 
can be daunting to new users, the vast majority of 
patients are successfully treated with one of only 
two basic types—the ring with support and the 
Gellhorn. Choosing between these two pessary 
types is usually quite simple. Figure 9.2 depicts 
these and other pessaries. All pessaries discussed 
in this chapter are made of medical grade silicone. 
They are durable and do not tend to create a foul 
odor. Older pessaries made of rubber or latex 
should be considered obsolete.

Regardless of the specifi c defect present (i.e. 
cystocele, rectocele, uterine prolapse. etc.), a ring 
with support will often do the job. When a ring 
with support works effectively, it is the best choice, 
because patients can usually be taught to manage 
these pessaries by themselves. When the ring with 
support will not work (i.e., when it tends to fall 
out), the next choice should be a Gellhorn pessary. 
In most cases, if a Gellhorn pessary does not work, 
the likelihood of fi nding a successful pessary 
device drops precipitously, and the remaining 
pessary choices carry much higher rates of com-
plications and patient dissatisfaction. Other vari-
eties of pessaries are as follow:

Donut Pessary

This space-fi lling pessary can be diffi cult to 
remove and replace. Patients are almost never 
able to manage it themselves. It also produces 
more vaginal discharge than most other 
pessaries.

Cube Pessary

This pessary should only be used as a last resort 
for patients who will remove it and replace it 
themselves on a daily basis. If it is not removed 
regularly, it will cause serious vaginal ulcerations 
and a copious vaginal discharge.

Gehrung Pessary

This pessary is technically diffi cult to place 
correctly, and it tends to rotate out of the proper 
position.

Hodge Pessary

This pessary and the other “lever” pessaries 
(which look very much like this one) work by 
being wedged behind the pubic bone. While their 
shape is supposed to allow patients to have inter-
course while the pessary is in place, the number 
of women who actually try to do so is unknown. 
They are technically diffi cult to place and tend to 
cause more pain than either the ring with support 
or the Gellhorn.

Incontinence dish pessary

FIGURE 9.1. The incontinence-dish pessary works to prevent/
diminish urinary incontinence because the bulb-like structure 
compresses the urethra during episodes of increased abdominal 
pressure.
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Inflatoball Pessary

This pessary is made of latex—NOT silicone. It is 
in the shape of a donut pessary, but it has a stem 
through which it can be infl ated with air. It is 
designed to be infl ated to a size that matches the 
patient’s defect. The latex material tends to absorb 
the vaginal discharge, which gives this pessary a 
foul odor after only short-term use. It also has all 
of the above-mentioned disadvantages of the 
donut pessary.

Fitting the Pessary—3 Easy Steps

In a study of nearly 500 women, Swift et al. showed 
that women do not usually feel prolapse symp-
toms until their prolapse extends beyond 
the introitus.2 Therefore, the goal of pessary 

placement is to keep the pelvic organs from 
bulging beyond the opening of the vagina. Regard-
less of the specifi c type of pessary, the proper size 
for a given patient is the smallest one that doesn’t 
fall out. As mentioned above, a ring with support 
pessary should usually be tried fi rst. Virtually any 
patient can retain a pessary comfortably as long 
as one thing is true about her physical exam—the 
vaginal canal needs to be greater in caliber than 
the vaginal opening or introitus. That is because 
the introitus and perineal body tend to hold a 
pessary in place. As such, women with introitus 
measurements of less than 4 centimeters are more 
likely to be the best pessary candidates.

Step 1—Digital Exam

Simply place two fi ngers inside the vagina as 
would be done during any bimanual exam. Spread 

Cube

Gelhorn

Doughnut

Smith-Hodge

Ring

Ring with support

Gehrung

FIGURE 9.2. The various commonly used 
pessaries. The most useful of these by far are 
the Gellhorn and ring with support.
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your fi ngers as wide as you can without causing 
pain, and remember that width. Keep your fi ngers 
at that width while removing them from the 
vagina. If the introitus and perineal body force 
you to close your fi ngers somewhat in order to 
withdraw them, a pessary will usually work well. 
If, on the other hand, the vaginal canal is smaller 
than, or the same size as, the opening, a pessary 
may tend to fall out. When choosing either a ring 
with support or Gellhorn pessary, the width of the 
vaginal canal (determined during your bimanual 
exam) should be the same as the diameter of the 
pessary you choose.

Step 2—“How Does It Feel?”

After placing the pessary in the vagina, ask the 
patient, “How does that feel?” The best possible 
answer is something like, “How does ‘what’ feel?” 
In other words, a patient will not usually feel the 
properly fi tted pessary. This is usually surprising 
to the patient. If the pessary is causing any dis-
comfort, it should be immediately removed, 
because such discomfort always gets worse. If a 
patient describes a vague sensation of mild irrita-
tion but no real discomfort, this feeling could 
simply be the result of manipulation during the 
exam. Clinical judgment should be used to deter-
mine whether such mild irritation warrants imme-
diate removal of the pessary.

Step 3—The Cough Test

With the patient in the dorsal lithotomy position, 
immediately after placing the pessary, ask her to 
cough vigorously. If the pessary is much too small, 
it may simply fall out. If it doesn’t fall out spon-
taneously, gently tug on the edge of the pessary as 
the patient coughs again. If it becomes dislodged 
with only minimal additional pressure, it is too 
small. If the patient passes both of these tests in 
the lithotomy position, ask her to stand up and 
then repeat the process.

The patient herself should perform the fi nal 
sizing test by herself, in your offi ce bathroom. 
While sitting on the toilet, she should strain as 
though she were moving her bowels; you may 
consider fastening a plastic urometer “hat” to the 
toilet rim to avoid having the pessary device fall 

into the toilet itself. If the pessary remains in 
place, there is little chance that it will become 
dislodged during the patient’s day-to-day life.

If the pessary falls out during any of these tests, 
repeat the process with a slightly larger, or perhaps 
a different type of, pessary.

Pessary Management

Once the proper pessary has been chosen, the 
patient should attempt to answer one simple 
question: Is her quality of life better while wearing 
the pessary? We usually ask patients to leave the 
pessary in place continuously and return to the 
offi ce in 1 to 2 weeks. When the patient returns to 
the offi ce, she is simply asked whether she wants 
to continue using the pessary. If her answer is 
“yes”, we then attempt to teach her to insert and 
remove it herself. For those patients unable or 
unwilling to do this, an offi ce management sched-
ule is set up. For most of these patients, offi ce 
visits are scheduled every 2 to 3 months. During 
those visits, the pessary is removed, cleaned, and 
replaced. The vagina is irrigated and inspected for 
abrasions and ulcerations.

Complications Associated with 
Pessary Use

True pessary complications are rare and are 
almost always associated with non-compliance 
to the management plan described above. Other 
common problems that fall short of complication 
status include (1) a tendency toward urinary 
incontinence, (2) vaginal discharge. (3) minor 
vaginal spotting, or (4) spontaneous expulsion.

The most common true complication of pessary 
use is vaginal ulceration or abrasion. Such lesions 
are easily treated by leaving the pessary out for 2 
to 3 weeks while the patient uses vaginal estrogen 
cream each night. For persistent lesions, discon-
tinuation of pessary use—and even biopsy—may 
be necessary. If a pessary is left in place continu-
ously, with no intervening offi ce management 
visits, it can even become incarcerated or migrate 
into adjacent viscera.
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Key Points

• Although pessaries have been used successfully 
for thousands of years, they are often over-
looked as a fi rst-line treatment option for 
women with pelvic organ prolapse. In fact, any 
patient suffering from pelvic organ prolapse is 
a potential candidate for pessary placement.

• The goal of pessary placement is to simply keep 
the pelvic organs from bulging beyond the 
opening of the vagina.

• Virtually any patient can retain a pessary 
comfortably as long as one thing is true about 
her physical exam—the vaginal canal needs to 
be greater in caliber than the vaginal opening 
or introitus.

• The most useful pessaries are the ring with 
support and the Gellhorn. They should be tried 
in that order, with patients who cannot retain 
the ring with support subsequently receiving a 
trial of the Gellhorn.

Other Information—Pessary Pearls

• Not all pessary wearers require treatment with 
vaginal estrogen. Use of vaginal estrogen can 
be limited to those patients with urogenital 
atrophy or a proven tendency toward vaginal 
ulceration.

• A thorough vaginal inspection prior to pessary 
fi tting is the only way to determine whether a 
vaginal lesion was caused by the pessary itself.

• Many patients will only have a tendency 
toward pessary expulsion during bowel move-
ments. If these patients are willing to simply 
hold the pessary in place with their fi ngers 
during a bowel movement, many of them 
will continue pessary use rather than choose 
surgery.

• A pessary will sometimes cause otherwise 
normal Pap smears to be read as atypical. 
Knowledge of this phenomenon can aid practi-
tioners as they decide whether to perform 
colposcopy and biopsy as follow-up to such 
Pap smears.

• Posterior defects (rectocele or perineocele) are 
the most diffi cult to treat with a pessary.

Antibiotic gels are usually only useful for patients 
with a copious foul-smelling vaginal discharge. 
For instance, metronidazole may be helpful for 
bacterial vaginosis that presents as a homoge-
neous, copious grey discharge.
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Surgery for Urinary Incontinence

Urinary incontinence can be divided, as previous 
chapters have discussed, into two basic catego-
ries—stress and urge. The vast majority of surger-
ies performed for incontinence are done to treat 
stress urinary incontinence (SUI). Approximately 
135,000 women per year have inpatient surgery 
for the treatment of SUI, and many more may 
have outpatient surgery.2 Stress urinary inconti-
nence has generally been considered to be a result 
of either poor anatomical support of the urethra 
and bladder neck (urethrovesical junction hyper-
mobility) or a weakness of the urethral sphincter 
muscles themselves (intrinsic urethral sphincter 
defi ciency). The various types of operations used 
to treat this condition refl ect these two theoretical 
etiologies.

Surgery for Stress Urinary 
Incontinence

Traditional Vaginal Surgeries

One long-standing theory used to explain the 
pathophysiology of stress urinary incontinence is 
that of the hypermobile urethrovesical angle. 
Many continence operations have been designed 
to correct this anatomical defect by reinforcing 
the “shelf ” of vaginal support upon which the 
bladder neck and urethra normally rest. In the 
early part of the twentieth century two surgeons 
popularized a vaginal approach to re-supporting 
the bladder neck. This procedure—known as the 

Introduction

Although nonsurgical treatments outlined in the 
preceding chapters are invaluable to countless 
women, it is an unavoidable fact that at least 11% 
of women ultimately elect to undergo surgery to 
correct vaginal prolapse or incontinence.1 When 
behavioral and pharmacological modalities fail to 
provide adequate symptom relief, surgery is often 
the only option available to improve a patient’s 
quality of life.

The female pelvis presents a number of unique 
challenges that, until recently, rendered tradi-
tional surgical procedures susceptible to high 
rates of failure or limited long-term success. 
However, numerous recent innovations in surgi-
cal technique and materials are addressing many 
of these shortcomings. As a result, women today 
enjoy higher rates of long-term surgical cure than 
those of the previous generation, most often with 
a shorter hospital stay and recovery time when 
compared with the surgical alternatives of years 
past.

It is important for primary care providers to 
understand the latest options available to patients 
pursuing surgery so that accurate advice can be 
provided. In this chapter we will review the most 
common operations performed for urinary incon-
tinence, pelvic organ prolapse, anal incontinence, 
and defecatory dysfunction, including new and 
emerging techniques. Moreover, we will review 
what patients and their primary care providers 
can expect in terms of post-operative recovery, 
physical activity limitations, and a return to their 
daily routine.

Surgery for Incontinence and Pelvic 
Dysfunction: Overview for the PCP
Miles Murphy and Vincent R. Lucente
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Kelly-Kennedy plication—is often referred to in 
layman’s terms as a “bladder tack.” It is performed 
through a midline vertical incision in the anterior 
vaginal wall. The pubocervical fascia layer beneath 
the vaginal epithelium is then plicated across the 
midline, creating a shelf under the urethra and 
stabilizing it during rises in intra-abdominal 
pressure.

One of the virtues of this procedure is that it, 
like other vaginal operations, is minimally inva-
sive. But its use over the last few decades has 
declined. Cure rates in studies investigating this 
procedure vary greatly; but in our opinion, the 
Kelly-Kennedy plication should no longer be 
considered a primary treatment for stress 
incontinence.

A vaginal procedure related to the Kelly plica-
tion is the bladder neck needle suspension. Sutures 
are looped through the periurethral tissue on 
either side of the bladder neck and passed from 
the vagina to the anterior abdominal wall, using 
long needles. The goal, again, is to elevate, support, 
and stabilize the urethrovesical junction during 
rises in intra-abdominal pressure. Three of the 
most common names associated with needle sus-
pensions are Pereyra, Raz, and Stamey.

Although these procedures represented an 
important step in the evolution of incontinence 
surgery, a recent systematic Cochrane review3 
concluded that they do not provide satisfactory 
results compared with other, newer options.

Retropubic Urethropexies

As mentioned in Chapter 2, the retropubic space, 
also known as the space of Retzius, is a potential 
space that exists between the posterior surface of 
the pubic bone and the bladder. A retropubic ure-
thropexy (or colposuspension) is performed by 
entering this space and suspending the bladder 
neck to a fi xed anchoring point. In the case of an 
“MMK ”—named for Drs. Marshall, Marchetti 
and Krantz 4—this point is the periosteum of the 
pubic bone. For a Burch procedure,5,6 it is the 
pectineal (Cooper’s) ligament.

A number of modifi cations to the Burch proce-
dure have been described since this original 
publication, but the core surgery remains the 
same. The purpose, anatomically speaking, is to 
correct hypermobility of the urethrovesical angle 

thus reestablishing continence. When grouped 
together, these two procedures have a great deal 
of medical evidence to support their use. A review 
of 33 trials involving over 2400 women showed a 
range of overall cure rates from 69% to 88% for 
the Burch procedure,5 with a moderate drop to 
70% cure at fi ve years. Further reviews have shown 
no clear difference in cure rates between these 
procedures when performed from either an open 
or laparoscopic approach.7 With these data and 
decades of experience establishing its safety 
profi le, the retropubic urethropexy remains an 
important surgical treatment of stress urinary 
incontinence in women.

As the next section will demonstrate, however, 
an argument can be made that a new generation 
of suburethral slings—beginning with the “TVT”, 
and followed by numerous second generation 
products in recent years—has fast replaced the 
urethropexy as a new gold standard in the fi rst 
line treatment of stress incontinence.

Suburethral Slings

Suburethral sling procedures can be divided into 
two basic categories: traditional pubovaginal 
slings and minimally invasive midurethral slings. 
In traditional sling procedures a strip of material, 
be it biological (i.e., autologous or cadaveric 
fascia) or synthetic (i.e., Mersilene or polytetra-
fl uoroethylene), is tunneled underneath the prox-
imal urethra and secured to the rectus muscles, 
pubic bone, or iliopectineal (Cooper’s) ligaments. 
This sling stabilizes and may even provide a kink-
ing mechanism during rises in intra-abdominal 
pressure, such as a cough or sneeze, which pre-
vents incontinence.

The fi rst suburethral slings were performed via 
a combined abdominal and vaginal approach. 
When autologous material is used for the sling, 
this must be harvested fi rst (usually rectus fascia 
or fascia lata). An abdominal incision is used to 
gain access to the retropubic space. A vaginal inci-
sion is then made under the urethra. The sling is 
then generally passed from the retropubic space 
down into the vaginal incision at the bladder neck 
and then back up into the retropubic space on the 
contralateral side. As mentioned above, various 
materials and points of securement can be used 
during for sling procedures. Many of these various 
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techniques and materials are effective; however, 
the fi xed nature of these slings can result in 
signifi cant voiding dysfunction and/or urinary 
retention in a certain percentage of patients.

In an attempt to avoid these adverse outcomes 
while maintaining the excellent continence rates 
seen with traditional suburethral slings, a move 
has been made in the last ten years towards devel-
oping less invasive slings. In 1996 a procedure was 
described in which a synthetic sling was placed as 
an ambulatory procedure under local anesthesia 
and sedation; this came to be known as tension-
free vaginal tape (TVT).8

Unlike traditional slings, the TVT sling is 
placed at the mid-urethra, not the urethrovesical 
junction; and rather than attaching the sling to a 
fi xed structure, it is placed in a “tension-free” 
manner. Only minimal vaginal and periurethral 
dissection is performed, and the ends of the sling 
are attached to narrow trocars that allow passage 
of the sling behind the pubic bone and upwards 
to two small suprapubic skin incisions. Figure 
10.1 depicts the differences between the Burch 
procedure, the traditional sling, and the TVT-type 
mid-urethral sling. Once the TVT gained world-
wide popularity, other surgical device companies 
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FIGURE 10.1. The Burch procedure creates a “hammock” of vagina 
tissue to support the urethra—by suspending vaginal tissue to 
Cooper’s ligament. Mid-urethral slings are much looser and allow 

the urethral mobility to engage the sling itself. Traditional slings 
compress and elevate the proximal urethra to decrease urethral 
mobility.
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began to bring modifi ed versions to the market. 
These include various shapes of passing devices 
and different sling materials, both synthetic and 
biologic. The majority of current mid-urethral 
sling products utilize a polypropylene mesh “tape” 
measuring 1 cm wide. In the last few years a 
number of device companies have also developed 
minimally invasive slings that are placed through 
the obturator foramen rather than the retropubic 
space. Figure 10.2 depicts the difference between 
transobturator and retropubic slings. At least part 
of the rationale for developing the transobturator 
technique is that, in theory, the obturator sling 
should have a greater safety profi le than the ret-
ropubic version. With the obturator approach, 
bladder perforation should be less likely and, 
more importantly, it is virtually impossible to 
enter the intraperitoneal cavity with this tech-
nique. This negates the rare, but potentially dev-
astating, risk of bowel perforation sometimes seen 
with the retropubic approach.

To date, there are no randomized trials com-
paring traditional slings to any of the newer, mini-
mally invasive mid-urethral slings. However, 
two-year data from a prospective, multicenter 
randomized trial comparing TVT and colposus-
pension (open Burch) in 344 women has recently 
been published.9 This study showed that the TVT 

procedure was at least as effective as colpospen-
sion. In a related analysis, TVT was found to 
also be more cost effective, at least in short-
term follow-up, than colposuspension.10 Similar 
analyses have projected continued cost effective-
ness within fi ve years after surgery.11 Another ran-
domized trial comparing TVT to laparoscopic 
Burch colposuspension showed greater objective 
(at one year) and subjective (at one and two years) 
cure rates with TVT.12

There are still many unanswered questions 
regarding this new generation of minimally inva-
sive mid-urethral slings, but they are certain to 
play a very large role in the surgical management 
of stress urinary incontinence in the foreseeable 
future.

Periurethral Bulking Agents

Injection of periurethral bulking agents repre-
sents another minimally invasive treatment 
alternative for female SUI, and one that can be 
performed as an offi ce procedure (Figure 10.3).

UrethraUterus

Bladder Pubic bone

Bulking
material

FIGURE 10.2. Periurethral bulking agents compress or “squish” the 
urethra closed during episodes of intra-abdominal pressure.

Sacral nerve stimulator

Electrode in 
S3 foramen

FIGURE 10.3. The InterStim sacral neuromodulation device.
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Injection is performed under cystourethro-
scopic guidance, with the bulking agent injected 
behind the epithelial lining of the proximal urethra 
until this tissue bulges into the lumen of the 
urethra. This procedure is then repeated on 
the contralateral side until complete closure of 
the urethral lumen is seen.

The use of periurethral bulking agents appears 
to be best suited to patients without urethrovesi-
cal junction hypermobility (sometimes referred to 
as a “fi xed” or “drainpipe” urethra). Over the 
years, many materials have been studied as poten-
tial bulking agents. But until recently, only glutar-
aldehyde cross-linked (GAX) collagen has been 
consistently used by practitioners in the United 
States. Use of collagen requires a skin test weeks 
in advance of periurethral use, but it is generally 
quite well tolerated by the majority of patients. 
Serious complications are exceedingly rare, but 
there is a time-related decline in cure rates with 
collagen.13

In 1999 the use of carbon-coated zirconium 
oxide microbeads (Durasphere) was approved for 
use a periurethral bulking agent, and a random-
ized trial found it to be equally effective as colla-
gen.14 In 2005 a third material was approved for 
periurethral injection. It is a solution of ethylene 
vinyl alcohol copolymer in a dimethyl sulfoxide 
carrier (Tegress) that forms a hydrophilic implant 
that helps prevent involuntary loss of urine 
through the urethra.

A recent review involving periurethral bulking 
agents showed equivalence between these three 
materials at 12 months.15 The only trial comparing 
periurethral bulking agents to surgical manage-
ment showed a signifi cantly better objective 
outcome in the surgical group.16 An acceptable 
outcome with periurethral bulking agents often 
requires multiple injections over a number of 
months.

The advent of mid-urethral slings, which 
can be placed under local analgesia with IV 
sedation, has reduced the need for periurethral 
bulking agents. Nevertheless, the technique 
still provides an excellent option for certain 
patients with intrinsic sphincter defi ciency, par-
ticularly for elderly or medically complicated 
patients when an offi ce-based technique is 
preferred.

Surgery for Urge Urinary Incontinence

Sacral Neuromodulation

In the past there were no surgical treatments for 
overactive bladder and urge urinary incontinence, 
save highly invasive procedures such as bladder 
augmentation or urinary diversion. In the past 
decade two new minimally invasive therapies 
have emerged which provide a surgical option for 
patients with severe disease who have failed tra-
ditional pharmacologic therapy.

The fi rst of these is sacral neuromodulation. As 
far back as the 1970s, animal models were used to 
evaluate the effect of sacral nerve stimulation on 
bladder function. But it was not until 1997 that the 
FDA approved the fi rst permanent, implantable 
device for the treatment of refractory urge urinary 
incontinence, urgency–frequency syndrome, and 
non-obstructive urinary retention in humans. 
This device, known as InterStim (Figure 10.4)), 
can now be inserted under local analgesia with IV 
sedation.

Sacral neuromodulation is a two-stage proce-
dure that can be accomplished during two outpa-
tient surgeries scheduled a few weeks apart. Prior 
to the fi rst stage of the procedure, the patient 
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FIGURE 10.4. A depiction of the retropubic and transobturator 
approach to suburethral slings.
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keeps a record of all her voids and incontinent 
episodes for at least fi ve days. During the Stage 
I procedure, a permanent lead is implanted 
percutaneously through the S3 foramen. This lead 
is connected to an extension wire that exits 
through the patient’s skin along the lower back 
and is plugged into an external stimulator that the 
patient clips to her clothes as she would a pager 
or cell phone. With mild pulsatile stimulation 
delivered to the sacral nerve roots from this exter-
nal device, the patient completes a series of voiding 
diaries over the next several days (i.e., the “test 
period”). If she reports greater than 50% improve-
ment in her symptoms, she is considered an 
appropriate candidate to proceed to Stage II. The 
Stage II procedure, which takes approximately 15 
to 30 minutes to perform under local anesthesia, 
involves reconnecting the lead to an implantable 
pulse generator (IPG) that is placed between the 
buttock and iliac crest. The battery life of the IPG 
is approximately 7 years.

In a multi-center, randomized controlled 
clinical trial of 51 patients, those who underwent 
treatment with sacral neuromodulation had a 
signifi cant decrease in the number of voids daily 
and their degree of urgency, as well as an increase 
in the volume voided when compared to the 
controls.17 This, and another study with longer 
follow-up,18 also showed signifi cantly improved 
quality of life following sacral neuromodulation. 
Figure 10.4 depicts the InterStim device in place.

Surgery for Pelvic Organ Prolapse

Prolapse is caused by defects in the connective 
tissue supporting the vagina and uterus as well as 
neuromuscular damage to the levator ani muscles 
that form the pelvic fl oor.

In recent years practitioners have come to 
appreciate that, more often than not, women with 
POP suffer from some combination of defects in 
the anterior, posterior, and apical compartments 
of the vagina. One trend receiving much attention 
is the use of graft materials to augment traditional 
surgical repairs. Much research is now being con-
ducted to determine their effi cacy and safety in 
pelvic reconstructive surgery.

Anterior and Posterior Vaginal 
Wall Repair

Traditional Anterior and Posterior Repair

Vaginal hysterectomy with anterior and posterior 
colporrhaphy (“A & P repair”) has long been the 
mainstay for surgical treatment of utero-vaginal 
prolapse. Anterior and posterior repairs can 
also be performed independently with uterine 
preservation or in a patient who has had a prior 
hysterectomy.

Prolapse of the anterior vaginal wall is com-
monly referred to as a cystocele, often described 
as a “dropped bladder.” It is important to empha-
size that cystocele bulges result from defects in 
support of the vagina, not an inherent fl aw of the 
bladder itself.

The technique of an anterior colporrhaphy 
(“anterior repair”) is the traditional repair for a 
cystocele. It involves a midline vertical incision 
through the anterior vaginal wall, followed by 
dissection of the vaginal epithelium from the 
underlying pubocervical fascia. The fascia is then 
plicated across the midline with delayed absorb-
able or permanent suture. Excess vaginal epithe-
lium is trimmed away, and the incision is closed.

Posterior colporrhaphy (“posterior repair”) is 
the traditional repair for a rectocele, employing a 
similar surgical technique. A midline vertical inci-
sion is made through the posterior vaginal epithe-
lium, which is then dissected off the underlying 
rectovaginal fascia until the medial edges of the 
levator ani muscles are reached. The redundant 
rectovaginal fascia is then plicated in the midline 
using absorbable suture. Repair of a relaxed 
vaginal outlet (perineorrhaphy) is often performed 
concomitantly, with sutures placed to re-approxi-
mate damaged bulbocavernosus and transverse 
perineal musculature. Excess vaginal epithelium 
is trimmed away, and the incision is closed.

Paravaginal Repair

The paravaginal defect repair was initially 
described as an open abdominal procedure in 
which the retropubic space is entered and breaks 
in the attachments of the vagina to the pelvic side-
walls are identifi ed. Permanent sutures, placed 
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through the lateral aspects of the anterior vaginal 
wall, reattach the vaginal fornices to their normal 
site of fi xation: the arcus tendineus fascia pelvis 
(ATFP). The ATFP is a condensation of fascia that 
lies on the obturator internus muscle and spans 
from the ischial spine to the pubic ramus. Approx-
imately 3 to 5 interrupted sutures are used on each 
side, to close a paravaginal defect. This repair has 
also been described as a vaginal and laparoscopic 
procedure.

Severe or Recurrent Defects

If the support defects are extensive enough, the 
integrity of the anterior or posterior vaginal fascia 
is severely compromised; or if the patient has had 
a previously failed reconstructive surgery, many 
of the above repairs can be augmented by the use 
of surgical grafts. These grafts can be autologous 
(such as fascia lata), xenografts (porcine dermis) 
or synthetic (such as polypropylene).

Very recently, several surgical device compa-
nies have developed “prolapse kits” which include 
synthetic mesh and specially shaped needles 
designed to pass arms of the mesh through the 
obturator membrane (much like the transob-
turator slings depicted above). These devices 
(such as the Gynecare Prolift® by Ethicon, Inc., 
Somerville, NJ) are all placed through a vaginal 
route and show great promise as minimally inva-
sive solutions to correct prolapse.

Vaginal Apical Suspensions

Sacrospinous Ligament Suspension

Numerous procedures have been described to re-
establish adequate support in women with apical 
prolapse. One common procedure used to res-
uspend the vaginal apex is the sacrospinous 
ligament suspension (SSLS). The sacrospinous 
ligaments are retroperitoneal structures spanning 
from the ischial spines to the lateral, lower aspect 
of the sacrum and coccyx. They are among the 
fi rmer points of attachment for reconstructive 
pelvic surgery, and access is usually obtained 
through a midline posterior vaginal incision. The 
sacrospinous sutures are then placed through the 
vaginal apex, thus resuspending the apex when 
tied down.

Potential complications of this procedure are 
hemorrhage, buttock pain, nerve injury, rectal 
injury, and recurrent anterior vaginal wall pro-
lapse. Cure rates vary from 60% to 90%. One 
recent observational study over a 16-year period 
demonstrated few serious complications and few 
failures for support of the vaginal apex.19

Uterosacral Vault Suspension

The uterosacral ligaments are the primary sus-
pensory structures in normal female pelvic 
anatomy. The uterosacral vault suspension 
(USVS) is predicated on the belief that normal 
anatomical support can be recreated by suturing 
the vaginal apex to portions of these ligaments.

Two landmark studies describing this tech-
nique, published in 2000, demonstrated an optimal 
anatomic outcome in approximately 90% of sub-
jects.20,21 This procedure can be performed at the 
time of hysterectomy or in a patient who has pre-
viously undergone hysterectomy and presents 
with vaginal vault prolapse. While access to 
these ligaments can be gained through a retro- or 
extra-peritoneal approach, it is most frequently 
performed intraperitoneally. In the case of hyster-
ectomy, the sutures are placed through the vaginal 
cuff prior to cuff closure. In the case of post-hys-
terectomy prolapse, the ligaments are reached 
after opening the enterocele hernia sac at the apex 
of the vagina.

Two to three non-absorbable sutures are placed 
through the proximal aspect of each uterosacral 
ligament. Care should be taken to identify and 
avoid the ureters when placing these sutures. In 
one series of vaginal USVS, ureteral occlusion 
was noted in 5 of 46 cases, with two of these 
women requiring ureteral reimplantation21; thus, 
cystoscopic evidence of ureteral patency should 
be confi rmed before leaving the operative suite. 
One end of each suture is then brought through 
the fascia of the anterior and posterior vaginal 
walls. By tying down these sutures the anterior 
and posterior fascia are brought together, 
correcting or preventing any future enterocele 
and also resuspending the vaginal apex. One 
cadaveric study comparing the vaginal and lapa-
roscopic approach demonstrated comparable 
tensile strength in suturing between the two 
techniques.22
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Abdominal Sacral Colpopexy

The abdominal sacral colpopexy (ASC) is a vaginal 
suspension procedure performed abdominally, 
which allows a more diffuse distribution of tension 
over the vagina by attaching surgical graft material 
to the anterior and posterior vaginal walls and then 
attaching this graft up to the sacrum. Like the 
USVS, ASC can be performed at the time of hyster-
ectomy or in patients with prior hysterectomy.

The technique involves an incision in the pos-
terior peritoneum running from the sacral prom-
ontory to the vagina, carried anteriorly into the 
vesicovaginal space and posteriorly into the rec-
tovaginal space. Permanent suture is then used to 
attach synthetic mesh, or a biological graft, to the 
undersurface of the anterior and posterior vaginal 
walls. The tail of mesh attached to the anterior 
and posterior grafts is then sutured to the anterior 
longitudinal ligament of the sacrum. The perito-
neum is then reapproximated over the grafts to 
prevent contact between the graft and bowel so as 
to minimize the risk of bowel obstruction.

While the ASC can be performed laparoscopi-
cally, it is usually performed through an open 
abdominal incision. As such, it is more invasive 
than the previously described reconstructive sur-
geries, but it is a very durable procedure and is 
considered by many to be the “gold standard” for 
vaginal vault prolapse—especially for recurrent 
defects. Another benefi t of the ASC is that, if the 
dissection is extensive enough and the graft is 
placed far enough down the walls of the vagina, 
this procedure often corrects other defects such as 
cystoceles and rectoceles.

A recent comprehensive review of close to 100 
studies investigating ASC found a success rate 
ranging from 78% to 100%, for correcting apical 
prolapse.23 The median re-operation rate for 
prolapse was 4.4%, and the overall rate of graft 
erosion into the vagina was 3.4%. The authors 
concluded—and we agree—that ASC “is a reliable 
procedure that effectively and consistently 
resolves vaginal vault prolapse.”

Obliterative Surgery

The objective of the above reconstructive surger-
ies is not only to relieve the patient of her symp-
toms of prolapse, but also to create a functional 

vagina with satisfactory coital ability. If future 
coital activity is not planned or desired and/or a 
patient does not feel like she will be psychologi-
cally impaired without a functional vagina, an 
obliterative procedure is an option for women 
with complete apical prolapse. The ultimate result 
of a successful obliterative procedure is that of 
normal appearing external genitalia, but an oblit-
erated vaginal canal.

In patients with complete post-hysterectomy 
vaginal vault prolapse the procedure is called a 
total colpectomy. The vaginal epithelium is com-
pletely excised from the prolapse bulge, leaving 
just the fi bromuscular tube of the vagina. Through 
a series of transverse rows or purse-string sutures 
starting at the leading edge of the prolapse, the 
apex of the vagina is inverted. This process is 
repeated until the prolapse bulge is reduced above 
the introitus. The perineum and levator ani mus-
culature are then closed in the midline prior to 
reducing the introital size.24,25

Patients with uterovaginal prolapse can undergo 
a LeFort colpocleisis. As with a colpectomy, after 
removal of vaginal skin a series of transverse rows 
of sutures are placed, and the cervix and vagina 
are inverted and the sutures tied such that the 
anterior wall of the vagina is in direct opposition 
to the posterior wall. Unlike total colpectomy, 
however, tunnels of vaginal epithelium are left 
intact to allow drainage of any potential future 
cervical mucous or blood.

These surgeries are best suited for elderly, med-
ically frail patients who understand the conse-
quences of the surgery. The benefi ts of obliterative 
procedures are that they can be performed rela-
tively quickly under regional or even local anes-
thesia with minimal blood loss. The peritoneal 
cavity is usually not entered, so there is quick 
return of bowel function and little risk of damage 
to the bowels.

Surgery for Anal Incontinence and 
Defecatory Dysfunction

As embarrassing as it is for patients to talk about 
their urinary incontinence, it is even harder for 
them to talk about anal incontinence (AI). For this 
reason, AI is a grossly underreported condition 
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that is nonetheless devastating for women. AI can 
refer to the loss of gas, liquid stool, and/or solid 
stool. Flatal incontinence is the most common of 
these three and the hardest to treat. We do not 
recommend surgical repair for fl atal incontinence 
by itself, as the risks of the procedure in the face 
of a low success rate do not justify the risks associ-
ated with the procedure. But in the case of a 
woman who is incontinent of solid stool on a 
regular basis and has failed conservative manage-
ment, surgery is often the only option.

Reconstructive Surgery

In women who have a defi nable defect in the 
external anal sphincter, such as is often seen with 
obstetrical trauma, overlapping sphincteroplasty 
is the most common procedure of choice. For this 
repair, a semilunar incision is made parallel to the 
cephalad edge of the sphincter. Dissection is then 
performed from medial to lateral, until the two 
ends of the disrupted sphincter are identifi ed and 
isolated. The muscle edges are then pulled into an 
overlapping position. A series of delayed absorb-
able or permanent mattress sutures are placed 
through the two overlapping ends, and the skin 
is then closed Failure rates generally range from 
20% to 30%.26

A number of other reconstructive surgeries can 
be used in the treatment of AI. Most of these are 
performed at a limited number of medical centers 
and are usually reserved for recurrent cases. In-
depth discussion of these is beyond the scope of 
this chapter but they include: postanal pelvic fl oor 
repair, gracilis and gluteus maximus muscle 
transposition, artifi cial anal sphincter, and colos-
tomy or ileostomy.

Sacral Neuromodulation

Two new minimally invasive techniques that have 
recently been described in the treatment of AI 
are the Secca procedure, which involves radio-
frequency energy delivery to the sphincter, induc-
ing tissue contraction,27 and a bulking procedure 
which involves injection of silicone biomaterial 
into the internal anal sphincter.28 Experience with 
these techniques is limited.

Treatment of AI with sacral neuromodula-
tion—a technology more commonly used for 
urinary incontinence, as discussed in Chapter 
8—is generally reserved for patients with an 
intact external sphincter. The technique of sacral 
neuromodulation for these patients is the same as 
that performed for urinary incontinence. In a 
recent review of over 100 relevant reports, 56% of 
patients went on to the second stage of permanent 
implantation of the nerve stimulator,29 41% to 
75% achieved complete fecal continence, and over 
75% experienced reduced incontinence episodes.

Operative Experience

Before Surgery

Patient preparation will vary from procedure to 
procedure and from patient to patient. As with 
most surgeries, if a patient has ongoing medical 
conditions such as diabetes or heart disease, pre-
operative medical clearance is an essential step. 
Patients may be asked to discontinue medications 
and supplements that can increase the risk of 
bleeding, such as nonsteroidal anti-infl ammatory 
medications (i.e., ibuprofen), aspirin products, 
Coumadin, clopidogrel (Plavix), and some her-
bal medications. Post-menopausal women with 
vaginal atrophy who are going to have reconstruc-
tive surgery may be instructed by their surgeon to 
apply estrogen creams or tablets locally, into the 
vagina, to improve the quality and vascularity of 
the vaginal skin and thereby help with healing.

Finally, most patients will be asked to not take 
anything by mouth after midnight the night before 
surgery and may be asked to perform a bowel 
preparation, particularly before abdominal, and 
especially laparoscopic, surgery.

Just before surgery, most patients receive 
single-dose intravenous antibiotics. Procedure 
times may vary from 30 to 300 minutes, depend-
ing on the complexity of the reconstruction. 
The anesthesia used can also vary from simple 
local and intravenous sedation, in the case of a 
mid-urethral sling or sacral neuromodulation, 
to regional anesthesia (i.e., epidural or spinal) 
for some vaginal reconstructive procedures, to 
general anesthesia for open and laparoscopic 
abdominal surgeries. During surgeries where 
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general anesthesia is not being used, the patient 
will be sedated to the point of sleep in most cases. 
However, in the case of a mid-urethral sling for 
stress urinary incontinence, after the sling has 
been placed, the patient’s sedation may be light-
ened and she may be asked to cough repetitively. 
This allows precise adjustment of the tightness 
of the sling to the point where leakage is no 
longer seen coming from the urethra and has been 
shown to result in greater improvements in post-
operative continence.30

After Surgery

An increasing number of urogynecology proce-
dures can be performed on an outpatient basis; 
currently, the mid-urethral sling for SUI repre-
sents the most common example. However, most 
other reconstructive surgeries require an over-
night stay. Patients who have vaginal or laparo-
scopic procedures may be ready for discharge 
home one to two days after surgery. If an open 
abdominal incision is made, hospital stays are 
usually a bit longer due to a slower return of bowel 
function.

Anti-incontinence procedures may make com-
plete bladder emptying diffi cult in the immediate 
post-operative period. While some patients may 
be able to void prior to leaving the hospital, others 
may need to go home with an indwelling Foley or 
suprapubic catheter, to be removed in the physi-
cian’s offi ce after discharge. Most patients will be 
sent home with prescriptions for pain medication 
and a stool softener such as docusate sodium 
(Colace). This is to prevent the need to strain 
during defecation, which can lead to disruption of 
the surgical repair.

Patients are usually asked to refrain from lifting 
objects heavier than eight pounds (roughly the 
weight of one gallon of milk) for 6 to 12 weeks. 
They are also encouraged not to place anything in 
the vagina, nor have coitus, for a similar period of 
time to allow for proper healing and scarring of 
the reconstructive surgery. However, in most 
other respects, patients are encouraged to be 
active. Walking can be initiated immediately in 
most cases, including the use of stairs, and most 
patients will be able to begin driving within 1–2 
weeks. After a simple procedure such as an out-
patient mid-urethral sling, patients may return to 

low-impact jobs as soon as 72 hours after surgery. 
The more complex reconstructive surgeries gen-
erally require longer convalescent periods (2 to 6 
weeks), especially when performed under general 
anesthesia.

Conclusion

Within the fi eld of female pelvic medicine, inva-
sive surgeries that were commonplace ten years 
ago are rapidly being replaced by less invasive, 
more durable procedures. While further research 
is surely needed, it is important for women and 
their primary care providers to understand that 
many options are available to patients who suffer 
from these debilitating conditions and that these 
options are vastly different than what was avail-
able for their mothers’ generation. In this day and 
age, superior outcomes are being achieved with 
less invasiveness than ever before.

Key Points

• In the last 5 to 10 years, new technology and 
surgical techniques have improved the results of 
surgery to correct pelvic fl oor disorders, while 
at the same time becoming less invasive than 
older techniques.

• The Kelly-Kennedy plication and “needle sus-
pension” surgeries such as the Pereyra, Raz, and 
Stamey procedures have been replaced by mid-
urethral slings such as the TVT.

• Sacral neuromodulation can be very effective 
for relieving urinary frequency, urge inconti-
nence episodes, and urinary retention for 
patients unresponsive to other non-surgical 
treatments.

• There are two basic ways to correct pelvic organ 
prolapse with surgery: (1) the reconstructive 
procedures that seek to restore normal anatomy 
all around and (2) the obliterative techniques 
that seek to alleviate symptoms by closing the 
space through which organs can prolapse.

• The advantages of the reconstructive operations 
are obvious.

• The obliterative operations are very useful 
for non-sexually active patients who are poor 
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surgical candidates in need of a fast, reliable, 
minimally invasive operation.

• Surgical techniques to correct anal incontinence 
are generally not as successful as those designed 
to correct urinary incontinence and should 
usually be reserved for patients with inconti-
nence to solid stool. If a patient is already con-
tinent to solid stool, every effort should be made 
to change her diet and or medications in such a 
manner that minimal loose or liquid stools 
result.
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approach, addressing the physiological, psycho-
logical, and relational factors, is instrumental to 
the evaluation and treatment of female patients 
with sexual complaints.

Sexual dysfunction has been shown to affect 
individual mental health, relationship satisfac-
tion, quality of life, and family functioning.3,4 
(More specifi cally, sexual function complaints can 
affect a woman’s ability to establish and maintain 
intimate relationships and has been related to 
low self-esteem, depression, anxiety, and overall 
psychological distress5) With approximately 43 
percent of American women experiencing sexual 
dysfunction,3 it is clear that sexuality is an impor-
tant women’s health issue that affects the quality 
of life of many female patients. Clinicians at the 
primary care level can play a key role in the rec-
ognition of female sexual dysfunction and initiate 
a wide array of initial treatment strategies.

Female Sexual Response Cycle

In order to understand the etiologies and treat-
ments for female sexual dysfunction, it is impor-
tant to consider the sexual response cycle. The 
successive phases of sexual response include 
arousal (otherwise considered excitement and 
plateau phases), orgasm, and resolution.6 The 
component of “desire” as preceding and inciting 
the entire sexual response cycle was fi rst proposed 
by Helen Singer Kaplan.7 Kaplan’s three-phase 
model of desire, orgasm, and resolution is the 
basis for the DSM IV defi nitions of female sexual 
dysfunction, as well as the recent re-classifi cation 

Introduction

Sexuality is one of the most important quality-of-
life issues; therefore, female sexual dysfunction is 
an important primary care issue. The potential for 
every woman to live an active, healthy, and fulfi ll-
ing sexual life is possible, regardless of age. While 
there may be many different factors that contrib-
ute to sexual issues throughout the lifespan, it is 
essential to understand that a woman’s sexual 
response is infl uenced by emotional, relational, 
and medical factors. It is the combination of these 
factors that create a unique sexual identity for 
every woman and which must be taken into con-
sideration when assessing and treating women 
with sexual function complaints.

Throughout a woman’s lifespan, expressions of 
her need for intimacy constantly change and, as a 
result, affect all areas of her life. The female sexual 
response involves a unique and complex set of 
factors that are different from those of males; 
therefore the template that is used to address 
female patients and their sexual function should 
remain separate from the approach taken for 
males. A woman’s sexual response is infl uenced 
by a variety of psychological, relational, and phys-
ical factors (see Figure 11.1),1 which are not mutu-
ally exclusive, meaning that each factor can and 
likely will have an impact on the other. For many 
women, their physiologic response to sexual 
stimuli is frequently less of a factor to a meaning-
ful sexual encounter than is their emotional 
response.2 Possible physiological barriers to a 
healthy and satisfying sexual life, however, should 
be considered for every woman. A comprehensive 

Female Sexual Dysfunction: Effective 
Treatment Strategies for All Ages
Laura A.C. Berman and Kerrie A. Grow McLean



11 Female Sexual Dysfunction: Effective Treatment Strategies for All Ages 107

Hypoactive Sexual Desire Disorder (HSDD)

HSDD is defi ned as the persistent or recurring 
defi ciency (or absence) of sexual fantasies 
thoughts, and/or receptivity to sexual activity that 
causes personal distress (see Figure 11.2 for 
Assessment and Treatment Model for HSDD). 
Sometimes the lack of receptivity takes on a 
phobic quality that is known as Sexual Aversion 
Disorder. Hypoactive sexual desire disorder may 
have physiologic roots, such as hormone defi cien-
cies, and medical or surgical interventions. Any 
disruption of the female hormonal balance caused 
by natural menopause, surgically or medically 
induced menopause, or endocrine disorders, can 
result in inhibited sexual desire (see etiologies 
below). Furthermore, the lack of desire may actu-
ally be secondary to poor arousal, response, or 
pain.

HSDD is sometimes a psychologically or emo-
tionally based problem that has its roots in a 
variety of reasons beyond history of abuse or 
trauma. For instance, depression and the treat-
ment of depression are common intrapsychic 
problems in patients with low sexual desire.10 The 
depression can be caused by general life events, 
or it can be secondary to sexual confl icts in the 
relationship. Substance abuse—particularly drug 
and alcohol abuse—can result in problems of 
dependency, depression, and lack of self-esteem. 
Additionally, there is an abundance of research 
supporting that how a woman feels about her 
body can have a negative impact on her sexual 
health and functioning.11–14 Furthermore, a 
woman’s genital image—how she feels about 
the size, shape, odor, and function of her 
genitals15—has been found to specifi cally affect 
a woman’s sexual desire and level of sexual 
distress.

From the standpoint of the impact of HSDD 
on the woman’s life, when there is uneven desire 
in a relationship, confl icts often arise. If one 
partner contains feelings of anger, resentment, 
fear, hostility, or disappointment, the result can 
be a withdrawal from the intimate relationship. 
A chronically confl icted relationship with a 
struggle for control may result in a further 
voluntary blocking of sexual appetite perpetu-
ated by the partner who feels less valued or less 
powerful.

Relational Psychological

Physical

FIGURE 11.1. Factors influencing female sexual function.

system made by the American Foundation of 
Urologic Disease (AFUD) Consensus Panel in 
October of 1998.8 Recently, Basson proposed a 
fi ve-phase model focusing on intimacy. In this 
model, the desire to enhance intimacy is seen as 
the driving force of the female sexual response 
cycle. The cycle begins with the basic needs for 
intimacy, which include mutuality, respect, and 
communication. When these needs are met, a 
woman will seek out and will be more receptive to 
sexual stimuli. A woman’s intimacy is enhanced 
and the cycle strengthened if there is an overall 
positive emotional and physical interaction.9

Classification and Definition of 
Female Sexual Dysfunction

In 1998, the American Foundation of Urologic 
Disease (AFUD) Consensus Panel classifi ed female 
sexual dysfunction into four areas: desire, arousal, 
orgasmic, and sexual pain disorders.8

The objective of the panel was to evaluate and 
revise existing defi nitions and classifi cations of 
female sexual dysfunction so that they would 
cross disciplines. Specifi cally, medical risk factors 
and etiologies for female sexual dysfunction were 
incorporated with the pre-existing psychologi-
cally based defi nitions. Most importantly, in order 
for a woman to be diagnosed with FSD, she must 
be experiencing signifi cant personal distress. The 
etiology of any of these disorders may be multi-
factorial, and oftentimes the disorders overlap.8
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Female Sexual Arousal Disorder (FSAD)

FSAD is the persistent or recurring inability to 
attain or maintain adequate sexual excitement, 
causing personal distress. It may be experienced 
as a lack of subjective excitement or a lack of 
genital (lubrication/swelling) or other somatic 
responses (see Figure 11.3 for Assessment and 
Treatment Model for FSAD). Disorders of arousal 
include, but are not limited to, lack of or dimin-
ished vaginal lubrication, decreased clitoral and 
labial sensation, decreased clitoral and labial 
engorgement, or lack of vaginal smooth muscle 
relaxation. There are medical/physiologic factors 
such as diminished vaginal/clitoral blood fl ow, 
prior pelvic trauma, hormonal decline, pelvic 
surgery, or medications (see medical etiologies 
below) that contribute to FSAD.

These conditions may occur secondary to 
psychological factors as well. If a woman is strug-
gling with body-image issues, low self-esteem, 
depression, or anxiety, her general emotional state 
may preclude her from relaxing into the arousal 

process. If a woman is not feeling good enough 
about herself, her body, and the person she is with, 
or of she is distracted by something to do with 
work or home life, it may be diffi cult for her to 
focus on the sexual scenario and reach arousal.1 
This is actually quite different from male sexual 
response. In the research done on Sildenafi l in 
men, it was found that only about 10% of male 
erectile dysfunction is psychogenic, and that psy-
chogenic erectile dysfunction is resolved with 
Viagra in over 80% of cases. In other words, with 
the added advantage of increased blood fl ow, men 
could focus on the sexual scenario and move past 
the psychogenic factors. The same has not been 
found to be true with women.1,16 Yet, similar to 
erectile dysfunction, a woman’s lack of arousal 
may, in some cases, be connected to performance 
anxiety. If she is unable to respond sexually, 
regardless of situational or circumstantial reasons, 
her future response may become even more inhib-
ited due to her fear of this happening again. Anxiety 
itself may, in theory, become a cause of vasocon-
striction leading to dryness and lack of arousal.

Lifelong
Never had desire, 

fantasies, etc.

Emotional
Body issues
Early History

Counseling
Individual and/or couples therapy

Situational
Desire ok when alone

atypical with another partner
in a different situation, etc.

Acquired
Desire present and 
satisfactory in past

Relationship issues 
or

normal variant

Hormonal
Medications

Medical condition
Surgical Procedure

Psychiatric

History and physical exam
Hormonal profile

Hypoactive Sexual Desire Disorder

Evaluate emotional
relationship

variables

FIGURE 11.2. Assessment and treatment model for HSDD.
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Female Orgasmic Disorder (FOD)

FOD is the persistent or recurrent diffi culty, delay 
in, or absence of attaining orgasm, following suf-
fi cient sexual stimulation and arousal, that causes 
personal distress. FOD may be a primary (never 
achieved orgasm) or a secondary condition (was 
able to achieve orgasm at one point in time, but 
now no longer able). (See Figure 11.4 for Assess-
ment and Treatment Model for FOD). FOD can 
even be situational, referring to the woman who 
can experience orgasm in some circumstances 
(e.g., masturbation), but cannot in other situa-
tions. Secondary FOD is often a result of surgery, 
trauma, or hormone defi ciencies (see medical eti-
ologies below). Primary FOD is typically second-
ary to emotional trauma or sexual abuse, and 
Situational FOD, while often also associated with 
a trauma history, is also commonly related to 
emotional stressors and relationship confl icts. 
However, in both of these cases medical/physical 
factors, as well as medications (i.e., selective 

serotonin re-uptake inhibitors), can contribute to 
or exacerbate the problem (see medical etiologies 
below).

Another kind of anorgasmia commonly expe-
rienced by women is Coital FOD, or the inability 
to achieve orgasm from coital thrusting without 
added sexual stimulation. Only 30% of women 
experience orgasm regularly from sexual inter-
course, 30% never reach orgasm during inter-
course, and 40% have diffi culty achieving orgasm 
from coital thrusting alone.17 In the primary 
care setting, many women describing themselves 
as anorgasmic are, in fact, experiencing coital 
anorgasmia. The majority of heterosexual 
women and their partners believe that they 
should be able to obtain orgasm through sexual 
intercourse. When this belief, held by either the 
man or the woman, is incompatible with the 
woman’s actual stimulation needs, failure to 
achieve this goal can result in sexual dissatisfac-
tion, relationship confl ict, and a lack of sexual 
confi dence.

Female Sexual Arousal Disorder
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FIGURE 11.3. Assessment and treatment model for FSAD.
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The effect of anorgasmia on women is 
unpredictable. Some women can “accommodate’’ 
intercourse with minimal levels of arousal, no 
discomfort, and no apparent psychological effect. 
Women who achieve high levels of sexual arousal 
but are unable to complete their sexual response 
into resolution phase often experience emotional 
frustration and may experience pelvic pain indic-
ative of chronic pelvic congestion. As with the 
etiology of other sexual complaints, the etiology 
of orgasmic disorder can be categorized into 
physical factors, intrapsychic factors, and inter-
personal factors. The factors alone or together can 
play a role in the evolution of this problem.

Sexual Pain Disorders

Vulvodynia

In 1985, the International Society for the Study of 
Vulvar Disease (ISSVD) recommended the term 
vulvodynia to describe any vulvar pain, regardless 

of the etiology (see Figure 11.5 for Assessment 
and Treatment Model for Sexual Pain Disorders). 
Vulvodynia is often accompanied by both 
physical and psychological disabilities. The preva-
lence of vulvodynia is estimated to be as high as 
15% in the general population.18 The precise 
etiology for vulvodynia is unclear. At present 
there is no defi nitive evidence favoring auto-
immune, infectious, infl ammatory or structural 
etiology.19

Several subsets of vulvodynia have been identi-
fi ed. For instance, one is cyclic vulvovaginitis 
(CVV), where the pain usually worsens just before 
or during menses. The etiology of CVV is thought 
to be multifactorial, including hypersensitivity to 
Candida antigen, cyclic changes in pH, and selec-
tive IgA (immunoglobulin, class A) defi ciency. 
Another category is vulvar vestibulitis syndrome 
(VVS), involving infl ammation of the Bartholin’s 
glands and/or the minor vestibular glands at the 
base of the hymen. Symptoms include vulvar 
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stinging, burning, irritation, and excoriation. 
Etiology for this syndrome is also multifactorial, 
including recurrent yeast vaginitis, use of chemi-
cals or other irritants, previous treatment with 
carbon dioxide laser or cryotherapy, and allergic 
drug reactions. Vulvar burning has also been 
associated with higher levels of urinary calcium 
oxalate and can coexist with other pain disorders, 
such as interstitial cystitis and fi bromyalgia. 
Dysesthetic vulvodynia is known as essential or 
idiopathic vulvodynia and refers to altered 
cutaneous perception or nerve sensory damage. 
Pudendal neuralgia and refl ex sympathetic dys-
trophy have been implicated in causing vulvar 
dysesthesia. Vulvar dermatosis can produce a 
noncyclic, acute or chronic vulvar pruritus or 
burning pain and patients are typically perimeno-
pausal or postmenopausal. Infl ammatory derma-
tosis is often seen in patients with topical steroid 
overuse or intolerance. Contact dermatosis should 
be considered in patients who use feminine 
hygiene products, such as deodorant sprays, or 
scented douches, soaps or lubricants.19,20

Other etiologic explanations in these cases 
include previous obstetric or gynecologic trauma 
to the vagina; menopausal or radiation atrophy; 
infl ammation of the urinary tract, rectum, or 
vagina; or pelvic adhesive disease.

Symptoms are often not only physiologically 
based, but may be psychologically based or some 
combination of the two.21,22 Intrapsychic issues 
are, in fact, the main contributing factor in up 
to 43% of patients presenting with dyspareunia. 
Elements of fear, anxiety, and intimacy problems 
are often identifi ed. Interpersonal confl ict is the 
primary contributing factor in 27% of cases of 
dyspareunia, often characterized by poor commu-
nication, with special diffi culty in talking about 
sex and emotions. Psychologic pressure to 
“perform’’ sexually can be present, especially 
when sexual intercourse is the primary or sole 
source of sexual pleasure and coital orgasm is a 
measure of intimacy for one or both partners.21,22

In an otherwise healthy woman, pain may be 
due to a change in the physiologic sexual response 
(arousal phase) that promotes comfortable 
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intercourse. The three elements necessary for 
comfortable intercourse include vaginal lubrica-
tion, vaginal expansion, and relaxation of the 
pelvic fl oor muscles. In patients with pain due to 
these factors, basic education, over-the-counter 
lubricants, and pelvic fl oor relaxation may help, 
but in many cases, further evaluation and treat-
ment is needed.

Vaginismus

Vaginismus involves the recurrent or persistent 
involuntary spasms of the musculature of the 
outer third of the vagina that interferes with 
vaginal penetration and which causes personal 
distress. Vaginismus usually develops as a 
conditioned response to painful penetration, or 
secondary to psychological/emotional factors. 
Vaginismus can be diagnosed by careful history 
and digital examination.

Primary vaginismus is often related to some 
past psychosexual or physical trauma. Psycho-
sexual trauma based on misinformation, sexual 
interference, or religious proscription can result 
in phobic reactions to inserting anything in the 
vagina. On occasion, this problem can be pro-
duced iatrogenically by an unskilled or insensitive 
physician.

In the past, the problem of vaginismus has 
been badly managed by physicians. Patients are 
still treated surgically for this problem with 
hymenotomy, or Fenton’s procedure. Because this 
is primarily a problem of muscle contraction or 
spasm, enlarging the introitus is not helpful. Some 
well-meaning physicians attempt to teach the 
patient “stretching exercises,’’ which again are not 
helpful. This approach conceptually encourages 
the patient to force the dilator into the vagina with 
the hope of enlarging the space. This suggestion 
reinforces the spasm and increases the pain. For 
vaginismus, a combination of brief offi ce psycho-
therapy and gynecological physical therapy can be 
useful in promoting understanding and muscle 
relaxation.

Other Sexual Pain Disorders

Other pain disorders involve recurrent and 
persistent genital pain induced by noncoital 
sexual stimulation. This includes anatomic and 

infl ammatory conditions, including infections 
(i.e., HSV), vestibulitis, prior genital mutilation or 
trauma, and endometriosis.

General Etiologies of Female 
Sexual Dysfunction

Vasculogenic

Sexual dysfunction in women and impotence in 
men have been associated with high blood pres-
sure, high cholesterol levels, smoking, and heart 
disease. The recently named clitoral and vaginal 
vascular insuffi ciency syndromes are, in fact, 
directly related to diminished genital blood fl ow, 
secondary to atherosclerosis of the iliohypogas-
tric/pudendal arterial bed.23 Diminished pelvic 
blood fl ow secondary to aortoiliac or atheroscle-
rotic disease leads to vaginal wall and clitoral 
smooth muscle fi brosis, ultimately resulting in 
vaginal dryness and dyspareunia. While the 
precise mechanism is unknown, it is possible that 
the atherosclerotic changes that occur in clitoral 
vascular and trabecular smooth muscle interfere 
with normal relaxation and dilation responses to 
sexual simulation.

Aside from atherosclerotic disease, alterations 
in circulating estrogen levels associated with 
menopause contribute to the age-associated 
changes in clitoral and vaginal smooth muscle. 
Vaginal atrophy and vaginal dryness are common 
factors contributing to genital pain issues in 
menopausal women. Additionally, any traumatic 
injury to the iliohypogastric/pudendal arterial 
bed from pelvic fractures, blunt trauma, surgical 
disruption, or chronic perineal pressure from 
bicycle riding, for instance, can result in 
diminished vaginal and clitoral blood fl ow and 
complaints of sexual dysfunction.

Musculogenic

The muscles of the pelvic fl oor are invested in 
female sexual responsiveness as well as in sexual 
function. A duo of small superfi cial muscles 
(bulbocavernosus and ischiocavernosus) encircles 
the vagina and is responsible for the involuntary 
rhythmic contractions during orgasm. When 
exercised regularly, they can intensify and 
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contribute to arousal and orgasm. In addition, the 
muscles of the deep pelvic fl oor (pubococcygeus 
or PC) also modulate motor responses vaginal 
receptivity during orgasm. Hypertonicity within 
these two groups can lead to sexual dysfunction 
and pain disorders.

Pregnancy and childbirth carry a high risk of 
muscular and neurological injury to the pelvic 
fl oor, as detailed in Chapter 3. Particularly 
after vaginal birth, neuromuscular trauma may 
predispose to sexual pain, and/or loss of 
responsiveness.

Neurogenic

The same neurogenic etiologies that cause erectile 
dysfunction in men can also cause sexual dysfunc-
tion in women. These include (1) spinal cord 
injury or disease of the central or peripheral 
nervous system, including diabetes, and (2) com-
plete upper motor neuron injuries affecting sacral 
spinal segments. Women with incomplete injuries 
may retain that capacity for psychogenic arousal 
and vaginal lubrication.16 With regard to orgasm, 
women with spinal cord injury have signifi cantly 
more diffi culty achieving orgasm than normal 
controls.24 The effects of specifi c spinal cord inju-
ries on female sexual response as well as the role 
for vasoactive pharmacotherapy in this popula-
tion are being investigated.

Hormonal/Endocrine

Dysfunction of the hypothalamic/pituitary axis, 
hypopituitarism, Addison’s disease, corticoste-
roid therapy, ovarian failure or oophorectomy, 
menopause, oral estrogen replacement therapy or 
oral contraceptive use, and surgical or medical 
castration are the most common causes of 
hormonally based female sexual dysfunction. 
The most common complaints associated with 
decreased estrogen and/or testosterone levels 
are decreased libido, vaginal dryness, and lack of 
sexual arousal.

Although estrogen replacement therapy comes 
with its own host of risks, we know that estrogen 
improves the integrity of vaginal mucosal tissue 
and has benefi cial effects on vaginal sensation, 
vasocongestion, and secretions, which all leads to 
enhanced arousal. Estrogen deprivation causes a 

signifi cant decrease in clitoral intracavernosal 
blood fl ow and vaginal and urethral blood fl ow. 
Histologically, it causes diffuse clitoral fi brosis, 
thinned vaginal epithelial layers, and decreased 
vaginal submucosal vasculature. Thus, a decline 
in circulating estrogen levels can produce signifi -
cant adverse effects on structure and function of 
the vagina and clitoris, ultimately affecting sexual 
function. Protocols for replacing testosterone will 
be addressed in the treatment section.

Psychogenic

It is important to emphasize that in women, inde-
pendent of physical factors, emotional and rela-
tionship issues signifi cantly affect sexual function 
and response. In every woman with a sexual func-
tion complaint, there are relationship, emotional, 
and medical factors happening simultaneously 
and interacting with one another in a nonlinear 
fashion. From the relationship standpoint, partner 
sexual dysfunction, uneven levels of desire, lack 
of communication, relationship confl ict, lack of 
information about sexual stimulation, and how 
each defi nes sexual satisfaction/gratifi cation can 
all impact on a woman’s sexual response.

The same is true for the emotional part of the 
equation. For the woman herself, issues such as 
self-esteem and body image, a history of sexual 
trauma or emotional abuse, drug and/or alcohol 
abuse, and sexual addiction can affect her sexual 
response. An inability to respond is often con-
nected to performance anxiety. If she is unable to 
respond sexually regardless of situational or cir-
cumstantial reasons, due to her fear and anxiety 
of this happening again, her response may be 
inhibited.

Other mood disorders and psychological 
stressors like depression, anxiety, chronic stress 
and fatigue are all associated with female sexual 
function complaints. In addition, the medications 
commonly used to treat depression can signifi -
cantly affect the female sexual response. The most 
frequently used medications for uncomplicated 
depression are the selective serotonin re-uptake 
inhibitors (SSRIs). Women receiving these medi-
cations often complain of decreased desire, 
arousal, genital sensation, and diffi culty achieving 
orgasm.
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Assessment of Female 
Sexual Dysfunction

Every woman is at risk for sexual dysfunction, and 
the more open the physician is to hearing about 
these complaints, the more likely the patient will 
bring them up. It is crucial that the clinician 
provide appropriate cues that he or she is open to 
discussion of sexual concerns, and this can be 
achieved in many ways. The primary care clini-
cian may give patients a sexual function question-
naire along with their paper work, or just include 
a question like, “Do you have any questions or 
concerns about your sexual response or interest,” 
in the history. It is also helpful to place fl yers or 
booklets about sexual function in the waiting and 
exam rooms to let your patients know you are 
receptive to hearing their concerns.

The few studies that have addressed the treat-
ment of sexual complaints in a medical setting 
have found that family physicians are more likely 
to be consulted for a sexual problem than anyone 
else.25,26 One web-based survey asked 4000 women 
with sexual dysfunction about their experiences 
seeking help from their health care profession-
als,27 and found that 54% reported that they would 
like to but didn’t, for reasons including embar-
rassment and a belief that the physician would not 
be able to help.

Psychosexual Exam

Ideally, assessment of female sexual function com-
plaints should include a psychosexual exam. One 
interesting study compared the effectiveness of 
three simple questions applied routinely to patients 
admitted to a gynecologic service with a more 
detailed interview conducted by an experienced 
sex therapist.28 Patients reported sexual problems 
to a receptive physician who displayed a willing-
ness to discuss the subject. Ease with the subject 
matter was proven less important than had been 
estimated previously. Three simple questions 
applied by an inexperienced interviewer yielded 
the same results as a more detailed interview con-
ducted by an experienced interviewer. This should 
be encouraging to inexperienced physicians, who 
may feel relatively lacking in their comfort and 
skill regarding patients’ sexual concerns.

A simple screen for sexual dysfunction can 
include two or three nonintrusive questions 
related to desire, discomfort, and satisfaction. 
These simple questions benefi t the relationship 
between the physician and patient, even if the 
patient declines to respond to the questions, for 
two reasons: (1) the patient is informed that he or 
she can discuss these issues with the physician 
when he or she is ready; and (2) the mere asking 
of the questions create an expectation of contin-
ued clinical interest in the patient’s sexual 
function.

In assessing a specifi c sexual concern raised by 
the patient, a more detailed history is appropriate 
(see Table 11.1). Elements conducive to eliciting a 
sexual problem in detail include suffi cient time to 
explore the complaint, a setting that ensures 
privacy, listening while the patient explains her 
concern in detail, a comfortable attitude on the 
part of the physician, and the use of language 
that is common to and understood by both the 
physician and the patient.

A problem-solving approach to the patient’s 
sexual complaint is recommended and will enlist 
relevant questions to clarify whether the com-
plaint relates to desire, arousal, orgasm, or pain. 
Specifi c questions can assess the presence of a 

TABLE 11.1. Sexual Dysfunction Clinical Assessment Questioning

 1)  Clarification of the sexual problem. (e.g. “Can you tell me more 
about it?” What are all the sexual symptoms? Which symptom came 
first?)

 2)  How long has the problem been occurring? (Primary = lifelong or 
Secondary = following a period of “normal” sexual functioning)

 3)  Is the problem present in all situations? (global; e.g., with all 
partners, different locations, positions) or only in certain situations 
(situational; e.g., no symptoms with self-stimulation or when on 
vacations)

 4)  Is there anything that makes the situation better? (e.g., going away 
to a hotel for the weekend, positioning) Is there anything that 
makes it worse? (e.g., menstrual cycle; partner or self expectations)

 5)  How is it affecting her relationship with her partner? (e.g., current 
intimate relationship? partner’s reaction to problem)

 6)  What is the motivation for evaluation and treatment? (e.g. dissolving 
of marriage/partnership, reached a “breaking point”)

 7)  Does the partner have any sexual problems (e.g., low libido, erectile 
dysfunction, early ejaculation)

 8)  Any prior assessment or treatment for problem? What was the 
outcome?

 9)  What are the patient’s thoughts regarding possible causes for the 
problem?

 10) What is the patient’s medical, surgical and psychological history?
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dysphoric disorder and a history of medication 
ingestion. Intrapsychic factors of particular 
importance include stress, fatigue, depression, 
and substance abuse. Questions about the patient’s 
early sex life may reveal a life-long inhibited 
sexual desire, sexual avoidance, or revulsion sug-
gestive of childhood sexual trauma or abuse. If 
trauma or abuse history is discovered, it is crucial 
to send the patient for further support and evalu-
ation by a trained therapist (discussed further 
below).

Relationship factors should be assessed for 
their relevant impact on the presenting complaint. 
Issues of grief, power, intimacy, and communica-
tion each require assessment to clarify whether 
the sexual concern is recent or a product of more 
serious longstanding confl icts. The importance of 
listening skills cannot be overemphasized. If the 
patient is allowed to talk, she will likely narrow 
the list of possible explanations of the problem to 
one or two in a very short discussion. The physi-
cian’s comfort in exploring these issues is most 
important. A relaxed physician in a comfortable 
atmosphere will encourage full disclosure by the 
patient. Staccato questions that run through a list 
of issues will likely yield little information and 
much frustration. If time is a factor, the assess-
ment can be done over several visits. These com-
plaints are rarely an emergency and may be better 
dealt with over more than one visit, as long as the 
second visit is not long after the fi rst. Understand-
ing the myriad of factors that contribute to sexual 
dysfunction and employing a mind-body approach 
to assessing and treating women’s sexual health 
will allow for greatest successes in improving 
sexual function for women. Knowing when and 
how to refer a patient to a trained therapist for 
further evaluation and treatment will be discussed 
below.

Medical Testing

To understand what role physiologic factors may 
play in a woman’s ability to respond sexually, the 
physician should conduct a full medical and sur-
gical history with the patient. Birth control pills, 
chronic stress, depression, and childbirth can all 
contribute to response, as well as, desire prob-
lems. Medications or medical conditions that 
adversely affect libido or sexual function should 

be noted (see Table 11.2 for a complete list of 
medications that may affect sexual function).

The internal and external genitalia should be 
examined for signs of phlogosis, which can lead 
to vulvar pain in younger women as well as 
vaginal atrophy, pain, and arousal disorders in 
older menopausal women. The muscular tone and 
strength of the pelvic fl oor as well as bulbocaver-
nosus refl ex should also be determined. Assess-
ment of the genital and perineal sensation should 
be performed. If abnormalities are noted, further 
neurologic evaluation may be warranted.

It is important in some circumstances to also 
assess physiologic changes that occur during the 
sexual response. Measurements of genital vibra-
tory perception thresholds and genital hemody-
namics can be recorded post-sexual stimulation 
in the clinical setting. Blood-fl ow assessment—
especially clitoral, labial, urethral, vaginal, and 
uterine arteries—is recorded, and an assessment 
of blood velocity and venous pooling can be made. 
In many patients, observations show that despite 
complaints of sexual dysfunction, sexual stimula-
tion does, in fact, result in signifi cant increases in 
genital blood fl ow.29 Currently, normative data is 
being gathered to determine normal physiologic 
responses.

Treatments for Female 
Sexual Dysfunction

Hormone Therapy

Estrogen

In light of the recent fi ndings of the Women’s 
Health Initiative, it has become clear that the 
use of oral estrogens—whether bio-identical or 

TABLE 11.2. Medications that Affect Sexual Function

Anti-androgen drugs: Lupron, spironolactone, ketoconazole,
  cytotoxic chemotherapeutic agents

Psychoactive drugs
Antidepressants: SSRIs, Tricyclics
Cardiac drugs: Hydrochlorothiazide, beta blockers, calcium
  channel blockers
Drugs that bind with

 Tamoxifen, contraceptive drugs, etc.
 testosterone or
 increase SHBG levels:
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traditional HRT—must be considered only after 
a careful discussion of potential risks and benefi ts. 
Estrogen may relieve hot fl ashes, improve clitoral 
sensitivity, increase libido, and decrease pain and 
burning during intercourse. Local or topical estro-
gen application relieves symptoms of vaginal 
dryness, burning, and urinary frequency/urgency. 
In perimenopausal, menopausal, or oophorecto-
mized women, complaints of vaginal irritation, 
pain, or dryness may be relieved locally with low-
dose topical estrogen cream, vaginal estradiol 
rings, or vaginal estradiol pellets, which may help 
to minimize the systemic absorption of estrogen, 
and thereby minimize its risks.

Testosterone

The only FDA approved testosterone replacement 
available to women is methyltestosterone, indi-
cated for menopausal women, used in combina-
tion with estrogen (Estratest), for symptoms of 
inhibited desire, dyspareunia, or lack of vaginal 
lubrication, as well as for its vaso-protective 
effects. A testosterone patch is presently being 
tested, and early trials indicate the patch may 
improve sexual activity as well as help create an 
overall sense of well-being.30 According to the 
Princeton Consensus Panel on Female Androgen 
Insuffi ciency, if a woman exhibits symptoms of 
low testosterone (e.g., low libido, decreased energy 
and well-being), it is important to fi rst determine 
an alternative explanation for these symptoms. 
This means ruling out major depression, chronic 
fatigue symptoms, as well as the range of other 
emotional and relationship confl icts that may 
impact on a patient’s desire and happiness. The 
next step is to determine if the patient is in an 
adequate estrogen state and, if not, consider the 
pros and cons of replacement.31

At the primary care level, measurement of 
testosterone levels is not common, but can be 
included in a fi rst-line evaluation. This does, 
however, require at least 2 to 3 measures of total 
and free testosterone. Normal value ranges are for 
total testosterone, 30 to120 ng/dL, and for free tes-
tosterone, 3.0 to 8.5 pg/mL for premenopausal 
women and 3.0 to 6.7 pg/mL for postmenopausal 
women. If the patient has a treatable cause for 
the androgen defi ciency (e.g., oral estrogens or 

contraceptive use) treat the specifi c causes by 
changing medications. If not, a trial of androgen 
replacement therapy may be considered. There 
are confl icting reports regarding the “best” way to 
administer testosterone, particularly in premeno-
pausal women. All premenopausal woman treated 
with testosterone must be on some form of reli-
able birth control and understand the risks. 
Topical vaginal testosterone is often used in pre-
menopausal women as a fi rst step in the treatment 
of sexual dysfunction and vaginal lichen planus. 
Topical testosterone preparations can be com-
pounded in 1% to 2% formulations and should be 
applied up to 3 times per week. The suggested 
dose of oral testosterone (pill, sublingual spray, or 
lozenge) for premenopausal and postmenopausal 
women ranges from .25 to 1.25 mg/day. The dose 
can be adjusted according to symptoms, free 
testosterone levels, cholesterol levels, triglyceride 
levels, HDL levels, and liver function test. The 
potential side-effects of testosterone include 
weight gain, clitoral enlargement, increased facial 
hair, and hypercholesterolemia. Testosterone can 
also be converted into estrogen, with attendant 
risks that should be taken into account when 
counseling patients. Increased clitoral sensitivity, 
decreased vaginal dryness, and increased libido 
have been reported with the use of a 2% testoster-
one cream. The potential hazards of long-term 
testosterone administration, both known and 
unknown, should not be minimized.

Pharmacological Therapy

Aside from hormone replacement therapy, all 
medications listed below, while used in the treat-
ment of male erectile dysfunction, are still in the 
experimental phases for use in women. Currently, 
we have limited information regarding the exact 
neurotransmitters that modulate vaginal and cli-
toral smooth muscle tone. Nitric oxide (NO) and 
Phosphodiesterase Type 5 (PDE5), the enzyme 
responsible for both the degradation of cGMP and 
NO production, have been identifi ed in clitoral 
and vaginal smooth muscle.26 In addition, organ 
bath studies of rabbit clitoral-cavernosal muscle 
strips demonstrate enhanced relaxation in 
response to the nitric oxide donors, sodium 
nitroprusside, L-Arginine, and Sildenafi l.
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Sildenafil

Functioning as a selective type 5 (cGMP specifi c) 
phosphodiesterase inhibitor, this medication 
decreases the catabolism of cGMP, the second 
messenger in nitric oxide mediated relaxation of 
clitoral and vaginal smooth muscle. Sildenafi l 
may prove useful alone, or possibly in combina-
tion with other vasoactive substances, for treat-
ment of female sexual arousal disorder. Two 
recent placebo-controlled studies demonstrated 
that sildenafi l is successful in treating female 
sexual arousal disorder in hormonally replete 
women without psychosexual causal factors.32,33 
However, Phase II clinical trials were halted. The 
company conducting the research reported that 
they were not fi nding a difference in effectiveness 
between sildenafi l and placebo, but this was most 
likely due to diffi culties recruiting appropriate 
candidates. It proved diffi cult to identify women 
who did not have emotional or relationship 
causal factors infl uencing their sexual function-
ing, much less women who were hormonally 
replete with both estrogen and testosterone. 
Other studies have found that sildenafi l helps to 
alleviate arousal problems associated with aging, 
menopause, and arousal problems experienced 
secondary to selective serotonin re-uptake 
inhibitors (SSRI) use.34

Sildenafi l and other vasodilators will likely 
have their place as part of a multi-disciplinary 
treatment plan with a certain kind of candidate. 
These are most likely women who are hormonally 
replete and were satisfi ed with their sexual 
response at one point in time and now, for medical 
reasons (hysterectomy, menopause, pelvic injury, 
etc.) are no longer able to respond as they once 
could.

L-Arginine

This amino acid functions as a precursor to 
the formation of nitric oxide, which mediates the 
relaxation of vascular and nonvascular smooth 
muscle. L-Arginine has not yet been used in 
clinical trials in women. However, preliminary 
studies in men appear promising. A combination 
of L-Arginine and yohimbine (an alpha 2 blocker) 
is currently under investigation in women.

Yohimbine

Yohimbine is an alkaloid agent that blocks pre-
synaptic alpha-2 adrenoreceptors. This medica-
tion affects the peripheral autonomic nervous 
system, resulting in a relative decrease in adren-
ergic activity and an increase in parasympathetic 
tone. There have been mixed reports of its effi cacy 
for inducing penile erections in men, and no 
formal clinical studies have been performed in 
women to date, nor have potential side effects 
been effectively determined.

Prostaglandin E1 (MUSE)

An intra-urethral application, absorbed via mucosa 
(MUSE), is now available for male patients. A 
similar application of Prostaglandin E1 delivered 
intravaginally is currently under investigation for 
use in women. Clinical studies are necessary to 
determine the effi cacy of this medication in the 
treatment of female sexual dysfunction.

Phentolamine

Currently available in an oral preparation, this 
drug functions as a nonspecifi c alpha-adrenergic 
blocker, and causes vascular smooth muscle relax-
ation. This drug has been studied in male patients 
for the treatment of erectile dysfunction. A pilot 
study in menopausal women with sexual dysfunc-
tion demonstrated enhanced vaginal blood fl ow 
and subjective arousal with the medication.35

Apomorphine

This short-acting dopamine agonist facilitates 
erectile responses in both normal males and 
males with psychogenic erectile dysfunction or 
organic impotence. Data suggests that dopamine 
is involved in the mediation of sexual desire and 
arousal. The physiologic effects of this drug are 
currently being tested in women with sexual 
dysfunction.

Nitroglycerin

Nitroglycerin (glyceryl trinitrate) has been used 
for over a century to relieve anginal symptoms 
associated with coronary artery disease. It has 
been administered to humans via oral, sublingual, 
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intravenous, and transdermal routes. Nitroglyc-
erin has been found to relax most smooth muscle, 
including bronchial, gastrointestinal tract, ure-
thral, and uterine muscle. It also produces dila-
tion of both arterial and venous vascular beds. 
Metabolism of nitroglycerin leads to the forma-
tion of the reactive free radical nitric oxide. Recent 
evidence suggests that application of nitroglyc-
erin to painful areas, including the genitals, may 
provide analgesia to the affected areas.19,36 More 
work needs to be done in this area, but many 
experts are fi nding this an effective treatment for 
helping women manage vulvar pain, especially 
when in combination with topical estrogen and 
testosterone creams and gynecological physical 
therapy.

Herbal remedies

Many women are interested in and have been 
exploring herbal treatments for female sexual 
dysfunction. However, only two herbal products 

have had placebo-controlled trials. Zestra, a 
massage oil formulated to enhance sexual arousal37 
and ArginMax, an herbal remedy that is used to 
increase sexual desire in women. In the study on 
ArginMax, 77 women who reported symptoms of 
sexual dysfunction were surveyed using the 
Female Sexual Function Index (FSFI). Results 
showed that after using ArginMax, 71% of the 
women reported improved sexual desire.37

Both of these studies demonstrate the potential 
role that herbal supplements can play in enha ncing 
sexual functioning. Further placebo-controlled 
studies are needed (see Table 11.3 for a complete 
list of pharmacological treatments currently being 
tested for female sexual dysfunction).

Medical Devices

Eros Therapy

Eros Therapy is the fi rst FDA-approved treatment 
on the market for arousal and orgasmic disorders 

TABLE 11.3. Pharmacological Treatments for Female Sexual Dysfunction

Drug/Product Maker Key Ingredient Use/Potential Use Status

Androsorb Novavax Testosterone HSDD Phase II
Alista Vivus Prostaglandin E1 FSAD Phase II
EROS Urometrics Clitoral therapy device FDA Approved With Rx
Estrace Cream Warner Chilcott Estrogen HRT vaginal dryness & discomfort With Rx
Estratest (pill) Solvay Pharmaceuticals Estrogen-testosterone HRT to treat hot flashes. Heightens With Rx
   combination  desire in some women
Evista Eli Lilly SERM Osteoporosis, HRT, thickens With Rx
    vaginal walls
Femprox (cream) NexMed PGE1 FSAD Phase II 
Livial (pill) Organon SERM Osteoporosis, libido & arousal txmt Phase III
Nitroglycerin (glyceryl Off label Rx
 trinitrate)
NM1-870 (pill) NitroMed African tree bark w/nitric FSAD in postmenopausal women Phase II
   oxide
Premarin (pill, cream,  Wyeth Estrogen Osteoporosis, menopausal sxs, With Rx
 or injection),    FSAD, & dyspareunia
 Prempro (pill),
 Premphase (pill)
Testosterone Creams Off-label from compounding Testosterone T hormone replacement therapy Not FDA approved for
  pharmacies    use in women
Testosterone patch P & G Testosterone In 6th month study women FDA denied, approval
    reported increased sexual  pending further
    activity & pleasure  research
Tostrelle (gel) Cellegy Testosterone Controlled delivery system for Phase II/III
    testosterone
Vasofem (tablet) Zonagen Blood vessel dilator Increases blood flow to clitoris Phase II
Viagra Pfizer Blood vessel dilator Male Erectile dysfunction Off-label Rx
VIP (cream) Senetek PLC Synthetic version of Vaginal dryness & discomfort Phase II
   brain chemical  associated w/menopause
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in women. It is a small, handheld, medical device 
with a soft cup, which is placed over the clitoris. 
When activated, a gentle vacuum is created, 
thereby increasing blood fl ow to the clitoris and 
surrounding tissue. Initial clinical trials showed 
improvement in premenopausal and post-
menopausal women with female sexual arousal 
disorder or female orgasmic disorder.39,40

Sexual Aids and Devices

The quality and accessibility of vibrators, silicone 
toys, and other sensual accessories has improved 
dramatically. Unfortunately, adequate informa-
tion and scholarly research on the subject of mas-
turbation—especially the use of erotic aids to 
enhance sexuality—still remains diffi cult to fi nd.41 
Recently, however, a study examined vibrator use, 
perceptions, and sexual function of a random 
national sample of 1656 women. Results indicated 
that vibrator use was signifi cantly correlated with 
higher levels of sexual function. Specifi cally, 
women who used vibrators reported higher levels 
of sexual desire, arousal, and less pain during and 
following intercourse.42

While taboo in the past, vibrators have become 
more mainstream; with improved products and 
accessibility, women no longer have to go into a 
dark erotica shop in a rough part of town to fi nd 
a sexual device to improve their sexual response 
and satisfaction. Although more accessible, it may 
not yet be common for a physician to recommend 
a vibrator for improved sexual functioning. There 
is likely signifi cant anxiety, hesitation at overstep-
ping one’s bounds, and the possibility of offend-
ing the patient. Physicians, therapists, and other 
treatment providers must be open to learning 
about sexual devices and help to normalize their 
use as a treatment for their patients.

Gynecological Physical Therapy

Chronic sexual pain disorders can effectively be 
treated with the use of gynecological physical 
therapy. With the use of manual therapies (inter-
nal or external), electrical therapy, exercise, and 
pelvic fl oor retraining, normal muscle balance—
as well as bowel and bladder function—can be 
restored, all of which results in improved sexual 
function.

Yoga

To supplement gynecological physical therapy, 
yoga can also be used to strengthen and maintain 
the pelvic fl oor muscles that are central to sexual 
function. Yoga exercises are used to focus on the 
abdomen and pelvic fl oor for increased fl exibility, 
blood fl ow, and strength for improved sexual 
function.

Psychosocial Interventions & Referral 
to a Trained Sex Therapist

As previously mentioned, female sexual dysfunc-
tion is, in most cases, a product of both psycho-
logical and relationship factors. Even if the 
primary etiologic domain is physical, there are 
emotional and relationship outgrowths to the 
problem which cannot be ignored (see Figure 
11.6). Similarly, not all women are candidates for 
medical intervention and are better suited to other 
psychological or couples therapies.39,40 Usually 
the best treatment is a combination of medical 
interventions and psychotherapy. It should be 
noted here that beginning psychotherapy without 
evaluating the potential medical causes for 
female sexual dysfunction is not recommended. 
Extensive psychotherapy with a woman with 
undiagnosed medical issues can be a very frust-
rating experience for both the patient and 
caregiver.

The ideal way to determine candidates for 
medical intervention in a clinical setting is to 
collaborate with a trained sex therapist. The key 
to making a therapy referral is in helping the 
patient understand where psychotherapy fi ts into 
the treatment equation. It may need to be clarifi ed 
that, while you do not think her problems are “all 
in her head,” she would benefi t from psychother-
apy as well as medical treatment. If the physician 
refers to and supports the role of the psychother-
apy and helps the patient understand how psy-
chotherapy will be incorporated into her treatment 
plan, she will feel validated and encouraged, 
knowing that her symptoms will be addressed, 
rather than minimized.

There are a number of specifi c instances when 
patients should be referred to specialists. These 
include patients with longstanding dysfunction or 
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with multiple dysfunctions; patients who have 
suffered current or past abuse, have a psychiatric 
history, current depression, stress or anxiety; or 
if there are any relationship confl icts, including 
the partner having sexual dysfunction. Addition-
ally, patients whose problems have no known 
etiology, and patients who do not respond to 
any type of therapy, will likely benefi t from 
a referral for further assessment and treatment 
(see Table 11.5).

Many qualifi ed therapists who work with 
sexual issues can be located through the American 
Association of Sex Educators, Counselors, and 
Therapists (AASECT, online at www.assect.org.)

Conclusion

Using a comprehensive and holistic approach to 
women’s sexual health is essential in effectively 
evaluating and treating sexual dysfunction. 

Lifelong
Symptoms have 

always been 
present

Emotional
Body issues

Early History

Psychosexual Treatment

Situational
Symptoms ok when alone

with another partner
in a different situation, etc.

Acquired
Symptoms at present but  

satisfactory in past

Relationship issues 
or 

normal variant
Hormonal

Medications
Medical condition

Surgical Procedure
Psychiatric

History and physical exam
Hormonal profile

Sexual Symptoms…All paths lead to Therapy

Evaluate emotional
relationship 

variables

FIGURE 11.6. Sexual symptoms.

TABLE 11.4. Red Flags for Further Psychosexual Assessment*

The couple is experiencing relationship conflicts (e.g., lack of intimacy, 
conflict, etc.).

The symptoms are life-long, not acquired.
The symptoms are situational (e.g., do not exist when stress removed or 

when with another partner).
The patient has a history of sexual abuse or trauma.
The patient has a psychiatric history.
The patient has a history of or is presently experiencing depression, 

anxiety and/or stress.
The partner has a sexual dysfunction.

*None of these factors guarantee the problem is psychosexually based, 
suggest a need for a referral to a trained sex therapist.

TABLE 11.5. Sexual Challenges at Significant Life Stages

Early sexual experiences/development

Sexual inexperience/lack of education
Body Image issues
Sexual Inhibitions
Sexual culture within family of origin (sexual messages)
Friends influence/Peer Pressure
Performance Anxiety
Sexual Identity

Pregnancy

Body image issues
Shifting sexual identity
Pelvic floor issues often lead to pain, prolapse, and incontinence
Post-partum hormonal issues
Relationship challenges

Perimenopause/Menopause

Diminishing hormones
Incontinence/pelvic floor prolapse
Vaginal Atrophy, dryness
Diminishing genital sensitivity, arousal
Decreased sexual desire
Empty nest challenges to self-esteem, and relationship
Mood/sleep changes affecting relationship dynamics
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Regardless of age or stage of life, women face 
various sexual challenges that can be affected by 
physical, emotional, and relational health (Table 
11.5). Understanding women’s sexual health and 
satisfaction is complex and multifaceted. Primary 
care providers can have a signifi cant impact on 
their patients’ physical and mental health as well 
as their overall quality of life. Asking about a 
woman’s sexual functioning in the context of a 
routine evaluation will help to communicate the 
openness in which sexuality can be discussed. 
Learning how to discuss sexual concerns in an 
appropriate, matter-of-fact way, understanding 
how to address various areas of a woman’s life, 
and knowing when and how to refer a patient for 
further assessment are all keys to successfully 
being a women’s health care provider.

Key Points

• FSD is highly prevalent, and its causes are 
multifactorial. These causes include vascu-
lar, neurologic, hormonal, and psychogenic 
disorders.

• Taking a mind/body approach to FSD is the 
most effective way of understanding and 
treating it.

• Women typically experience sexuality and 
sexual response in a more complicated context 
than men.

• Part of your medical history and assessment 
should include consideration of medications 
the patient is presently taking that may be 
contributing to symptoms.

• Female Sexual Dysfunction can be categorized 
into four different disorders that may coexist.
• Hypoactive Sexual Desire Disorder
• Female Sexual Arousal Disorder
• Female Orgasmic Disorder
• Sexual Pain Disorders

• Treatments for FSD may include hormone 
therapy, pharmacological therapy, medical 
devices, gynecological physical therapy, psy-
chosocial interventions or some combination 
thereof.

• Women who use sexual aids and devices have 
better sexual functioning than those who do 
not.

• All physicians treating FSD should have access 
to a sex therapist in their community and be 
able to identify psychosexual red fl ags for 
referral.

• Effective framing of psychosexual referral is 
crucial for the patient’s willingness to follow 
through. Make sure you explain to the patient 
what psychosexual treatment entails and how it 
will play a role in the larger treatment plan you 
are managing.
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In premenopausal women, estrogen encour-
ages normal colonization of Lactobacillus in the 
vagina. This bacterium produces lactic acid and 
hydrogen peroxide, which help maintain the 
acidic pH of the vagina and inhibit growth of 
uropathogens. With estrogen defi ciency and the 
reduction of lactobacilli, the rise in vaginal pH 
facilitates colonization of the vagina and periure-
thral tissue with uropathogenic gram-negative 
bacteria, particularly E. coli.12

Except in neonates, the prevalence and inci-
dence of UTIs is greater in females by a ratio of 
30 : 1. In neonates and infants, UTI is more 
common in males and is usually associated with 
congenital anomalies. In early childhood, bacteri-
uria is more common in girls, is often asymptom-
atic, but when symptomatic may be associated 
with vesicoureteral refl ux.8 UTIs are among the 
most common causes of bacterial infection among 
febrile pediatric patients, with a prevalence of 4% 
to 7% in both boys and girls.

The majority of UTIs present as symptoms of 
acute, uncomplicated bacterial cystitis or pyelo-
nephritis in otherwise healthy women. These 
patients are at low risk for genitourinary abnor-
malities and predictably respond to antibiotics.

Other populations have complicating condi-
tions that increase the risk for acquiring infection 
or failing therapy. Complicated UTIs may occur 
in men, children, pregnant women, and elderly 
or immunocompromised patients. Infections 
in these groups may be mild or lead to life-
threatening urosepsis and may be more diffi cult 
to treat if there is a structural or functional geni-
tourinary tract abnormality. Resistant organisms 

Introduction

Urinary tract infection (UTI) is a common diag-
nosis seen by primary care providers. The major-
ity of UTIs occur in young, otherwise healthy 
women and respond to antimicrobial therapy. 
The pathogenesis and management of UTIs is 
generally straightforward. However, in popula-
tions with complicated UTIs, urosepsis may occur 
and treatment may be more diffi cult in those 
with inadequate host defenses or genitourinary 
abnormalities.

The impact of urinary tract infections on 
patients and on the healthcare system is substan-
tial; thus, it is imperative that primary care physi-
cians understand the approaches in diagnosing 
and treating this common condition.

Epidemiology

Urinary tract infection is one of the most common 
bacterial infections. It accounts for more than 7 
million physician visits and 1 million hospital 
admissions annually in the United States.1,2 The 
cost of treating uncomplicated UTIs approximates 
1 billion dollars annually.3 Up to 50% of women 
will experience a UTI at sometime in their life, 
with 20% to 50% of these developing a recurrent 
UTI.4,5

The highest incidence is in young, sexually 
active women aged 20 to 40 years of age and in 
postmenopausal women. Recurrent UTIs increase 
in frequency with sexual intercourse and advanc-
ing age.6,7

Urinary Tract Infections: Managing Acute, 
Chronic and Difficult Cases
Christine A. LaSala
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or inadequate host defenses may also complicate 
treatment.

Urinary tract infection is the most common 
infectious complication in pregnancy. Bacteriuria 
in pregnant, as compared to non-pregnant, 
women has a greater risk of progressing to pyelo-
nephritis (28% vs. 1.4%) and is also associated 
with premature labor and delivery.10,11

While acute, uncomplicated UTI is considered 
a benign condition, the impact on quality of life 
is signifi cant. A study by Ellis et. al. compared 
quality of life scores using the SF-36 index in 
healthy, community-dwelling women with and 
without acute UTI. Those with UTI had signifi -
cantly lower quality-of-life scores, including emo-
tional health, vitality, social functioning, pain, 
and role limitation.9

Pathophysiology of Urinary 
Tract Infection

The lower urinary tract is equipped with a variety 
of host defense mechanisms that prevent infec-
tion. However, there are certain host susceptibil-
ity factors, as well as bacterial virulence factors, 
that increase the risk of infection.

Host defense mechanisms include the acidic pH 
of the vagina, which inhibits the growth of entero-
bacteria and promotes the growth of lactobacilli. 
Immunoglobulins and high urea concentrations 
in the urine block bacterial adherence. The Tamm-
Horsfall protein produced in the ascending loop 
of Henle inhibits bacterial adherence.

The normal genitourinary tract is sterile except 
for the distal urethra. The periurethral area in 
women is colonized with intestinal fl ora, some 
of which are uropathogens. Urination fl ushes 
bacteria from the urethral orifi ce, but occasionally 
the periurethral organisms ascend and cause 
infection.

Women are at higher risk for UTI because of 
shorter urethral length, as well as the proximity of 
the urethral to the perianal area. The shorter the 
distance between the anus and urethra, the higher 
the risk for UTI.13 Men are usually protected due 
to the length of urethra and scrotum providing a 
barrier to the perianal area.

Effi cient bladder emptying is needed to prevent 
stagnation. Bladder emptying may be affected in 

the presence of pelvic organ prolapse (i.e., cysto-
cele, uterine, or vaginal vault prolapse.)

Urinary tract infection occurs through two 
primary mechanisms—ascending route, which is 
the most common, and hematogenous spread, 
which is uncommon. Bacteria enter the genitouri-
nary tract from the fecal reservoir. Bacteria colo-
nize the periurethral area and ascend through the 
urethra into the bladder, then up to the kidney, in 
the case of pyelonephritis. Refl ux of urine is not 
required for ascending infection, although edema 
associated with cystitis may cause changes at the 
ureterovesical junction, which results in refl ux. 
Ascent is increased if the bacteria have virulence 
factors (P-fi mbriae of E. coli) that allow increased 
adhesion.

Host defense mechanisms are important in 
determining the outcome of vaginal colonization. 
Susceptibility to UTIs is associated with changes 
in the adhesive characteristics of epithelial cells.14 
Increased receptivity of epithelial cells for bacte-
ria may have a role in the increased frequency of 
vaginal colonization observed in UTI-susceptible 
patients. This increased receptivity may result in 
increased bacterial adherence. In these cases, 
UTIs may recur despite spontaneous or pharma-
cologically induced remissions.

Mucosal epithelial cell-surfaces may be geneti-
cally altered, resulting in enhanced bacterial 
adherence. Women with blood group phenotype 
Lewis antigen non-secretors, Le(a−b−) and 
Le(a+b−), have a signifi cantly higher rate of 
re current UTI as compared to Lewis-type secre-
tors. Lewis antigen secretors may be protected as 
a result of fucosylated structures on the cell surface 
that reduce the number of receptors for E. coli.15

Other risk factors for developing uncompli-
cated UTI in women include sexual activity and 
contraceptive use.16,18 Spermicide use alters vaginal 
fl ora, resulting in loss of normal lactobacilli. Dia-
phragm use independently increases the risk of 
UTI through a potential obstructive process at the 
urethra. Increased frequency and recency of 
sexual intercourse increases risk of UTI.17 Other 
identifi ed risk factors for recurrent UTI in young 
women include having had a fi rst UTI at an age 
younger than 15 years, as well as a history of UTI 
in the mother.18

Risk factors for uncomplicated UTI in the post-
menopausal woman differ. Increased post-void 
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residual volume (as may be seen in women with 
pelvic organ prolapse), history of previous geni-
tourinary surgery, and estrogen defi ciency are all 
risk factors in this population.

Other behavioral factors such as direction of 
wiping after voiding, use of baths, frequency of 
voiding, type of menstrual protection, douching 
practices, and type of undergarments worn are 
not risk factors for developing UTI. The practice 
of voiding soon after intercourse to prevent 
urinary tract infections is debatable.7,30

Cranberry juice to prevent UTIs reduces bacte-
riuria and pyuria in postmenopausal women and 
inhibits the adherence of E. coli to uroepithelial 
cells.31 Cranberry juice has not been studied in the 
prevention or treatment of UTIs in younger 
women.

Bacterial Virulence Factors:
Infection of the urinary tract is related to the 
ability of bacteria to adhere and colonize in the 
gut, perineum, urethra, bladder, renal calyces and 
renal interstitium. Bacterial adherence depends 
on various factors. Uropathogens, especially 
enterobacteria, are electronegatively charged and 
too small to overcome repulsion by the negatively 
charged urothelial cells. Bacterial attachment 
relies on fi mbriae or other surface adhesion 
systems, which are hydrophobic and favor adhe-
sion to cell membranes.

The presence of adhesions on bacterial fi mbria 
(pili) and on the bacteria’s surface determines 
its virulence, or ability to cause UTI. Type 1 pili 
facilitate adherence to vaginal, periurethral, and 
bladder epithelial cells. P-fi mbriae adhere to blood 
group antigens located on erythrocytes and uro-
epithelial cells.

Bacterial virulence increases as drug resistance 
increases. Drug resistance occurs via a plasmid-
mediated transfer in uropathogens. Plasmid-
mediated resistance has been found for 
beta-lactams, trimethoprim, sulfonamides and 
aminoglycosides, but not yet to fl uoroquinolones.

Definitions

Urinary tract infection: Infection anywhere along 
the urinary tract from the urethral meatus to 
the kidney. Signifi cant quantities of bacteria are 

present in the urine associated with typical 
signs and symptoms. Signifi cant bacteriuria, 
implying infection, is traditionally defi ned as a 
urine culture containing greater than 10(5) 
colony-forming units (CFU) of an organism per 
milliliter. However, a lower count such as 10(2) 
may be applied in pregnant women, men, or 
young women with signifi cant symptoms of 
dysuria. Urinary tract infections may be defi ned 
as those occurring in the lower urinary tract 
(i.e., urethritis or cystitis) or upper tract 
(ureteritis, pyelonephritis).

Bacteriuria: Presence of bacteria in the urine, not 
necessarily implying infection. Bacteriuria is 
preceded by colonization of the vaginal mucosa 
and/or periurethral mucosa with the organism 
responsible for the infection. Cultures obtained 
from patients between their episodes of 
bacteriuria showed a higher incidence and a 
greater density of vaginal colonization with 
urinary pathogens when compared with similar 
cultures from women who never had an 
infection.

Pyuria: Presence of WBC in urine, indicating an 
infl ammatory response to bacteriuria, such as 
occurs during an infection (symptomatic or 
asymptomatic), or due to fastidious organisms 
that do not grow on typical urine culture agar 
plates. One must also consider contamination 
from a different source, such as the vagina.

Hematuria: Presence of RBC in urine. Hematuria 
is common with UTI but not with urethritis or 
vaginitis. Hematuria does not imply a com-
plicated infection unless it persists after the 
infection has been cleared.

Urethritis: Infl ammation of the urethra, which 
may or may not be bacterial in origin. The 
primary symptom is dysuria, but not typically 
urinary frequency. Urethritis is often associ-
ated with sexually transmitted diseases such as 
gonorrhea, chlamydia, and trichomonas.

Cystitis: Infl ammation of the bladder that may be 
due to infection (bacterial or viral) vs. non-
bacterial (chemical, radiation, or interstitial 
cystitis). Clinical symptoms include urinary 
urgency, frequency, suprapubic pressure, and 
dysuria.

Pyelonephritis: Infl ammation of the kidney, 
usually caused by bacterial infection. Clinical 
symptoms include fever, chills, and fl ank 
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pain accompanied by bacteriuria and pyuria. 
Acute nonobstructed pyelonephritis occurs in 
the same population of women who experience 
acute uncomplicated cystitis. The bacterial 
organisms are similar, but may be more 
virulent.

Uncomplicated UTI: Occurs in patients with intact 
host defenses and a functionally and structur-
ally normal genitourinary tract.

Complicated UTI: Occurs in patients with con-
genital or surgically anatomic anomalies, 
stones, or indwelling catheters. Persons with 
diabetes; pregnant women; men; those exposed 
to nosocomial pathogens or who have recently 
taken antibiotics; those with neurogenic blad-
ders, vesicoureteral refl ux, medullary sponge or 
polycystic kidney; renal transplant patients; 
those with sickle cell anemia; and those who are 
chronically immunosuppressed are all at risk 
for complicated UTI. The prevalence of UTI 
in HIV-infected patients is 8% to 50%. Low 
CD-4 counts (less than 200), IV drug use, and 
antineoplastic and antiretroviral therapy are 
additional risk factors. Diabetic patients may 
develop renal and perinephric abscesses, 
emphysematous cystitis or pyelonephritis, 
fungal infections, xanthogranulomatous pyelo-
nephritis, and renal papillary necrosis. In dia-
betes, poor glycemic control, per se, is not a risk 
factor for recurrent UTIs, but duration of the 
disease is.

The inability to effectively eradicate bacteria 
from the urinary tract and the inability for anti-
microbials to penetrate or concentrate at the 
site of bacterial presence are two risk factors for 
complicated UTI.

Presence of an indwelling transurethral cath-
eter is a risk for complicated UTI. Most are 
asymptomatic, but bacteremia and septic shock 
may occur. For short-term use, there is a 5% 
incidence of infection per day, despite the use 
of prophylactic antibiotics. Within one month 
of having an indwelling catheter, all patients 
will have bacteriuria.19

Differentiating between complicated and 
uncomplicated UTI is important in considering 
potential morbidity, as well as the type and 
extent of treatment and evaluation required in 
the diagnosis. Patients with complicated UTI 
are more likely to be infected with a broader 

spectrum of uropathogens and experience 
higher clinical failure rates when treated with 
antimicrobial therapy for less than 7 days. 
Tables 12.1 and 12.2 list the types of microbes 
associated with uncomplicated and compli-
cated UTIs.

Recurrent UTI: Defi ned as 3 or more infections 
over a 1-year period, or 2 occurring within 6 
months.

Reinfection represents approximately 95% of 
recurrent UTIs and refers to a new infection 
from a point outside the urinary tract following 
initial successful eradication and sterilization 
of the urine. The majority of recurrent UTIs are 
due to reinfection with a new strain or by the 
same strain from a past infection. Colonic fl ora 
is the likely reservoir for reinfecting strains.

Bacterial persistence occurs when a later infection 
arises from a persistent site within the urinary 
tract with an identical, previously diagnosed, 
organism. This may be caused by a structural 
or anatomic abnormality (i.e., renal calculi), 
inadequate drug dosage or length of therapy, or 
bacterial resistance.

Recurrent UTIs are common in those with 
underlying genitourinary tract abnormalities. 

TABLE 12.1. Microbiology of Uncomplicated Urinary Tract 
Infections

Most common
 Escherichia coli (gram-negative) accounts for 90%
 Staphylococcus Saprophyticus (gram positive) accounts for 10–20% in 

young, sexually active women
Less common (other gram-negative Enterobacteriaceae) account for 
5–10%
 Klebsiella, Proteus, Enterobacter, Providencia, Morganella, Serratia
 Gram positive bacteria: staphylococcus aureus, group B streptococcus, 

enterococcus

TABLE 12.2. Microbiology of Complicated Infections These strains 
are more resistant to antimicrobial therapy

Enterobacteriaceae
 E. coli (accounts for 20%), Klebsiella, Enterobacter, Proteus, 

Providencia, Morganella
Other gram-negative organisms
 Pseudomonas, Acinetobacter
Gram-positive organisms
 Staphylococcus aureus (often hematogenous spread), coagulase-

negative staphylococcus (other than Staphylococcus saprophyticus), 
group B streptococcus, enterococcus, Corynebacterium urealyticum

Yeast
 Candida, Torulopsis
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Fifty-sixty percent of those individuals with 
complicated UTIs resulting from underlying 
GU tract abnormalities will suffer recurrent 
UTIs within 2 months after treatment unless 
the underlying abnormality is corrected.

In some women with symptoms of recurrent 
UTIs, traditional urine cultures may not be 
positive. Cultures for fastidious organism 
such as Ureaplasma urealyticum, Mycoplasma 
hominis and Chlamydia trachomatis should be 
obtained. Urethral syndrome, trigonitis, or 
interstitial cystitis must be considered. Women 
with interstitial cystitis commonly present with 
symptoms of UTI that include urinary urgency, 
frequency, hesitancy, and suprapubic or pelvic 
pain. These patients are often treated empiri-
cally with antimicrobial agents and symptoms 
may improve temporarily, but then return. In 
this clinical situation, urine cultures should be 
obtained. When the cultures come back nega-
tive, this should lead the clinician into consid-
ering interstitial cystitis as a diagnosis.

Asymptomatic bacteriuria: Defi ned as a signifi -
cant bacteriuria (greater than 10(5) CFU/mL) in 
a patient without any clinical symptoms.

Asymptomatic bacteriuria is generally benign 
in the nonpregnant woman, and prevalence 
increases with aging. The prevalence is 1% to 
2% in school-aged girls, 5% in young, sexually 
active women, 10% to 15% in postmenopausal, 
community-dwelling women, and up to 50% 
of women in long-term care institutions. The 
more common bacteria in this group are 
Enterococcus species and coagulase-negative 
staphylococci. Asymptomatic bacteriuria is not 
associated with renal failure of hypertension, 
but these patients are at risk for bacteremia or 
septic shock if there is trauma to the genitouri-
nary tract mucosa. If instrumentation is planned 
(i.e., catheterization in preparation for a surgi-
cal procedure), then a course of antibiotics is 
appropriate.

Asymptomatic bacteriuria occurs in approx-
imately 5% to 10% of pregnant women, and 
10% to 30% of these women will develop pyelo-
nephritis later on in pregnancy. Acute pyelone-
phritis is a risk for preterm labor and delivery. 
It is imperative to identify asymptomatic bac-
teriuria early in pregnancy, as early treatment 

may prevent 50% to 80% of pyelonephritis 
cases.

Asymptomatic urinary tract infection is more 
common in women with diabetes than in those 
without, but symptomatic UTI does not differ.

There is a 25% to 50% prevalence of asymp-
tomatic bacteriuria in women in long-term care 
facilities. The prevalence is the highest in the 
most functionally impaired, but there is not 
evidence to suggest that it is harmful.20 Mortal-
ity and urinary incontinence rates are no differ-
ent in the elderly population with or without 
asymptomatic bacteriuria.

Microbiology

Ninety percent of uncomplicated urinary tract 
infections are caused by gram-negative, aerobic 
bacilli from the Enterobacteriaceae family. Esch-
erichia coli is the single most common and impor-
tant organism, accounting for approximately 85% 
of infections. Klebsiella, Enterobacter, Serratia, 
Proteus, Pseudomonas, Providencia, and Mor-
ganella species make up the rest of the gram-
negative bacteria. Staphylococcus saprophyticus 
is the second most common cause of cystitis in 
sexually active women and accounts for 10% of 
UTIs in this group of women. In older women, 
E. coli remains the most common uropathogen, 
but Proteus mirabilis and Klebsiella pneumoniae 
account for one third of infections. Pseudomonas 
aeruginosa infection is usually associated with 
urinary tract instrumentation. Staphylococcus 
epidermidis is a nosocomial pathogen often iden-
tifi ed in those with indwelling catheters. Staphy-
lococcus aureus is less commonly isolated and is 
most often associated with hematogenous spread. 
Other gram-positive organisms such as entero-
cocci and Streptococcus agalactiae cause 3% of 
lower UTI. Enterococcus faecalis causes 15% of 
nosocomial infections, and Streptococcus agalac-
tiae is associated with patients with diabetes.

Anaerobic fecal fl oras rarely cause infection, 
likely because the oxygen content present in the 
urine prevents their growth.

Candida species, Torulopsis glabrata, and other 
fungal organisms can cause UTIs in immuno-
suppressed patients and those with diabetes or 
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indwelling catheters. Viruses can also cause UTI 
and gross hematuria and are usually associated 
with viremia (polyoma or cytomegalovirus).

Clinical Presentation

In otherwise healthy women, symptoms of UTI 
are typically urinary urgency, frequency, dysuria, 
and suprapubic discomfort. Generally, fever is not 
present. Acute, uncomplicated cystitis may be 
associated with gross hematuria. Occasionally, 
new-onset urinary urge incontinence may be a 
symptom. Pyelonephritis is associated with more 
constitutional symptoms such as fever, chills, 
nausea, vomiting, and fl ank pain. Differential 
diagnosis of urinary tract infection includes 
urethritis, non-bacterial cystitis (interstitial 

cystitis) and vaginitis. An algorithm helpful in 
the evaluation of women with acute dysuria is 
presented in Figure 12.1.

A history of a sexually transmitted disease, 
vaginal discharge or odor, pruritus, a partner with 
urethral symptoms, and no increased urinary 
frequency suggests urethritis or vaginitis. Pyuria 
occurs in chlamydial infections. Hematuria is not 
associated with vaginitis or sexually transmitted 
diseases, so its presence is usually associated with 
a UTI. Postmenopausal atrophic vaginitis can 
present with irritative voiding symptoms. Elderly 
patients may not manifest the classic symptoms 
and are more likely to present with gastrointesti-
nal complaints.

Physical examination should include palpation 
of the abdomen and fl ank, as well as a pelvic 
examination if urethritis or vaginitis is suspected. 

FIGURE 12.1. Algorithm for Diagnosis and Management of Acute Dysuria in Women.
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Vaginal/cervical swabs and/or cultures for 
gonorrhea, chlamydia, trichomonas, and candida 
should be obtained as appropriate. Palpation of 
the urethra and anterior vaginal wall may reveal 
a mass or may result in urethral discharge, 
consistent with a urethral diverticulum. Costover-
tebral tenderness is often associated with pyelo-
nephritis, whereas a fl ank mass may be associated 
with a perinephric abscess. Post-void residual 
volume measurement using a bladder scanner or 
straight catheterization should be obtained in 
those patients with diabetes, pelvic prolapse, or 
other neurological condition that may result in 
incomplete bladder emptying.

Diagnosis

A clean-catch, midstream urine sample should be 
obtained by instructing the patient to spread the 
labia and wipe the periurethral area from front to 
back with moistened towelettes. Obese women or 
those with physical disabilities may not be able 
to do this and urethral catheterization may be 
necessary.

Rapid Diagnostic Tests

Urinalyses by dipstick or microscopy are com-
monly used rapid screening tests to detect the 
presence of bacteria, pyuria, and hematuria. The 
nitrite test is a convenient and cost-effective test 
that detects the presence of bacteria that convert 
nitrates to nitrite. It has a sensitivity of 35% to 
85% and a specifi city of 92% to 100%. Enterococ-
cus, staphylococcus, pseudomonas, and adenovi-
rus, however, are not able to reduce nitrates.

Leukocyte esterase is an enzyme present in 
white blood cells and, when positive, indicates the 
presence of neutrophils. A positive test is equiva-
lent to ≥4 WBC/high-power fi eld (hpf). Ninety-six 
percent of UTIs have ≥10 WBC/hpf. The sensitiv-
ity of the leukocyte esterase test is 60% to 95%, 
with higher sensitivity in bacterial counts greater 
than 100,000 CFU/mL, and specifi city is 94% to 
98%. The positive predictive value is 50% and the 
negative predictive value is 92%.21,22 Factors affect-
ing the leukocyte count and nitrite test include 
hydration status (diuretic use). First morning 
urine collection is ideal.

Urine microscopy of an uncentrifuged urine 
sample can detect the presence of signifi cant 
bacteria, leukocytes, and red blood cells. A hemo-
cytometer is used to assess pyuria as defi ned as 
more than 10 white blood cells per milliliter of 
urine. In the absence of pyuria, UTI should be 
questioned. Gram-stained uncentrifuged urine 
can detect bacteriuria in over 90% of UTIs with 
colony counts greater than 100,000 CFU/mL. In 
cases where urine dipstick testing and microscopy 
are negative, and clinical suspicion is low urine 
cultures may be eliminated.

Urine Culture

No urine culture is required before treatment in 
otherwise healthy young women with typical 
symptoms of acute cystitis. Urine culture should 
be obtained in all pregnant and pediatric patients 
with positive urinalysis and/or high clinical suspi-
cion for UTI. Patients with pyelonephritis and 
complicated UTI should also have a urine culture. 
Urine culture also helps to differentiate recurrent 
from persistent infection. Historically, urine cul-
tures were considered positive when bacterial 
growth exceeded 100,000 CFU/mL. However, up 
to 40% of women with symptomatic UTI will have 
a lower colony count. This may be due to early 
stage of infection, recent use of antibiotics, time 
of day specimen is collected, and state of hydra-
tion. In symptomatic women, a colony count of 
100 CFU/mL is acceptable for diagnosis of a 
urinary tract infection, with a sensitivity of 95% 
and specifi city of 85%.23

Blood Cultures

Blood cultures are not usually indicated, as they 
have limited usefulness in the management of 
pyelonephritis in the adult or pregnant popula-
tion. In high-risk groups, such as the immunosup-
pressed, pediatric population, or the elderly, blood 
cultures may be part of the sepsis evaluation.

Imaging Studies

Imaging studies for urinary tract infections have 
a low yield in otherwise healthy young women 
with acute or recurrent cystitis or pyelonephritis 
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who respond to antimicrobial therapy. Ultrasound 
or contrast-enhanced CT scanning may be indi-
cated if obstruction, renal masses, or renal infec-
tion is suspected or bacterial persistence occurs. 
Ultrasound is the preferred test to rule out obstruc-
tive disease, whereas CT scan is fi rst choice for 
evaluating kidney integrity. Non-contrast spiral 
CT scan is ideal for evaluating nephrolithiasis. 
Intravenous pyelogram has no role in the evalua-
tion of UTI in adults.

In children, the Technetium 99m labeled dimer-
captosuccinic acid (99m Tc-DMSA) renal scan 
allows for accurate diagnosis of pyelonephritis in 
an acute febrile urinary tract infection and may 
reveal the extent of renal parenchymal damage. 
Voiding cystourethrogram and IVP are helpful in 
evaluating congenital abnormalities in children.

When a suburethral diverticulum is suspected, 
cystourethroscopy, double-balloon urethrogram, 
voiding cystourethrogram, or MRI studies are 
helpful.

Cystourethroscopy in young, otherwise healthy 
women does not impact management plans unless 
a urethral diverticulum is suspected. Cystoure-
throscopy in older women with recurrent cystitis 
or hemorrhagic cystitis eliminates the possibility 
of a bladder/urethral tumor as a cause. In women 
with a prior history of anti-incontinence surgery, 
permanent sutures or mesh eroding into the 
bladder or urethra must be considered as a nidus 
for recurrent urinary tract infections and may be 
visualized at the time of cystoscopy.

Urinary Tract Infections 
in the Elderly Female

Bacteriuria and urinary tract infections are more 
common in women older than 65 years of age. 
In the elderly living in nursing homes or long-
term care facilities who have indwelling catheters, 
bacteremia is a signifi cant risk. Risk factors for 
UTI in the elderly include estrogen defi ciency, 
underlying medical and functional conditions 
that may cause urinary retention, poor perineal 
hygiene, and fecal soiling. Table 12.3 lists these 
risk factors. The most common uropathogen 
causing UTI in the elderly is E. coli, but is often 
polymicrobial.

Asymptomatic bacteriuria occurs in 20% of 
ambulatory women older than 65 years of age and 
50% in those older than 80 years of age.24 Asymp-
tomatic bacteriuria is not an independent risk 
factor for increased morbidity or mortality and 
does not require treatment unless manipulation 
of the lower urinary tract is planned.25

Diagnosing UTI in the elderly is challenging, 
since many of the typical signs, symptoms, and 
laboratory data differ in this population. Urinary 
urgency, frequency, and dysuria may not be 
present or may be diffi cult to assess in the cogni-
tively impaired. Malodorous or cloudy urine is 
not an accurate predictor of UTI. Altered mental 
state in a patient who is not cognitively impaired 
at baseline may be an indication of an infection.

The presence of a fever may be delayed, or 
hypothermia may be present, in those with infec-
tion. Studies confl ict with respect to fever as a 
marker for UTI. Alessi et. al. concluded that fever 
is a sign of infection and antibiotics are war-
ranted.26 Warren, however, found that some fevers 
resolve spontaneously without treatment and that 
administering antibiotics without a clear indica-
tion of infection did not improve outcomes in the 
elderly.27

Urosepsis with a change in vital signs, respira-
tory or gastrointestinal symptoms, and abdomi-
nal pain in the presence of bacteriuria is an 
indication for antibiotic treatment.

Urinary incontinence is prevalent in 50% to 
75% of the elderly in long-term care institutions. 
While new-onset incontinence may be caused by 
a UTI, chronic incontinence is not altered by 
sterilizing urine.28,29

TABLE 12.3. Risk Factors for Urinary Tract Infections in the 
Elderly

Increased vaginal pH due to decreased vaginal glycogen
Increased periurethral colonization with gram-negative bacteria
 Fecal soiling, poor perineal hygiene
Incomplete bladder emptying due to
 detrusor hypotonicity
 pelvic prolapse
 neurogenic bladder (diabetes, Parkinson’s disease)
Increased episodes of urinary instrumentation due to increased 

hospitalizations
Alterations in cellular and immune response to infection
Increased prevalence of confounding medical conditions
 diabetes, dementia, CVAs
Presence of indwelling catheters
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Treatment of Urinary Tract Infection

Behavioral regimens such as increasing fl uid 
intake and improving hydration may help relieve 
dysuria symptoms but have never been conclu-
sively studied. Urinary analgesics such as phenazo-
pyridine hydrochloride help relieve burning with 
urination and may be prescribed at 200 mg PO, 
tid, for 3 days. Discoloration of the urine occurs 
that then negates the use of dipstick urinalysis 
testing.

Antimicrobial therapy selection depends on the 
expected pathogen in the clinical scenario. Factors 
that infl uence choice of antimicrobial agents 
include effi cacy, adverse effects, cost, and dosing 
interval. Therapy should target uropathogenic 
bacteria from the urinary tract without affecting 
the vaginal and fecal fl ora in order to reduce 
risk of developing resistant strains or causing 
yeast vaginitis. The Infectious Disease Society of 
America (IDSA) developed guidelines for use of 
antimicrobials in treating UTIs in women.32 The 
guidelines for antimicrobial treatment are shown 
in Table 12.4.

Enterobacter such as E. coli, Proteus mirabilis, 
Staph saprophyticus, and Klebsiella make up 
more than 95% of all uropathogens causing UTIs. 
In a study of over 4000 urine isolates obtained 
from women with cystitis, nearly all isolates were 
sensitive to ciprofl oxacin and nitrofurantoin. 
Eighteen percent were resistant to trimethoprim-
sulfamethoxazole (TMP-SMX), and 25% were 

resistant to beta-lactams.33 The prevalence of 
TMP-SMX resistant organisms rose from 9% in 
1992 to 18% in 1996. Resistance to nitrofurantoin 
and ciprofl oxacin did not change. Resistance of 
E. coli to TMP-SMX is likely due to its liberal use 
in treating and prophylaxis of UTIs. Travel to an 
area where TMP-SMX resistant strains exist may 
also be a problem. Therefore, the prevalence 
of resistant organisms in the community as 
reported by the local health departments must 
be considered.

Studies reviewed by the IDSA showed that 
single-dose trimethoprim was less effective than 
multi-day dosing in eradicating bacteria. Meta-
analysis revealed that 3-day therapy vs. 7- to 10-
day therapy had similar eradication rates, although 
a higher recurrence rate with the 3-day course. 
However, more adverse effects were seen in the 
7- to 10-day course.32

Beta-lactams are not effective for single-dose 
therapy. Studies have shown that a 3-day course 
of amoxicillin had lower eradication rates and 
higher recurrence rates as compared to a 3-day 
course of TMP-SMX.34 Beta-lactams are rapidly 
excreted, and the time in which they are concen-
trated in the urine is short. Beta-lactams, in 
general, are less effective in clearing gram-
negative rods from the vaginal and colonic fl ora, 
predisposing to recurrence. Beta-lactams, espe-
cially amoxicillin, are the drugs of choice for treat-
ing Enterococcus faecalis, which is often resistant 
to TMP-SMX.

Nitrofurantoin is ineffective in the 3-day dosing 
regimen and must be used for 7 days. Eradication 
rates are approximately 80% and are lower than 
with other antimicrobials.35

Patients with uncomplicated UTIs who present 
with typical symptoms of urinary urgency, fre-
quency, dysuria, and suprapubic pain may be 
treated without a urine culture and sensitivity. 
The IDSA recommends a 3-day course of TMP-
SMX (or TMP) as long as the prevalence of resis-
tant organisms in the community is less than 20%. 
Otherwise, a 3-day course of a fl uoroquinolone 
(ciprofl oxacin 250 mg bid or levofl oxacin 250 mg 
qd) or a 7-day course of nitrofurantoin (100 mg 
bid) should be fi rst-line. Nitrofurantoin spares 
the gut fl ora, thus possibly reducing the risk of 
developing resistant pathogens. Fluoroquino-
lones, while effective, are the most expensive and 

TABLE 12.4. Antimicrobial Therapy For Uncomplicated Urinary 
Tract Infection

1st line therapy TMP 100–200 mg BID or TMP-SMX double
  strength BID for 3 days (assuming E. coli
  resistance <20%)
2nd line therapy Fluoroquinolones for 3 day course:
  Ciprofloxacin 250 mg BID
  Levofloxacin 250 mg qd
  Norfloxacin 400 mg BID
3rd line therapy Nitrofurantoin macrocrystals
  100 mg BID for 7 days
Other antimicrobials Aminopenicillins (ampicillin or amoxicillin
  250 mg TID for 7 days)
 (may be used 1st line for Enterococcus if no
  allergy)
 Cephalosporins (cephalexin 250–500 mg
  TID, cefuroxime 250 mg BID)
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should not be used as fi rst-line therapy unless 
there is a high rate of resistance to TMP-SMX.

In the older population, especially in those with 
high-risk conditions, E. coli remains the most 
common uropathogen, but Proteus mirabilis and 
Klebsiella pneumoniae account for one-third of 
infections. Eradication rates are lower in the 
elderly. In an uncomplicated UTI in the elderly, a 
7- to 10-day course of antimicrobial therapy is 
indicated. First-line therapy in this group includes 
fl uoroquinolones or TMP-SMX. Adverse effects 
are lower with fl uoroquinolones. Nitrofurantoin 
requires a creatinine clearance of 40 mL/min.

In the younger population, Staphylococcus 
saprophyticus is a commonly identifi ed uropatho-
gen. This tends to be eradicated less frequently 
with a 3-day regimen than with longer therapy, 
especially with fl uoroquinolones. Therefore, a 
7-day course of fl uoroquinolones should be used 
in this clinical scenario. Additionally, Proteus 
mirabilis is often resistant to nitrofurantoin.

Catheter-Related Urinary 
Tract Infection

Catheter-related UTI accounts for up to 40% of 
nosocomial infection. Within 5 days, 10% to 25% 
of catheterized patients become bacteriuric and 
4% become bacteremic.36 Bacteriuria is caused by 
migration of bacteria into the bladder after colo-
nization by uropathogens along the surface of the 
catheter. The catheter itself impairs elimination of 
infected urine. Other complications of long-term 
catheterization include stone formation, periure-
thral abscess, bladder fi brosis, fi stula formation, 
and a possible increased risk of bladder cancer.

Preventing infection in those with indwelling 
catheters requires maintaining a closed system 
and minimizing duration of catheterization. 
Breaking the seal to irrigate increases infection 
risk. Scheduled catheter changes every 2 to 4 
weeks may be effective, but is expensive. Supra-
pubic and intermittent self-catheterization has 
not been evaluated in controlled trials. Use of 
disposable collection bags impregnated with an 
antibacterial polymer does reduce infection.37 
Silver impregnated catheters reduce infection for 
the fi rst few days of catheterization but have no 
long-term benefi t.38

Prophylactic antibiotics are not indicated for 
catheter use less than 3 days. If use is limited to 
2 weeks, TMP-SMX or nitrofurantoin is effective. 
If catheter usage exceeds 2 weeks, resistant 
organisms will emerge such that continued anti-
microbial therapy is less effective and treatment 
should be instituted when bacteriuria becomes 
symptomatic.

Catheter associated UTIs carry signifi cant risk 
of multi-drug resistant bacteria, especially gram-
negative rods. Catheter related UTI requires a 7- 
to 10-day course of TMP-SMX or fl uoroquinolone. 
If urine culture shows gram-positive organism, 
amoxicillin/clavulanate is appropriate. Cure rates 
are lower with nitrofurantoin and beta-lactams.39

Methenamine mandelate, vitamin C, long-term 
antimicrobial suppression, topical urethral anti-
sepsis, disinfection of the collection bag, bladder 
lavage with acetic acid, and one-way valve-
equipped catheters are all ineffective in prevent-
ing catheter-associated UTI.

Complicated UTIs increase risk for recurrent, 
persistent, or resistant infections. Management of 
these patients includes treatment with a broad-
spectrum antibiotic (fl uoroquinolone) for 10 to 14 
days, based on the results of a urine culture and 
sensitivity.

Pregnancy

Urinary tract infection is a common problem in 
pregnancy, leading to increased risk of pyelone-
phritis and premature labor and delivery. Risk 
factors for UTI in pregnancy include an antenatal 
history of UTI, presence of sickle-cell hemoglo-
bin, lower socioeconomic status, sexual activity, 
anatomic anomalies, and diabetes mellitus.

Antimicrobial therapy in pregnancy includes 
beta-lactams (amoxicillin, cephalexin, amoxicil-
lin/clavulanate) and nitrofurantoin. The latter 
should be avoided after the 36th week of preg-
nancy due to potential hemolysis in the fetus 
that is G6PD defi cient. Trimethoprim sulfa-
methoxazole (TMP-SMX) is second-line since 
sulfonamides cross the placenta and can displace 
bilirubin from plasma-binding sites in the 
newborn, causing kernicterus. Therefore, use of 
sulfonamides in the third trimester should be 
avoided. Pregnant women with UTI should receive 
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a full 7- to 10-day course of antibiotics. Fluoroqui-
nolones are associated with cartilage degenera-
tion and are contraindicated in pregnancy.

Recurrent UTI and Suppressive 
Antibiotics

Twenty-fi ve percent of women who experience 
UTIs will develop 3 or more in a year. Recurrent 
UTI is defi ned as ≥3 culture-documented infec-
tions in a 1-year period, or 2 within 6 months. The 
pattern of culture-documented recurrences is 
important in determining subsequent treatment 
options and who may require further urologic 
evaluation.

For recurrent UTIs, correct the underlying 
cause (i.e., surgical relief of an obstruction, estro-
genizing atrophic vaginal tissue, or eliminating 
diaphragm or spermicide use for contraception), 
if possible.

Prophylactic antibiotic suppression may be 
used. Once the urine has been sterilized (obtain a 
“test-of-cure” urine culture 2 weeks after comple-
tion of therapy), daily suppression with single-
strength TMP-SMX, nitrofurantoin 50 to-100 mg, 
or ciprofl oxacin 250 mg at bedtime for 6 months 
is an option. Breakthrough infections may still 
occur and should be treated with a full course 
of antimicrobial therapy. Once prophylaxis is 
stopped, 30% to 40% of patients will remain free 
of infection for the next 6 months.

Post-coital prophylaxis with single-strength 
TMP/SMX, nitrofurantoin 100 mg, or a fl uoroqui-
nolone may be offered to those women whose 
infections are coitally related.

In selected patients, self-administered standard 
3-day therapy is also an option. If the symptoms 
do not improve within 5 days, a urine culture 
should be obtained.

Pyelonephritis

Pyelonephritis may present as fever, fl ank pain, 
or rigor, in the presence of a positive urinalysis 
(bacteriuria and pyuria) and culture.

Acute pyelonephritis in otherwise healthy 
women can be treated with a fl uoroquinolone or 
TMP-SMX (if susceptible) for 10 to 14 days in an 

outpatient setting. If gram-positive cocci are 
present on gram stain, coverage for enterococcus 
(amoxicillin or amoxicillin/clavulanate) should 
be added.

In pregnant women or those with high-risk 
factors, hospitalization may be indicated. Intrave-
nous fl uoroquinolone should be fi rst-line, or an 
aminoglycoside with ampicillin added, if entero-
coccus is present.

Key Summary Points

• In otherwise healthy women, symptoms of 
UTI are typically urinary urgency, frequency, 
dysuria, and suprapubic discomfort. Generally, 
fever is not present. Acute, uncomplicated cys-
titis may be associated with gross hematuria.

• The nitrite test (on a urine dipstick) detects the 
presence of bacteria that convert nitrates to 
nitrite. It has a sensitivity of 35% to 85% and 
a specifi city of 92% to 100%. Enterococcus, 
staphylococcus, pseudomonas and adenovirus, 
however, are not able to reduce nitrates.

• Recurrent UTIs increase in frequency with 
sexual intercourse and advancing age.

• Except in neonates, the prevalence and inci-
dence of UTIs is greater in females by a ratio of 
30 : 1. In neonates and infants, UTI is more 
common in males and is usually associated with 
congenital anomalies.

• The periurethral area in women is colonized 
with intestinal fl ora.

• Behavioral factors such as direction of wiping 
after voiding, use of baths, frequency of voiding, 
type of menstrual protection, douching prac-
tices, and type of undergarments worn are not 
risk factors for developing UTI.

• Persistent UTI patterns (in contrast to recurrent 
patterns) generally require more defi nitive diag-
nostic testing, to rule out anatomic lesions 
preventing bacterial clearance. Referral for 
more formal urogynecologic evaluation should 
be considered.

• Women with a history of recurrent urinary tract 
infection symptoms who do not improve clini-
cally with antimicrobial therapy should also 
have urine cultures obtained, as interstitial 
cystitis may be the underlying condition when 
cultures reveal no growth.
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• If imaging studies are considered, ultrasound is 
the preferred test to rule out obstructive disease 
whereas CT scan is fi rst choice for evaluating 
kidney integrity. Non-contrast spiral CT scan is 
ideal for evaluating nephrolithiasis. Intravenous 
pyelogram has no role in the evaluation of UTI 
in adults.
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psychological factors that so often accompany 
patients with chronic pelvic pain.

The pelvic fl oor is innervated from sacral nerve 
roots S2, S3, and S4. These nerve roots include 
motor/efferent pathways and sensory/afferent 
pathways of both the somatic and visceral systems. 
This common innervation of the pelvis accounts 
for many of the overlapping symptoms. In the 
somatic system, the motor/efferent pathway of 
the somatic system innervates the pelvic fl oor and 
the perineal muscles, and the sensory/afferent 
pathways transmit mechanical, thermal, and 
chemical stimuli from the perineum, pelvic fl oor, 
and pelvic peritoneum.4 In the visceral system, the 
motor/efferent pathways include both parasym-
pathetic and sympathetic nerves of the organs, 
and the sensory/afferent pathways transmit infor-
mation of noxious stimuli of the organs through 
the sympathetic system. Thus, it is not surprising 
that when one of the organs or muscles of the 
pelvis becomes diseased, the other pelvic organ/
muscle systems are stimulated; diseases of the 
pelvic organs tend to have symptoms that mimic 
each other.

There are common embryologic origins of the 
pelvic organ systems that also contribute to the 
overlap of symptoms found in women with 
chronic pelvic pain. The urinary system and the 
reproductive system both develop from the inter-
mediate mesoderm of the embryo called the uro-
genital ridge. The intermediate mesoderm that 
ultimately forms the bladder trigone is the same 
epithelium that forms the lower one-third of the 
vagina and vestibule.5 Consequently, conditions 

Introduction

Chronic pelvic pain is defi ned as pain in the pelvis 
of greater than six months’ duration. It is esti-
mated that 3.8% of women aged 15–73 have 
chronic pelvic pain which is more common than 
asthma or migraines.1 Chronic pelvic pain directly 
costs society $880 million dollars per year.2 It has 
been reported that approximately 10% of visits to 
the gynecologist, 20% to 40% of gynecologic diag-
nostic laparoscopies, and 12% to 20% of hysterec-
tomies performed are for complaints of chronic 
pelvic pain.3 Primary care providers will often be 
presented with these complaints from their female 
patients and can play a vital role in recognizing 
and treating this important women’s health 
condition.

The diagnosis of chronic pelvic pain can be 
challenging, as the differential diagnosis encom-
passes more than one organ system and many 
symptoms overlap from one system to the other. 
As one views the female pelvis, it is evident that 
the pelvis is comprised of the bones and joints, 
muscles and ligaments, and contains three organ 
systems—the urologic, the gynecologic and the 
gastrointestinal systems. The anatomic juxta-
position of all these structures—musculoskeletal, 
urinary, reproductive and gastrointestinal 
systems—reminds the practitioner that any 
disease process that causes pain of one system can 
refer symptoms to another. Beyond the pelvis, 
neurotransmitters and neuromodulating sub-
stances of the brain and nervous system impli-
cated in pain perception also account for the 

Interstitial Cystitis and Pelvic Pain: 
Understanding and Treating at the Primary 
Care Level
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that affect the bladder may produce vaginal/vulvar 
symptoms and vice versa.

It is also known that hormones affect both the 
gynecological and urinary tracts. Estrogen recep-
tors have been found in the bladder trigone,6 as 
have LH and HCG receptors.7 There is also clinical 
evidence that chronic medical conditions such as 
migraine, epilepsy, asthma, and irritable bowel 
syndrome are exacerbated during the menstrual 
cycle. Estrogen and progesterone receptors are 
also known to affect bowel physiology.8

There are also known associations between 
chronic pelvic pain and history of psychosexual 
trauma and psychiatric disorders. Neuromodula-
tors can affect the release and metabolism of neu-
rotransmitters, thus affecting the perception of 
pain. Substance P, glutamate, and vasoactive 
intestinal peptide are excitatory substances. 
Endogenous opioid peptides, norepinephrine, 
serotonin (5-HT), and GABA (gamma amino 
butyric acid) are inhibitory. Current research in 
the neurobiology suggests that depression may be 
due to a defi cit of GABA in association with 
depression.9 Thus it is not surprising that percep-
tion of pain may be different in those who are 
depressed.

Goals of Diagnosis and Treatment

Often the clinician is faced with the challenge of 
determining whether or not the patient’s pain is 
due to a physical or psychological disorder. It is 
important to recognize that both causes may 
coexist. However, all causes affecting the patient’s 
pain need to be addressed; thus, whether or not 
psychological causes are primary or secondary 
becomes a non-issue. It is also important for the 
primary physician taking care of the patient to set 
realistic expectations of diagnosis and treatment 
for the patient. The primary care physician should 
explain to the patient that the cause of her pain 
may or may not be determined and that her pain 
most likely will not be “cured” but rather, 
“managed”. The goals of treatment should be (1) 
relieving severe pain; (2) restoring the patient to 
daily living; (3) improving her family and spousal 
relationships and quality of life; (4) preventing 
relapse to severe pain with the patient’s commit-
ment to treatment regiments, be they physical or 

psychological; and (5) explaining to the patient 
that the process will be ongoing and long-term.

Differential Diagnosis 
and Treatment

A comprehensive list of the causes of chronic 
pelvic pain is presented in Table 13.1. This discus-
sion, however, will be limited to the more common 
diagnoses encountered in the primary care setting. 
Conditions of the musculoskeletal systems (levator 
ani myalgia, abdominal wall trigger points, pos-
tural problems), gastrointestinal system (irritable 
bowel disease), the reproductive system (endome-
triosis, pelvic infl ammatory disease, pelvic adhe-
sions, vulvodynia and pudendal neuralgia), and 
the genitourinary system (interstitial cystitis) 
will be discussed. The infl uence of psychological 
factors is also addressed.

Pain of Musculoskeletal Origin

Abdominal Wall

Referred pain from the abdominal wall can cause 
pelvic pain. Cyriax, in 1919, fi rst described that 

TABLE 13.1. Differential Diagnosis of Chronic Pelvic Pain

Musculoskeletal

Abdominal wall
Levator ani myalgia

Gastrointestinal

Diverticulitis
Irritable bowel syndrome
Malignancy

Adhesive disease
Gynecologic

Endometriosis
Pelvic inflammatory disease
Pelvic adhesions
Vulvodynia
Pudendal neuralgia

Psychological
Urologic

Interstitial cystitis
Bladder stones
Malignancy
Radiation therapy to bladder
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abdominal wall pain can originate from structures 
other than the abdominal viscera.10 Carnett, in 
1926, described a diagnostic maneuver (the 
Carnett test) that involves palpating the abdomen 
while the person tenses the abdominal wall by 
raising either the legs or head while supine.11 If, 
while palpating the painful area, the pain is 
increased, then the pain is likely to be from the 
abdominal wall and not the viscera. Conditions 
such as nerve entrapment, infl ammation of an 
intercostal nerve root or anterior cutaneous nerve, 
rib tip syndrome, myofascial pain, trigger points, 
and hernias may be among the sources. One can 
further confi rm the pain is from the abdominal 
wall by injecting the area with a local anesthetic, 
such as 2 ml to 3 ml of 2.5% bupivacaine. If the 
pain is abolished, then the pain is most likely due 
to neuralgia. In women who have had prior pelvic 
surgery, entrapment of the ilioinguinal (L1), 
genitofemoral (L1, L2) or iliohypogastric (T12, 
L1) nerves in the lower abdominal scar can occur. 
Entrapment of these nerves will cause pain in the 
lower abdomen and the inner thighs.12 Hernias in 
various sites—inguinal, femoral, umbilical, inci-
sional, Spigelian line (lateral border of the rectus 
muscle), sciatic, obturator canal or perineum—
may also cause chronic pain. Ultrasound or MRI 
may aid in the diagnosis, and muscle strengthen-
ing and/or surgical treatment is indicated.

Levator Ani Myalgia

Levator ani myalgia is a condition that can rep-
resent a cause of chronic pelvic pain or result 
from chronic pain originating from another 
source. The levator ani muscle is comprised of 
three muscle groups—puborectalis, pubococ-
cygeus, and iliococcygeus. Patients who have 
chronic disease processes of the gastrointestinal, 
reproductive, or urinary systems can develop 
spasm of the levator ani and other pelvic fl oor 
muscles as a secondary problem. The low back 
(Iliopsoas, quadratus lumborum), sacroiliac 
region, external muscles of the pelvic girdle 
(piriformis muscle), and internal muscles of 
the pelvis (obturator internus muscle) can be 
involved. Women with chronic pelvic pain will 
often develop faulty posture typically character-
ized by persistent lumbar lordosis and a forward 
pelvic tilt.13 The muscles of the back can be 

assessed externally and the muscles of the pelvis 
assessed internally by intravaginal palpation. 
These muscles should be assessed bilaterally, as 
unilateral abnormalities can be detected. The 
bulk of the muscle, defects in the muscle, and 
trigger points can be determined. Pelvic exami-
nation of the internal muscles will reveal a tight 
pelvic fl oor; yet most women will, surprisingly, 
demonstrate a weak pelvic muscle contraction or 
Kegel squeeze, as the pelvic muscles are already 
contracted and thus cannot be contracted any 
further. Women with diffi culty relaxing their 
pelvic muscles may also have dysfunctional 
voiding, urinary urgency and frequency, or con-
stipation and defecatory dysfunction. Women 
with levator myalgia will often have a history of 
frequent prolonged periods of unilateral standing 
or sitting, inactive lifestyles, and sleeping on the 
side or stomach.13 Referral to a physical therapist 
who has special training in treatment of pelvic 
fl oor disorders is ideal. Treatment will often 
include a series of exercises, myofascial release, 
and biofeedback/electrical stimulation to reha-
bilitate the pelvic fl oor muscles.

Pain of Gastrointestinal Origin

Benign or/malignant colorectal tumors, colitis, 
diverticular disease, and irritable bowel syn-
drome can all cause abdominal/pelvic pain. Irri-
table bowel syndrome is a poorly understood 
condition of the gastrointestinal tract character-
ized by abdominal pain, bloating, and alternat-
ing constipation and diarrhea. It is a functional 
disorder that predominates in women more than 
men, often beginning in the late teen years.14 Its 
etiology is unknown. Women will often complain 
of a fl are-up of symptoms premenstrually, which 
may be related to the abrupt decrease of proges-
terone.15 Women with irritable bowel syndrome 
may also complain of painful intercourse. The 
common term “spastic colitis” is not accurate, as 
irritable bowel syndrome is not characterized by 
infl ammation. Patients with irritable bowel syn-
drome can be categorized into three groups: (1) 
abdominal pain, gas and bloating, (2) diarrhea 
dominant and (3) constipation dominant. The 
Rome II criteria in diagnosis of irritable bowel 
include 2 of the 3 features present for 12 weeks 
within the past year. The three features are (1) 
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pain relieved following defecation, (2) onset of 
pain associated with change in stool frequency, 
and (3) onset of change associated with change 
in stool appearance. These criteria are supported 
by abnormal stool form, abnormal stool passage, 
passage of mucus, and bloating.16 Diagnosis is 
made by history, physical exam, and diagnostic 
testing, depending upon the level of suspicion, to 
rule out other gastrointestinal conditions. Thus, 
diagnosis may require food diaries, lactose intol-
erance tests, sigmoidoscopy, barium enema, or 
abdominal ultrasound and/or CT scan. Referral 
to a gastroenterologist or surgeon for colonos-
copy may be necessary. Treatment encompasses 
dietary changes that may include elimination or 
restriction of lactose, sorbitol, carbonated bever-
ages, fructose, and caffeine. Medications include 
bulking agents (psyllium), osmotic laxatives 
(polyethylene glycol), antispasmodics (dicyclo-
mine, hyoscyamine), antidiarrheal agents (loper-
amide, atropine/diphenoxylate), and tricyclic 
antidepressants. Newer medications Paroxetine, 
an SSRI, Tegaserod, a serotonin 5-HT4 agonist 
(for constipation dominant), and Alosetron, a 
serotonin 5-HT3 antagonist that requires a 
special license to prescribe (for diarrhea domi-
nant) also show promise. Interestingly, prelimi-
nary research has shown an improvement of 
symptoms when these patients are treated with 
GnRH agonists.17

Pain of Gynecologic Origin

Pain in the pelvis can be due a variety of gyneco-
logical disorders. One must consider benign or 
malignant tumors, endometriosis, pelvic adhe-
sions in women with prior pelvic surgery or infec-
tion, and chronic pelvic infl ammatory diseases. 
Careful pelvic examination, pelvic ultrasound/CT 
scan and laparoscopy/pelviscopy will help to 
delineate these conditions. Pelvic masses will need 
to be evaluated for malignancy.

Endometriosis

Endometriosis is a condition of the female repro-
ductive tract in which functioning endometrial 
tissue is outside the uterine cavity. The symptoms 
of endometriosis are typically those of chronic 
cyclic pelvic pain, occurring before and during the 

menses, but pain can also occur on a daily basis. 
Women can also have associated complaints of 
urinary frequency. Dyspareunia and infertility 
are often presenting complaints. Endometriosis 
occurs in 5% to 15% of women of reproductive 
age and can be a cause of infertility at a rate of 
38%.18 Endometrial implants are most frequently 
found along the posterior cul-de-sac and utero-
sacral ligaments at a rate of 69% which can lead 
to complaints of dyspareunia.19 Implants can also 
be found on the appendix, bowel, and in the 
bladder.

There are fi ndings on pelvic examination that 
suggest endometriosis. Nodular implants can be 
palpated on the uterosacral ligaments rectovagi-
nally. The uterus may be scarred and fi xed to 
the posterior cul-de-sac or lateral pelvic walls. 
Ultrasound may be helpful in suggesting the 
diagnosis by showing the presence of ovarian 
endometrioma. The defi nitive diagnosis of endo-
metriosis is made by pelviscopy with biopsy of 
peritoneal lesions; thus, referral to a gynecolo-
gist may be necessary. There are reports that 
advocate the empiric use of Lupron (Tap Phar-
maceutical Inc., Lake Forest, IL) therapy in 
patients with pelvic pain to aid in the diagnosis 
of endometriosis. If relief of symptoms occurs 
after administration of Lupron, then the diagno-
sis of endometriosis may be inferred. Contrain-
dications for empiric therapy include undiagnosed 
uterine bleeding, pelvic masses, and suspicion of 
pregnancy.

The treatment of endometriosis is directed at 
suppressing the hormonal implants and promot-
ing shrinkage of existing ones. Oral contracep-
tives, used either in cyclic or continuous fashion, 
and nonsteroidal anti-infl ammatory medications 
have proven effective in reducing symptoms.17 
Lupron can be also be used for short-term treat-
ment. In the 1980s, an androgenic agent, Danazol, 
was popular in treatment of endometriosis, but is 
no longer commonly used since the introduction 
of the GnRH agonists. Surgical treatment of endo-
metriosis will depend on the woman’s desire for 
pregnancy. If a woman plans future childbearing, 
then conservative therapy such as cauterization, 
laser vaporization, or excision of implants can be 
performed.20 This is often followed by hormonal 
therapy with either a GnRH agonist or oral con-
traceptive pills to further suppress development 
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of endometrial implants. Defi nitive therapy for 
endometriosis is hysterectomy with bilateral 
salpingo-oophorectomy. This radical surgical 
intervention would be performed if a woman has 
completed childbearing or has failed prior con-
servative surgical/medical treatment. However, it 
has been found that even after adequate treat-
ment of endometriosis, problems of pelvic pain 
persist or recur, despite the resolution of the 
endometriosis. For the relief of pelvic pain, overall 
success rates resulting from medical treatment 
are roughly the same as after surgical treatment. 
Therefore, the decision to proceed with surgery 
should be highly individualized, and patients 
should be carefully counseled with respect to 
goals and expectations.21

Pelvic Inflammatory Disease

Women with acute pelvic infl ammatory disease 
will have more obvious clinical signs of infection, 
such as cervical motion tenderness, fever, elevated 
white count; and an elevated sedimentation rate. 
Wet preparation of the vagina reveals white cells. 
Treatment for pelvic infl ammatory disease is 
directed at the use of appropriate antibiotics, 
whether prescribed for inpatient or outpatient 
therapy.

Women with chronic (“subacute”) pelvic 
infl ammatory disease, on the other hand, may 
have only complaints of chronic pain unassoci-
ated with systemic signs of illness. To aid in diag-
nosis, DNA probes/cultures can be done to detect 
Gonorrhea and Chlamydia. An endometrial 
biopsy to look for plasma cells and confi rm endo-
metritis, or a diagnostic pelviscopy to look for 
pelvic adhesive disease or infl ammatory changes 
of the pelvis, may be needed.22 Chronic pelvic 
infl ammatory disease may require long-term anti-
biotics (doxycycline, clindamycin, ceftriaxone) 
or, ultimately, hysterectomy.

Pelvic Adhesions

Pelvic adhesive disease is a potential cause of 
pelvic pain and may result from pelvic infl amma-
tory disease, endometriosis, ruptured appendici-
tis, and diverticulitis. Thus, in a patient who 
complains of chronic pelvic pain, obtaining 
prior surgical reports to review for presence of 

adhesions can be useful. Treatment of adhesions 
by lysis is problematic since adhesions can simply 
reoccur. Howard et al. performed laparoscopic 
pain mapping under conscious sedation to deter-
mine whether adhesions were the cause of patients’ 
pain.23 Adhesions were the source of pain in 
approximately 50% of patients who were success-
fully mapped. After lysis of adhesions, immediate 
relief can be obtained; but within 4 months, it is 
common for symptoms to recur. Patients with 
dense intestinal adhesions, however, may experi-
ence signifi cant reduction of pain for a longer 
period of time after adhesiolysis.

Vulvodynia

Vulvodynia is defi ned as a condition of chronic 
vulvar discomfort with symptoms of burning, 
stinging, irritation, and rawness whose symptoms 
are usually confi ned to the vulva, but can be per-
ceived by the patient as pelvic pain. It predomi-
nates in white women (97%) as well as nulliparous 
women (62%). The mean age of patients is 32 
years with a range of 11–75 years.24 Vulvodynia 
can be grouped into fi ve syndromes: cyclic vulvi-
tis, vulvar dermatoses, vulvar papillomatosis, 
vulvar vestibulitis, and essential “dysesthetic” 
syndrome. All of these conditions can cause 
painful intercourse—a common complaint in 
women with chronic pelvic pain—but essential 
dysesthetic vulvodynia is the subtype that is char-
acterized by chronic pain. Patients with essential 
vulvodynia describe a constant or intermittent 
superfi cial burning pain as well as urethral and/or 
rectal discomfort; these symptoms occur even 
without intercourse or contact with the vulva. 
Patients have symptoms similar to those seen in 
neuralgia. Patients can have pain with light touch 
(allodynia), paroxysmal stabbing pains, and 
hyperesthesias. Causes of neuralgia in the vulva or 
pelvis include prior pelvic or back surgery, back 
pain, cycling or horseback riding injuries, muscle 
spasm, or multiple sclerosis.

Essential dysesthetic vulvodynia is character-
ized by the lack of physical fi ndings seen in the 
other subtypes. A careful examination of the ves-
tibule to Hart’s line is essential in diagnosing 
these subtypes. Hart’s line is defi ned as the point 
where the edge of the outer vestibule meets 
the squamous epithelium of the vulvar skin 
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(Figure 13.1). Using a moistened cotton swab, the 
vestibule is carefully examined out to Hart’s line, 
looking for pinpoint painful areas and red irri-
tated vestibular glands of the hymenal ring. In 
vestibulitis, the Skene’s glands, posterior four-
chette, minor vestibular glands and the Bartho-
lin’s glands are often tender. If needed, a dilute 
solution of acidic acid can be applied with a 4 × 4 
gauze to the perineum to highlight abnormal 
areas. Colposcopy of the vulva and vestibule may 
be helpful in diagnosing these conditions; referral 
to a gynecologist will be needed. Abnormal areas 
should be biopsied to rule out vulvar intra-
epithelial neoplasia. Often these patients have 
already seen many other physicians and are apply-
ing various creams and using other local mea-
sures. The provider may need to have the patient 
stop all treatment regimens, allow the patient a 
“drug holiday” with a return to baseline symp-
toms, and then repeat the assessment and physi-
cal examination. In essential vulvodynia, there 
will be pain over the entire vulva and allodynia. 
Careful neurologic examination of the low back, 
lower extremities, spinal X-rays, and MRI may all 
be necessary.

Treatment will be directed at the underlying 
cause if found. Self-help measures can be insti-
tuted for these patients. Recommendations for 
women are to wear loose clothing, void while cool 
water is poured over the perineum, use mild soaps 
for bathing, double rinse their laundry to thor-
oughly remove any detergent, and avoid self-
applied black hair coloring dyes in the shower, as 
the dye rinses over the perineal skin. A hair blow 
dryer on a cool setting is recommended to remove 
moisture from the vulvar region. Dietary changes 
have been recommended that involve a low 
calcium oxalate diet and supplementation with 
calcium citrate.25

Topical anesthetics such as Xylocaine jelly can 
be applied to the perineum for reduction of pain. 
Medications used for neuropathic pain such as 
Nortriptyline, Amitriptyline (25 mg to 75 mg 
QHS), Gabapentin, or Carbamazepine can reduce 
pain.26 These medications change the pain thresh-
old, thereby reducing symptoms of burning.27 
Surgical procedures should be limited in these 
patients. Referral to a pain clinic may be needed 
for challenging patients.

Pudendal Neuralgia

Another cause of chronic pelvic pain is neuralgia 
of the pudendal nerve caused by herpes virus. 
Diagnosis will be based upon a history of herpes 
type-II infections. Acute herpetic lesions and out-
breaks are characteristically found on the vulva 
and appear as a painful blister; diagnosis is made 
by culture. The initial infection is often the most 
severe and can be associated with fever, lymph-
adenopathy, urinary burning, and diffi culty 
voiding. Recurrent outbreaks are usually less 
acute and are common just prior to menses. 
Recurrent outbreaks often have a prodromal syn-
drome, with paresthesias resulting from the virus 
harboring in the dorsal nerve root ganglion. If 
the herpes virus should invade the pudendal 
nerve, pudendal neuralgia can develop. For 
patients with recurrent outbreaks or pudendal 
neuralgia, antiviral agents such as acyclovir, vala-
cyclovir, and famciclovir can be used in suppres-
sion therapy. The time course of the outbreak may 
be shortened by using a variety of anti-viral 
agents.28

Hart’s line

FIGURE 13.1. Vestibule examination using a cotton swab.
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Pain of Psychological Origin

Chronic pelvic pain can be of psychological origin, 
but whether or not the patient has a psychological 
disorder, the clinician is obligated to rule out 
physical causes of chronic pelvic pain. Several 
studies have looked at the psychological profi les 
of patients with complaints of chronic pelvic pain 
and have demonstrated an increased incidence of 
psychiatric disorders and history of abuse and 
sexual assault.3 Conversely—and not surpris-
ingly—chronic debilitating pain can lead to 
depression, anxiety, and domestic and marital 
discord. It has also been shown that neurotrans-
mitters of depression, anxiety, and psychological 
states affect the neurotransmitters of pain syn-
dromes. Medications (tricyclics, GABA-ergic and 
serotonin reuptake inhibitors) that increase the 
inhibitory neuromodulators are useful for treat-
ment. It is reported that 50% of chronic pelvic 
pain patients have depression.3 Diagnosis and 
treatment of depression should not be overlooked; 
if ignored, the management of the underlying 
disorder of the pain will not be as successful. 
Untreated depression may promote the patient 
to obtain secondary gain from the offi ce visit and 
the provider; pain will persist even after the pain 
stimulus has resolved.29

Pain of Urologic Origin

Interstitial Cystitis

Painful bladder syndrome can result from a 
number of etiologies including interstitial cystitis, 
tuberculosis, stones, malignancy, previous che-
motherapy of the bladder, and pelvic irradiation. 
Interstitial cystitis is a chronic condition of urinary 
urgency, frequency, and suprapubic pain in the 
absence of bacteruria. It often represents a diag-
nosis of exclusion when no known cause of painful 
bladder can be identifi ed.

Interstitial cystitis is a great impersonator of 
gynecologic conditions and can easily be misdiag-
nosed. Within gynecological practices it is esti-
mated that approximately 38% to 85% of women 
with chronic pelvic pain may actually have inter-
stitial cystitis.30,31 It affects more women than men, 
in a ratio of 9 : 1. The average age for a woman to 
be diagnosed is 40–46 years, with an age range 
of 30–50 years.32,33 Currently, two integrated 

theories—(1) “leaky glycosaminoglycan layer-
epithelium” and (2) “neurogenic up-regulation”, 
involving mast cell release of vasoactive sub-
stances (histamines and substance P)—are pro-
posed to explain the pathogenesis of interstitial 
cystitis.

Patients with interstitial cystitis complain of 
urinary frequency (>8 voids during the day), 
nocturia (>2 voids during sleep) and either cyclic 
or constant pelvic pain.29 Patients, during fl are-
ups, may complain of voiding every 30 minutes. 
Patients can complain of diffi culty voiding and 
post-void fullness. Symptoms are often increased 
with intercourse and near the menses.34 Some 
patients may report exacerbation of symptoms 
with certain foods and beverages such as coffee, 
alcohol, citrus fruits, tomatoes, and chocolate 
(see Table 13.2). Questionnaires have been 
developed to improve screening of patients 
with symptoms of urinary frequency, urgency, 
and pain. O’Leary et al. in 1997 developed two 
validated self-administered questionnaires to 
monitor symptoms35 (Figure 13.2). Parsons et al. 
developed the PUF (pelvic pain and urgency/
frequency) questionnaire as another tool to detect 
interstitial cystitis36 (Figure 13.3).

TABLE 13.2. Dietary Irritants to Avoid

All alcoholic beverages
Apples
Apple juice
Cantaloupes
Carbonated drinks
Chili,
Spicy foods
Citrus fruits (lemons, limes, oranges, etc.)
Coffee
Cranberries
Grapes
Guava
Lemon juice
Peaches
Pineapple
Plums
Strawberries
Tea
Tomatoes
Vinegar

Adapted from Gillespie L. You don’t have to live with cystitis. New York: 
Avon, 1988:241–258.
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Physical examination in a patient with intersti-
tial cystitis often reveals few specifi c fi ndings. 
The suprapubic tubercle or sacroiliac joints may 
be tender. Pelvic examination may reveal tender-
ness of the bladder or urethra or tender “trigger 
points” along the levator muscles. Pelvic exami-
nation will serve primarily to evaluate and rule 
out other causes of urinary urgency, frequency, 
and pelvic pain such as urethral diverticula, 
bladder stones, malignancy, and recurrent urinary 
tract infection.

Office Testing
Urinalysis and urine culture are required labora-
tory studies. A culture for acid-fast bacilli or yeast 
may be done depending upon index of suspicion. 
Assessment of post-void residual urine volume 
should be performed, either by bladder ultra-
sound or by catheterization. Urine cytology would 
be obtained in patients who have risk factors for 
bladder cancer, such as smoking, occupational 
exposure to organic dyes, hematuria, or age 
over 50.

Interstitial Cystitis Symptom Index Interstitial Cystitis Problem Index 

During the past month, how much 
has each of the following been a 
problem for you? 

Q1.During the past month, how often have 
you felt the strong need to urinate with little 
or no warning? 
0.___not at all 
1.___less than 1 time in 5 
2.___less than half the time 
3.___about half the time 
4.___more than half the time 
5.___almost always 

Q1. Frequent urination during the day? 
0.___no problem 
1.___very small problem 
2.___small problem 
3.___medium problem 
4.___big problem 

Q2. During the past month, have you had 
to urinate less than 2 hours after you 
finished urinating? 
0.___not at all 
1.___less than 1 time in 5 
2.___less than half the time 
3.___about half the time 
4.___more than half the time 
5.___almost always 

Q2. Getting up at night? 
0.___no problem 
1.___very small problem 
2.___small problem 
3.___medium problem 
4.___big problem 

Q3. During the past month, how often did 
you most typically get up at night to 
urinate? 
0.___none
1.___once
2.___2 times 
3.___3 times 
4.___4 times 
5.___5 or more times 

Q3. Need to urinate with little warning? 
0.___no problem 
1.___very small problem 
2.___small problem 
3.___medium problem 
4.___big problem 

Q4. During the past month, have you 
experienced pain or burning in your 
bladder?
0.___not at all 
2.___a few times 
3.___almost always 
4.___fairly often 
5.___usually

Q4. Burning pain, discomfort, or pressure 
in your bladder? 
0.___no problem 
1.___very small problem 
2.___small problem 
3.___medium problem 
4.___big problem 

Add the numerical values of the checked 
entries; total score:__________ 

Add the numerical values of the checked 
entries; total score:__________ 

O’Leary MP, Sant GR, Fowler FJ, Whitmore KE et al. The interstitial cystitis symptom 
and problem index Urology;49(suppl 5A), May 1997 

FIGURE 13.2. The O’Leary validated, self-administered IC questionnaires to monitor symptoms.
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On a voiding diary, patients with interstitial 
cystitis demonstrate abnormally low bladder 
capacity, with average voided volumes of 75 cc-to 
100 cc, and maximum volumes around 250 cc. The 
voiding diary also allows the clinician to assess 
whether specifi c fl uids represent potential bladder 
irritants.

The potassium chloride sensitivity test (KCL 
test) can be performed as a quick, low-cost means 
to detect interstitial cystitis in the primary care 
setting. Potassium chloride, when instilled into 
the bladder of a patient with interstitial cystitis, 
should trigger symptoms of urinary urgency, 
frequency, and pain. Symptoms are generally not 
triggered by KCL in a non-infl ammatory bladder. 
An active or recent urinary tract infection needs 
to be ruled out before performing the test. The 
KCL test is performed as follows: 30 cc to 50 cc of 
room temperature solution #1(sterile water) is 
instilled into the bladder through a catheter, held 
for 2 to 4 minutes, and symptoms assessed. Solu-
tion #1 is drained, and then 30 cc to 50 cc of room 
temperature solution #2 (40meq KCl/100cc H2O) 
is instilled, held for 2 to 4 minutes, and symptoms 
assessed again. An increase of 2 or more on the 
symptom scale with solution #2 indicates a likely 
diagnosis of interstitial cystitis. The potassium 
sensitivity test can be signifi cantly painful to some 
patients. A rescue solution composed of 10,000 
units of Heparin and 30 cc of 1% Xylocaine can 
be instilled to relieve the provoked symptoms. 
Although Parson’s study demonstrated that 30% 
of women with interstitial cystitis were not KCL 
sensitive, it is still a useful, simple offi ce diagnos-
tic test.36,37

Treatment

Behavorial and Dietary. The chronic nature of IC, 
including the possibility of relapses, should 
be explained to the patient. Physicians should 
encourage their patients to read self-help books, 
obtain information from the National Kidney and 
Urologic Diseases Information Clearinghouse (3 
Information Way, Bethesda, MD 20892-3580. 
Phone: 1-800-891-5390) and the Interstitial Cysti-
tis Association (110 North Washington Street, 
Suite 340, Rockville, MD, 20850. Phone: 301-610-
5300, 1-800-HELPICA). The Interstitial Cystitis 
Association (ICA) provides patients with support 

group information, conferences, and medical 
information. Suggested web site addresses are 
www.ichelp.org and www.ic-network.com.

Clinicians have found that avoidance of certain 
food and beverage groups improves symptoms 
(Table 13.2) Increasing water intake is recom-
mended; dilute urine is less irritating to a sensitive 
bladder. Urine acidity can also be reduced by 
using a teaspoon of baking soda in a glass of water 
QD to BID, using the OTC product calcium glyc-
erophosphate (Prelief, AK Pharma Inc., Pleasant-
ville, NJ) sprinkled directly onto the food, or by 
prescribing Potassium Citrate (Urocit-K, Mission 
Pharmacal Co. San Antonio, TX) 5–10 meq po 
TID. Anecdotally, chondroitin sulfate (often found 
in combination with glucosamine), 1000 mg daily, 
has been reported to relieve bladder symptoms.35 
The amino acid supplement L-arginine taken 
500 mg PO TID for 6 months can provide relief of 
symptoms.(37). Other herbal alternatives (Algonot 
Plus and Cysto Protek, Algonot LLC, Sarasota FL; 
and Cysta-Q, Farr Laboratories, Westwood, CA) 
are found at various web sites on the Internet. 
However, patients should understand that the 
majority have not undergone rigorous scientifi c 
testing to establish their risk profi le or effi cacy.

Bladder retraining to increase bladder capacity 
and extend voiding intervals can be introduced if 
symptoms are mild or after symptoms are con-
trolled. Generally, it is reasonable to try to increase 
the voiding interval by 15 minutes each month 
until a 3- to 4-hour voiding interval is attained. 
Monthly physician visits assist with maintaining 
compliance, providing motivation, and monitor-
ing of patient progress.

Stress reduction techniques including self-
visualization, self-hypnosis, baths, deep breath-
ing, and meditation can be utilized.38 Development 
of coping mechanisms, problem solving, and also 
sex therapy, with the help of a psychologist, may 
be a valuable element of care, particularly for IC 
patients with unremitting pain.

Pharmacologic Therapy. Pentosan polysulfate 
(Elmiron, Ortho-McNeil, Raritan, NJ) is the only 
FDA approved oral medication for the treatment 
of interstitial cystitis. Elmiron is prescribed 100 mg 
PO tid. Possible side effects include gastrointesti-
nal distress, headache, and reversible hair loss, 
and it should be used with caution in women with 
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bleeding ulcers or bleeding diasthesis. Only 60% 
of patients will experience relief of symptoms, and 
relief may not be seen until 4 to 6 months of use. 
Therefore, other treatment options may be needed 
during this hiatus.39

Tricyclic anti-depressants such as amitripty-
line and nortriptyline are frequently prescribed 
“off- label” for interstitial cystitis. Tricyclics can 
give prompt relief of symptoms in most patients. 
Tricyclic anti-depressants have been shown to (1) 
reduce bladder urgency by their anticholinergic 
properties, (2) raise the pain threshold, (3) 
improve sleep by sedation, and (4) elevate mood. 
When prescribing in a younger population, one 
can start out at 25 mg QHS and increase to 50 mg 
to 75 mg QHS; but these medications should be 
used with caution in the elderly, as they can cause 
confusion and electrocardiogram changes.

The antihistamine Hydroxyzine (Atarax, Vis-
taril, Pfi zer, New York, NY) is used off-label and 
may be especially useful in a patient with a history 
of allergies. Possible mechanisms of action include 
stabilization of mast cells, anticholinergic pro-
perties, and a sedative effect. The recommended 
starting dose is 25 mg at bedtime, which can be 
titrated up to 50 mg after one to two weeks. The 
allergy/asthma medication montelukast (Singu-
lair, Merck & Co., West Point, PA), a leukotriene 
inhibitor, may prove to be effective.

Phenazopyridine (Pyridium, Warner Chilcott, 
Rockaway, NJ) is a bladder analgesic that can 
relieve symptoms on a PRN basis for symptom 
fl ares. Urised (Poly Medica Pharm, Woburn, MA) 
or Urimax (Integrity Pharm Corp, Fishers, IN) can 
be used in a similar manner. The antispasmodic 
medications used to treat overactive bladder may 
improve symptoms. However, based upon our 
current understanding of the pathophysiology of 
interstitial cystitis, this group of medications does 
not affect the cascade pathway and is, therefore, 
unlikely to be effective if used alone.

Specialized Diagnosis and Management

If initial diagnostic maneuvers are not conclusive 
and/or initial treatments have not proven to be 
effective, referral to these specialty providers is 
indicated: urogynecology, urology, physical 
therapy, psychology, psychiatry, or pain clinics 
for further diagnostic steps and/or treatment.

Specialized diagnostic techniques that may be 
performed include urodynamic testing and cys-
toscopy under anesthesia with hydrodistention. 
Cystoscopic fi ndings of interstitial cystitis are 
petechial hemorrhages (glomerulations) and 
Hunner’s ulcers.

Therapy may include intravesical installations. 
Medications used for installations include dimeth-
ylsulfoxide (DMSO), FDA approved in 1978; 
heparin; hyaluronic acid (Cystistat, Bioniche, 
Ontario, Canada—available only in Canada) BCG 
(Bacillus Calmette Guerin), anesthetic agents such 
as Xylocaine and Marcaine, and cocktails of dif-
ferent combinations of Xylocaine, corticosteroid, 
heparin, antibiotics, and sodium bicarbonate. 
Depending upon the medication used, the fre-
quency of installations will vary.

Hydrodistention of the bladder or cystoscopic 
destruction of glomerulations/ulcerations with 
either electrocautery or the neodymium (Nd):
YAG laser may be employed. End-stage patients 
may require radical surgical procedures such as 
enterocystoplasty, cytolysis, urinary diversion, or 
urinary diversion into a continent pouch com-
bined with cystectomy.40 These extirpative proce-
dures, however, have not shown to be benefi cial, 
as patients continue to suffer from phantom 
sensory urgency and pain.41

Physical therapists who specialize in treatment 
of pelvic fl oor dysfunction may utilize biofeed-
back and/or electrical stimulation of the pelvis. 
Sacral neuromodulation (InterStim, Medtronic 
Corp., Minneapolis, MN) has been used to treat 
the symptoms of urinary frequency and urgency 
associated with IC.

Optimal management of IC should involve 
close collaboration between the primary care phy-
sician and the specialist. The primary care physi-
cian should stay involved in the management of 
these patients as part of a multidisciplinary team 
to provide the best overall care for the patient.

Patient Evaluation

History

In evaluating a patient with chronic pelvic pain, 
detailed history taking and physical examination 
are the most important components to diagnosis. 
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A history addressing all of the above possible 
causes (musculoskeletal, gastrointestinal, gyneco-
logical, urinary, psychological) needs to be queried 
and can be lengthy. To assist the provider in doing 
so, a questionnaire developed by The Interna-
tional Pelvic Pain Society (www.pelvicpain.org) is 
available free of charge from their web site. This 
questionnaire will assist the provider in screening 
the differential diagnosis of chronic pelvic pain 
and in directing the history taking into specifi c 
areas. It also helps to determine if there was an 
event (e.g., an accident, previous surgery, psycho-
logical trauma, severe urinary tract infection, 
episode of severe abdominal pain, menarche, or 
pregnancy) related to when the patient’s pain 
started. It is important to obtain detailed informa-
tion about the pain—location, severity, quality 
(sharp, dull, burning), and cyclic or constant 
nature. Patients can complete a pain map12 and 
rate the severity of their pain using either a visual 
analogue scale, or a rating scale of 0 to 10, with 10 
indicating the worst possible pain.

The clinician should ascertain what makes the 
pain worsen or improve; whether the pain inter-
feres with daily activities; and whether the pain is 
associated with urination, bowel movements, 
intercourse, physical activity, or the menstrual 
cycle. Though by no means diagnostic, there are 
certain areas of described pain that correlate to an 
organ system or systems (Table 13.3).

Physical Examination

Physical examination will be directed by the 
history but can be performed, in general, accord-
ing to the following guidelines. As the patient 
stands, walks, or bends, one can notice gait 

problems, limping, asymmetry, and posture that 
may indicate musculoskeletal dysfunction. Ten-
derness or pain elicited upon palpation of joints, 
ligaments, and/or bony structures may indicate 
musculoskeletal problems. An assessment of the 
strength and refl exes of the lower extremities 
should be performed with the patient sitting. 
While the patient is supine, a careful examination 
of the abdominal wall should evaluate for trigger 
points, painful scars, hyperesthesia, and hernias 
and perform general screen for abdominal or 
pelvic pathology. Assessment of spinal disc prob-
lems with straight leg raising can be carried out. 
The examination is then continued in the lithot-
omy position. Careful examination of the perineum 
and vestibule is performed. On speculum exam, 
the vaginal walls and cervix should be inspected. 
When starting the internal exam, it is best to 
gently insert a single digit, evaluating the pelvic 
muscles (levator ani and obturator internus) for 
spasm and strength, the uterosacral ligaments 
for nodularity, and the bladder and urethra for 
tenderness. Routine bimanual examination of the 
pelvic organs is then completed. Rectal examina-
tion should include a check for masses and ten-
derness of the piriformis muscle and coccyx and 
Hemoccult testing.

Laboratory, Radiological, and 
Specialized Tests

Basic laboratory studies such as CBC, UA, C&S, 
and ESR are indicated; but beyond these, other 
blood work ordered should be based upon history-
taking and physical fi ndings. Routine radiological 
tests (ultrasound, CT, and MRI scans) can be 
costly and are often of low yield. Simple tools such 
as a pain diary, menstrual diary, food diary, and 
voiding diary are more cost-effective and also 
more likely to reveal a diagnosis. Other diagnostic 
studies such as laparoscopy, colonoscopy, and 
cystoscopy will require referral to the appropriate 
specialist.

Treatment and Follow-up

Psychological support of the patient with chronic 
pelvic pain is often needed to sustain the patient 
for long-term relief and recovery, even if a 

TABLE 13.3. Pain Location and Associated Organ System

Location of pain Involved organ/organ system

lateral pelvic pain adnexa or sigmoid/colonic
midline infraumbilical pain uterus/cervix
pubic bone/groin pain bladder/vagina
lower sacral pain uterosacral ligaments/posterior cul de sac,
low back pain alone musculoskeletal
both ventral and dorsal pain intrapelvic pathology
pain that relieves with rest musculoskeletal or adnexal

Adapted from Howard FM, El-Minawi AM, Sanchez RA. Conscious pain 
mapping by laparoscopy in women with chronic pelvic pain. Obstet Gynecol. 
2000;96:934–939.
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discrete physical etiology is identifi ed. With 
respect to analgesics, the regular use of non-
steroidal anti-infl ammatory medications is the 
usual fi rst-line regimen. The use of medications 
on a PRN basis may in some cases be counter-
productive, as it places the patient in the posi-
tion of policing and monitoring for pain episodes. 
Policing encourages the patient to focus more on 
her pain and pain episodes. Thus, each episode 
becomes an emergency, the pain may be per-
ceived as more severe, and the patient is not free 
to focus on her daily living activities. It is also 
recommended that regular follow-up visits be 
scheduled with an adequate amount of time 
allotted, as opposed to a “call me when you have 
pain” plan, to minimize disruption to the offi ce 
schedule with add on visits, as well as emergency 
room visits.

If narcotics are needed to control the pain, a 
fi rm policy should be established between the 
patient and provider. Such a pain contract is 
available on line from the International Pelvic 
Pain Society web site. The contract needs to 
address the strength of the medication and 
number prescribed, the type of pain for which 
the medication is prescribed, and the need for 
regular follow-up visits. If such an understanding 
cannot be maintained, then narcotics should not 
be prescribed and the patient referred to a pain 
clinic.

Neuroleptic pain medications such as gabapen-
tin (Neurontin, Parke Davis, Morris Plains, NJ) 
and carbamazepine (Tegretol, Novartis Consumer 
Health Inc., Parsippany, NJ) used for neuropa-
thies are used off-label for chronic pain. These 
medications down-regulate the hyperesthesia 
seen in these patients. Nonsurgical management 
of pain relaxation therapy and transcutaneous 
electrical nerve stimulation (TENS) units have 
been used to raise the pain threshold for patients 
with interstitial cystitis. Additionally, patients 
may seek out alternative non-Western treatments 
such as acupuncture. Surgical treatment of pain, 
or neurolytic procedures, include the transection 
of nerves, injection of chemicals (alcohol, phenol, 
and hypertonic saline) to destroy the nerves, 
nerve blocks, and denervation procedures. These 
secondary-line treatments would be provided 
through a pain specialist or multi-disciplinary 
pain clinic.

Conclusion

The diagnosis and management of chronic pelvic 
pain is a challenge, as there are musculoskeletal, 
psychological, gynecological, gastrointestinal, and 
urological causes. The primary care provider is in 
an ideal position, seeing the patient as a whole, to 
screen and diagnose for the different causes and 
institute therapeutic management. When neces-
sary, the primary care provider can make the 
appropriate referrals for more specialized diag-
nostics and treatments. The provider is in the 
position to oversee the patient’s care plan, thus 
providing a focused, but comprehensive, approach 
to the patient’s overall health.

Key Points

• Chronic pelvic pain is defi ned as pain in the 
pelvis of greater than six months’ duration.

• The diagnosis of chronic pelvic pain can be 
challenging, as the differential diagnosis encom-
passes more than one organ system, and many 
symptoms overlap from one system to the 
other.

• Often, the pain will not be “cured”, but rather, 
“managed.”

• Patients who have chronic disease processes of 
the gastrointestinal, reproductive, or urinary 
systems can develop spasm of the levator ani 
and other pelvic fl oor muscles as a secondary 
problem.

• Gynecologic conditions that can produce 
chronic pain include benign or malignant 
tumors, endometriosis, pelvic adhesions in 
women with prior pelvic surgery or infection, 
and chronic pelvic infl ammatory diseases.

• Among pelvic pain sufferers with known adhe-
sions, those adhesions are the source of the pain 
only about 50% of the time.

• IC often represents a diagnosis of exclusion 
when no other cause of painful bladder can be 
identifi ed.
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Product differentiation is a positioning strategy 
used to distinguish products or services from the 
competition. These distinctions can be either real 
or perceived. The key to a solid differentiation 
strategy is creating a unique advantage that can 
be sustained over time. Differentiation can be 
obtained through such features as convenience, 
unconditional service guarantees, better hours, 
more nursing care, quick follow-up, better tech-
nology, or specialized diagnostic equipment.2 But 
remember, if the offi ce across town can easily 
copycat your differentiation strategy, your com-
petitive edge will not last very long.

One interesting differentiation strategy worth 
noting is house calls. Reminiscent of an old Marcus 
Welby, MD rerun, doctors are incorporating in-
home medical treatments into their practices. Not 
only is it the ultimate service differentiator, a 
doctor who makes a house call can be paid as 
much as 45% higher than for a typical offi ce visit. 
Many pelvic fl oor disorders such as urinary and 
fecal incontinence lend themselves to evaluation 
via house calls (possibly in a nursing home envi-
ronment), because their initial workups are largely 
based on patient histories.

Differentiation can also be obtained by carving 
out niche services for your patients based on 
their wants and needs. Think about your market. 
It is not homogeneous, and it can be broken down 
into several layers. You can create specialized ser-
vices or niches within your overall practice to 
meet the needs of each of these smaller groups. 
Abandoning the “one-size-fi ts-all” approach to 
reaching female patients in favor of creating 

Introduction

In today’s competitive and ever-changing market-
place, no medical practice has an unlimited 
budget; more often, there is barely enough cash 
fl ow to meet current needs and obligations. 
Resources such as money, time, and space seem 
to be literally shrinking. Unfortunately, when the 
ink on the bottom line turns red, many physician 
leaders forced to cut costs often do so by laying 
off valuable staff. This downsizing often serves to 
further strain the productivity of the practice. An 
alternative to such downsizing can usually be 
found by adding nontraditional services or prod-
ucts, expanding existing products, or creating 
new service offerings.

In a recent survey, the Medical Group Manage-
ment Association (MGMA), a professional organi-
zation for medical group practice managers, 
surveyed physicians as to recently added services 
within existing practices. The most common 
answers included in-practice laboratory, radiol-
ogy, or other procedure-based services; ambula-
tory surgery centers; and the use of alternative 
medicine providers.1 Opportunities exist within the 
fi eld of Urogynecology to add each of these types 
of services to an existing primary care practice.

Michael Porter, noted business strategist and 
frequent author for The Harvard Business Review, 
defi nes strategy as “the positioning of a business 
to maximize the value of the capabilities that dis-
tinguish it from its competitors.” He believes that 
the central focus of strategy is achieving a sustain-
able competitive advantage.2

Getting Your Urogynecology Visits “Up and 
Running”: Key Questionnaires, Forms 
and Coding Tips
Vincent R. Lucente and Marie C. Shaw
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different messaging points, customizing services 
and communication vehicles used to reach each 
of these groups can prove to be a very successful 
service differentiator. Offering comprehensive 
screening for pelvic fl oor disorders can attract the 
very desirable niche market of women 35 years of 
age and older. But before you start, there a few 
questions you need to ask yourself.

In their book, Health Care Market Strategy, 
authors Hillestad and Berkowitz2 propose four 
key questions to ask when exploring a new service 
or niche market.

Who are the possible customers?
Where do they get care now?
What are their needs?
How do they make decisions?

Let’s explore these four questions for develop-
ing a niche service offering of primary care for 
female urinary incontinence. The fi rst question is 
perhaps the easiest to answer: Who are the possi-
ble customers? They include your current patients. 
A recent survey, conducted by the National Asso-
ciation For Continence, revealed that women 
ranked their PCP only second to their OB-GYN 
physician as the provider they wanted to see for 
incontinence care.3

Where do they get care now? Sixty-four percent 
of women who seek treatment for stress urinary 
incontinence generally talk to their family/primary 
care doctor. As the prevalence of female urinary 
incontinence continues to rise, the number of 
women receiving treatment has not risen propor-
tionately. Obviously, this mismatch represents an 
opportunity. Embarrassment and the lack of 
awareness regarding treatment keep women from 
seeking help, even within an educated consumer 
market segment. A poll of incontinent women 
found that 62% wait a year or longer before dis-
cussing their condition with a physician, and 17% 
wait fi ve or more years. While postponing treat-
ment, women tend to give up many of their favor-
ite physical or recreational activities.3 In an even 
more disturbing statistic, nine out of ten patients 
who discussed their bladder symptoms with their 
physician had to bring it up themselves.4 Primary 
care providers are not in the habit of asking 
patients about pelvic fl oor symptoms. Urinary 
incontinence is the number one reason listed 

when families are asked for the reason they insti-
tutionalized a loved one into a nursing facility.5 
Simply starting a conversation with your patients 
can open up a market growth opportunity. It is 
also good medical practice.

What are their needs? Perimenopausal women 
want alternative/complementary options, in con-
junction with traditional medical care—usually 
with an emphasis on wellness and prevention. 
They want their services to be coordinated and 
convenient. To the extent that your offi ce can 
provide pelvic fl oor treatment options, without 
requiring referrals, you will improve the conveni-
ence to the patients. Women will demand knowl-
edgeable and expert providers who share 
decision-making and discuss alternatives. The 
most up-to-the minute information and technol-
ogy will become the standard.

As is the case with any medical condition, 
women suffering from incontinence want to be 
properly evaluated and effectively treated. One 
characteristic that sets urinary incontinence apart 
from other chronic medical conditions, however, 
is the negative impact on quality of life. While 
hypertension or diabetes may pose greater threats 
to overall health, your patients’ day-to-day quality 
of life is impacted more by their incontinence. In 
fact, one study found that the negative impact on 
one’s quality of life from urinary incontinence, 
when compared to other common chronic ill-
nesses, to be second only to major depression. 
Incontinence often affects a women’s self-esteem, 
which can actually worsen her underlying anxiety 
and depression. Incontinence also negatively 
impacts work productivity, sexual satisfaction, 
sleep patterns, and even interactions with chil-
dren, as physical play becomes more diffi cult. 
There are also economic issues surrounding the 
expenses associated with purchasing absorption 
protection items and the increase in laundering.

The caregiver’s level of awareness regarding 
treatment options directly impacts patient care. 
Women, frustrated by inappropriate or inade-
quate treatments, may abandon intervention alto-
gether when, in fact, their condition could have 
been cured through proper evaluation and medical 
treatment. Effi cient, quality incontinence care 
management is good for your practice. As a 
primary care provider, you have a unique oppor-
tunity to effectively evaluate and manage this 
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condition and, in doing so, signifi cantly increase 
the quality of your patients’ lives.

How do they make decisions? It is widely 
know that women tend to direct the healthcare 
decisions within the household. Word-of-mouth 
referral and provider reputation consistently rank 
high as infl uencers. Recent market research by 
Solucient, a company that specializes in health 
care business intelligence, indicates that women 
select hospitals on three principle factors: their 
family health insurance, the quality of the medical 
staff, and a strong reputation.

Public ratings are also gaining popularity 
among female consumers. While nearly two-
thirds of women surveyed reported that they 
would be either very likely or somewhat likely to 
research public ratings when selecting a hospital, 
they did express skepticism about trusting the 
sources of the ratings. Interestingly, more women 
indicated a strong level of trust regarding 
internet-based rankings of physicians than those 
of hospitals (57 to 16%).

Incorporating the Management 
of Female Incontinence into 
Your Practice

Getting Started

Perhaps the best place to start when considering 
incorporating evaluation and treatment of female 
urinary incontinence into your practice is the 
education of your staff. This should begin with 
stating the precise reasons for offering this service 
line to your patients, especially if you have never 
done so in the past. It is important for the staff to 
understand the importance of providing this 
service, as well as their role in its execution. Take 
the appropriate time to educate your staff on the 
basic pathophysiology of urinary incontinence, as 
well as the various medical, behavioral, and dietary 
therapies you are planning to offer. It is also 
important that they understand when a referral 
may be necessary.

It is helpful to utilize good basic review articles, 
as well as chapters from easy-to- read textbooks 
and selections from various nursing publications. 
To further energize their interest in this service 
expansion, it may be prudent to send some 

members of your staff to a local or regional course 
on female pelvic fl oor disorders.

Lastly, it could be extremely helpful to have 
your staff shadow a nurse or a physician extender 
who currently works in a subspecialist’s offi ce. 
Doing so will help them learn not only clinical 
information, but also the patient fl ow and opera-
tional aspects of incontinence care.

Your Staff’s Attitudes Toward 
Bladder Function

Health professionals typically pride themselves 
on being able to discuss diffi cult or embarrassing 
subjects with their patients. However, some of 
your staff may harbor negative attitudes regard-
ing pelvic fl oor dysfunction. Many of us grew up 
with negative attitudes—or at least inhibitions—
about bowel and bladder function. As a young 
child, you might have felt shame and guilt if you 
had a bowel or bladder accident. These unhealthy 
social attitudes can infl uence feelings about 
urinary incontinence and the ways in which your 
staff interact with patients with this condition. 
Communication and education may help you 
break down these barriers.

Your patients may also subscribe to certain 
negative attitudes about bladder function. Be 
aware that these attitudes can affect how patients 
talk about their problem. Your patients with 
urinary incontinence may not be able to approach 
this subject if your professional relationship is not 
perceived as supportive. If they bring themselves 
to mention their problem at all, they may do it in 
such a veiled, roundabout way that you may not 
even initially understand.

Some patients may use vernacular terms to 
describe their condition or joke about the problem 
as though it were of no concern to them. Be pre-
pared to listen and observe closely—not only to 
what patients say, but to their body language as 
well. Listen and watch for their unspoken anxiety, 
and do your best to encourage them to talk about 
their condition.

The Patient Flow Process

Once the staff has a solid working understanding 
of what it takes to develop this service line, it is 
important to incorporate their input as you 
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develop the patient fl ow process. This process 
starts from the moment a patient calls your offi ce 
complaining of urinary incontinence or checks the 
“yes” box on your screening questionnaire. Each 
step of the patient fl ow must be carefully orches-
trated to avoid fragmentation and ineffi ciency. It 
is extremely helpful to have the patients complete 
a dedicated incontinence questionnaire and a 24- 
to 48-hour urinary diary. These documents will 
provide helpful insight into establishing the under-
lying diagnosis. In fact, these documents often 
make the diagnosis for you. One excellent vali-
dated questionnaire is the 20-question Pelvic Floor 
Dysfunction Inventory (PFDI), available at www.
augs.org. Patients completing this survey often 
report feeling “understood” or “listened to.”

The next step in getting started is to develop 
your documentation process. By spending some 
time up front thinking about key questions, symp-
toms, pertinent related medical conditions, and 
medications you can save valuable time in the 
offi ce. There is no better way to accomplish this 
than by incorporating streamlined, easy-to-use 
physician evaluation forms. This is especially true 
when it comes to performing and documenting 
the comprehensive physical examination. One 
such form was developed by The American 
Urogynecologic Society and is available at www.
augs.org.

Lastly, you should collect and organize patient 
education materials. Be sure to read these materi-
als yourself before making them available. 
Remember, pamphlets that use easy-to-read, 
straightforward language (preferably in larger 
type) are best. Resources for these educational 
materials are included in the resource list at the 
end of the chapter.

Patient Evaluation

It is not practical to try to treat urinary inconti-
nence on the tail end of a visit for a blood-
pressure check or a routine annual exam. During 
those visits, it is more effective to simply inquire 
about your patient’s possible pelvic fl oor dysfunc-
tion via a few open-ended questions. Any affi rma-
tive answers should prompt you to encourage 
thoughtful completion of the above-mentioned 
questionnaires and the bladder diary, to be 
reviewed during a future problem-focused visit. 

The key here is to emphasize to the patient your 
recognition of how much they are suffering from 
this medical condition and that it is NOT a normal 
part of aging. Let your patient know that the best 
way you can help them is through another visit 
dedicated strictly to their specifi c pelvic fl oor 
problem.

The patient should present to that dedicated 
visit with a full bladder. This allows the nurse to 
perform a standing stress test (to capture the sign 
of stress urinary incontinence). Your nurse can 
also measure the patient’s voided volume and her 
catheterized post-void residual. It is even possible 
to calculate the patient’s average fl ow rate by 
asking her to measure her complete voiding time 
via a stopwatch. While the nurse is accomplishing 
these tasks, you can familiarize yourself with 
the patient’s specifi c complaints by reading her 
symptom questionnaire.

After you have completed your evaluation and 
discussed treatment, it is valuable to have your 
nurse reinforce any and all of your instructions 
to the patient. Over time, as your nursing 
staff becomes more experienced, time-intensive 
instructions, such as bladder retraining, can easily 
be communicated to the patient after you have left 
the room.

Once the appropriate treatment plan has been 
established, it may be cost-effective for a nurse 
practitioner or other such physician extender to 
see the patient for her next appointments as the 
“fi ne tuning” of the plan takes place.

After the Visit: The 
Reimbursement Process

Why Coding is Important

It is a fact of life in healthcare today that physi-
cians must assign codes and document the care 
given patients in order to assure appropriate 
reimbursement. Understanding the basics of 
coding is essential to that process. It is highly rec-
ommended that every physician take coding 
courses on a frequent basis, because the rules 
change constantly. Attending a coding course 
is probably the best way to learn the rules and 
guidelines surrounding proper coding. This 
section cannot replace that experience or convey 
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the information in a coding book, but it contains 
the basics of what you need to know to get 
started.

So many physicians we work with say, “I have 
someone in my billing department to take care of 
that,” and they have no idea of what they are or 
are NOT receiving reimbursement for. Don’t let 
this important practice responsibility rest solely 
on the shoulders of the billing people. We are not 
saying that you should be actually doing the 
billing, but you should have a very comprehensive 
and clear understanding of the process.

Codes condense a lot of information. Medical 
procedures, diagnoses, and supplies are identifi ed 
by codes. The same codes are used by healthcare 
providers, managed care groups, insurance com-
panies, government agencies, and research orga-
nizations. When everyone uses the same codes, it 
streamlines the cycle from treatment to payment 
and makes it easier to monitor health care treat-
ments and outcomes.

Just as physicians look at serial lab studies to 
fi nd a pattern, payers look at the codes that 
are submitted to discover a pattern. Examining 
submitted codes this way, a profi le can be devel-
oped of the way each physician conducts his or 
her practice. Questionable coding patterns or 
profi les trigger inquiries from insurers. The 
federal government, intent on eliminating fraud 
and abuse, has increased the attention paid to 
coding profi les. Other payers also profi le provid-
ers and practices to determine the need for further 
review of records and claims. Understanding 
coding can help keep your practice from being 
audited and, if you should have to go through one, 
good coding practices will assure you pass with 
fl ying colors.

Coding Basics

The basic rules of the road of medical reimburse-
ment are really not that diffi cult to comprehend. 
In general, third-party payers are obligated to pay 
for services provided by physicians if they fulfi ll 
the following criteria:

• Service must be covered within the patient’s 
insurance policy or healthcare contract.

• Given the patient’s condition, this service 
provided must be a medically appropriate 
treatment.

• The service is medically necessary and in accor-
dance with the appropriate standards of care 
consistent with the medical diagnosis. Also, more 
so than ever before, the service must also be 
determined to be the most appropriate level of 
care in the most appropriate setting (i.e., offi ce, 
ambulatory care surgery unit, or hospital).

• Lastly—perhaps equally important—the service 
is also coded correctly. Physicians must 
realize that although payers are under an 
obligation or contract to pay for services that 
meet these criteria, they are never really eager 
to pay. Actually, they are often reluctant to 
pay; so, in order to collect the allowable reim-
bursement for your services, it is important that 
you have an in-depth familiarity of what is 
covered by the major payers in your patient 
population. Unfortunately, almost all payers 
reserve the right to pass judgment on what is 
necessary and appropriate as deemed by their 
internal review process. This often is the under-
lying reason for denials as insurance companies 
seek an opportunity to avoid payment. What 
you can control is the coding process; therefore, 
it is in your best interest to learn how to code 
correctly.

There are three main coding systems: (1) ICD-
9, which describes why you are performing the 
service, (2) CPT, and (3) HCPCS, which describes 
what service you provided.

Current procedural terminology (CPT) is 
copyrighted in 2004 and updated yearly by the 
American Medical Association. No fee schedules, 
basic units, relative values, or related listings are 
included in the CPT. You are probably well famil-
iar with the codes listed in the CPT regarding 
evaluation and management services; however, 
providing urodynamic testing (or even simply 
inserting a catheter) is considered a surgical 
service and is also listed in the CPT manual. 
Perhaps more practical is to ensure that your 
master offi ce encounter form or billing sheet 
includes the ICD-9 diagnostic codes for common 
urinary tract conditions. Some of the more 
common conditions are listed in Table 14.1.

Coding should be thought of simply as a vehicle 
for communicating information regarding what 
medical service you provided and the reason you 
did so. Procedural codes enable the physician to 
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communicate exactly what was done; and the 
diagnostic codes communicate the nature of 
the disease, illness, condition, or symptom of the 
patient that established the medical necessity for 
the service or procedure. Unfortunately, simple 
coding errors by either the physician or the offi ce 
staff can be interpreted as fraudulent acts by 
insurance carriers. It is, therefore, extremely 
important that you and your staff understand the 
ground rules of coding in order to avoid common 
errors. If you, yourself, have not taken a coding 
course recently, it should be on the top of your 
to-do list.

Are You Ready to Market?

Contrary to common belief, most companies, 
organizations or products DO NOT build aware-
ness or recognition with big advertising budgets. 
To build this valuable equity, an organization 
must start with a solid strategy and involve every-
one in the organization to reinforce the “promise” 
behind the service. Your practice is no different. 
Practices build strong brands by consistently 
delivering quality services, nurturing customer 

relationships, and delivering consistent, mean-
ingful messages.

It is extremely important to lay the foundation 
of the fi rst two bullet points prior to advertising 
or communicating about the service. So many 
people make the mistake of thinking that market-
ing is the advertisement or brochure. Those docu-
ments are only the communication tools. They are 
supported by having all employees engaged in the 
service promise, identifying the right target audi-
ence, and researching how to effectively reach that 
audience.

To see if your practice is ready to move forward 
to creating communications tools in the market-
ing process, take the quick self-assessment quiz 
(Table 14.2) at the end of this chapter. If you check 
“no” to any of the boxes, work on that area before 
you proceed.

Getting The Word Out

Once you have decided to implement this service 
line into your practice and the groundwork is in 
place, educating women about incontinence—
along with the message that help is readily avail-
able—is key to having the service grow.

It is important to recognize that many patients 
are still reluctant to seek treatment for urinary 
incontinence. Just because they are affl icted by 
this condition, it is not a guarantee that they will 
automatically seek treatment. According to 
various surveys, certain conditions must be met 
before a patient will seek treatment for a medical 
problem. Keeping these points in mind will help 
guide the “what” you say about your service.

1. The patient needs to be aware of the medical 
problem and experience a desire or need to 
change it.

2. The patient needs to be aware that a treat ment 
modality for the condition exists.

3. The patient needs to be aware that the treat-
ment modality or modalities that are available 
are effi cacious.

4. The patient needs to believe that the benefi ts of 
treatment are worth the effort, not only mone-
tarily, but regarding time as well.

5. The patient must know where to go for treat-
ment, and the treatment must be relatively 
accessible.

TABLE 14.1. Common Pelvic Floor Conditions and ICD-9 Codes

Bladder Codes

Overactive bladder (596.59)
Stress incontinence (625.6)
Mixed incontinence (788.33)
Intrinsic sphincter deficiency (599.82)
Incomplete bladder emptying (788.21)
Urge incontinence (788.31)
Urinary frequency (788.41)
Slowing of the urinary stream (788.62)
Acute cystitis (595.0)
Interstitial cystitis (595.10)
Other chronic cystitis (595.20)

Prolapse Codes

Uterine prolapse (618.2 or 618.3)
Vaginal vault prolase after hysterectomy (618.5)
Cystocele (618.01)
Rectocele (618.04)

Other

Fecal Incontinence (787.60)
Constipation (564.00)
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As can be seen in the daily life of most 
Americans, the use of the Internet is signifi cant 
across all age groups. In a poll released in Decem-
ber 2004 by Harris Interactive, 73% of all adults 
in the U.S. reported using the Internet, up from 
49 % who did in December 2000. Topping the list 
of online activities are e-mail (66%), research for 
work or school (46%), checking news and weather 
(43%) and getting information about hobbies or 
special interests (40%). Researching information 
about health or diseases ranked at 21% and was 
in close ranking with making travel plans and 
looking up local events and activities.

If your practice does not have a web site—get 
one NOW! There are many online resources and 
professional medical organizations that can guide 
you through a simple turnkey operation, or you 
can contact a local web designer or a local college; 
many have students who can assist you in this 
process. Web design and hosting have become 
very inexpensive, and the investment is well worth 
the effort. At a minimum, your site should include 
the following section on an easy to navigate tool 
bar:

• Home—Welcome & Introduction
• About Us—Practice overview (add in here your 

service line in female incontinence) and bios of 
staff with photos

• Contact Us Information
• Privacy & Disclaimer and Disclosures

• Patient Education—Resources for patients
• Offi ce logistics—Appointment information, 

directions and fi nancial policies
• Patient Forms—Available to download (include 

the incontinence questionnaire and 48-hour 
voiding diary)

• Links—Internet links to informative sites (some 
provided at the end of the chapter)

The elements of the web site described above 
have one main purpose—disseminating informa-
tion. Many physician and hospital sites are becom-
ing interactive where patients can make their own 
appointments, fi ll prescriptions, view test results, 
and e-mail providers. For many, these uses of the 
Internet and e-mail have raised concerns about 
ethics, appropriateness and liability. To assist you 
in evaluating this for your practice, the American 
Medical Association publishes extensive Internet 
guidelines at www.ama-assn.org/ama/pub/
category/2386.html.

We advocate a very grassroots approach to cre-
ating public awareness. Ask the question: Where 
do the women (over 50 years of age) you want to 
reach live, work and play? While the answer will 
vary from community to community, some that 
we have found to be consistent include diners, 
health clubs, churches, and beauty/nail salons. 
Advertising in these places is a very targeted 
approach and can be cost effective. Local news-
papers can also offer competitive advertising rates 

TABLE 14.2. Self-assessment Quiz

If your process is not in place for offering evaluation and management of female urinary 
incontinence, then you are not ready to proceed to the communication phase of marketing. Take 
this self-assessment quiz to see where your practice is.

Female Urinary Incontinence Service Evaluation  YES  NO

I (physician) have been to recent postgraduate education courses or
 seminars and am up-to-date on the latest advances.
In my practice all front office staff have written guidelines and
 procedures on how to schedule patients with incontinence.
In my practice all clinical staff have written guidelines and procedures on
 how to deal with patient with incontinence.
I (physician) am conscious of how my staff and I speak to patients about
 these conditions.
The office had adequate forms and patient education materials available.
All staff has a clear understanding of the clinical evaluation, procedures
 and services we offer and the appropriate staff understands how to
 correctly code and bill for those services.
We have an established relationship with a subspecialist(s) for necessary
 referrals.
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if you place more than one ad, and many publish 
special pullout health sections. People tend to 
keep these special sections longer than the daily 
or Sunday paper. As with all advertising, repeti-
tion is key; one ad placed one time in any of these 
vehicles will not produce results.

The best place to start is in your offi ce, with 
patient information booklets, posters, and table-
top displays. Many of these educational tools are 
supplied by pharmaceutical and medical device 
companies and are informative and professionally 
produced. Patient information and questionnaires 
are also ideal for your web site—you do have one, 
don’t you? Be sure to include links to credible 
national sources (included in the back of the 
chapter).

Always remember that the best marketing is 
still simply word of mouth. Every woman you care 
for is a potential champion for your practice. 
Although reluctant to tell anyone about their 
incontinence, women love to share their success 
stories of how they no longer have “that problem” 
and have regained their life back. That advertise-
ment is priceless.

Conclusion

As a primary care provider, you have a unique 
opportunity to develop the evaluation and man-
agement of female pelvic fl oor disorders as a suc-
cessful service line for your practice. Hopefully, 
the information in this chapter was practical in 
terms of how to get started or refi ne what you 
already are doing. We can assure you that you will 
fi nd it not only extremely gratifying from a clini-
cal point of view, but also from a CEO’s view of 
the bottom line.

Key Points

• Many primary care providers are reluctant to 
ask about pelvic fl oor dysfunction, because their 
time with each patient is limited.

• When patients require evaluation of pelvic fl oor 
disorders, scheduling a problem-oriented visit 
focusing on those issues alone is the most cost-
effective approach.

• Establishing an effi cient approach to the evalu-
ation and treatment of pelvic fl oor dysfunction 
will benefi t primary care providers both emo-
tionally and fi nancially.

How to get started

• Educate Staff
• Develop patient fl ow process
• Streamline documentation
• Use pre-printed exam sheets
• Collect and organize patient educational 

materials

Initial Patient Counseling

• Validate urinary incontinence as an important 
problem, not a normal part of aging

• Provide educational pamphlets
• Request patient complete a symptom question-

naire, voiding diary, and perform a urinalysis
• Schedule follow-up, dedicated offi ce visit.
• Ensure patient presents with a “full” bladder

Patient Examination

• Collect patient history
• Physical/pelvic examination

Assess for concurrent prolapse

• Focused neurologic examination
• Perform standing stress test (SST)
• Measure patient voided volume and post-void 

residual
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Resources

The following is a list of web-site resources for 
your patient education booklets and additional 
materials. Several of these sites are also appropri-
ate for links on your web site.

National Association for Continence
www.nafc.org
American Academy of Home Care Physicians
www.aahcp.org

Medical Group Management Association
www.mgma.org
American Foundation for Urologic Disease
www.afud.org
National Institute for Diabetes & Digestive & 

Kidney Disease
www.niddk.nih.org
American College of Obstetrics and Gynecology
www.acog.org
Simon Foundation
www.simonfoundation.org
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obstetrical injuries to, 21
ultrasound visualization of, 

56
obstetrical injuries to, 21, 22–23, 

24, 29
“Anal wink,” 44
Androgen defi ciency, 8, 116
Ankle refl ex, 44
Anorectal angle, 37
Anorectal complex, 37
Anorectal junction, 16
Anorectal sensory threshold, 56
Anorectum, obstetric injuries to, 

21
Anorgasmia, 109–110
Anticholinergic agents, 42, 44, 68, 

69
Antidepressants, 68, 113
Anxiety, 108, 111
Apomorphine, 117
L-Arginine, 117
Arousal, sexual, 107

disorders of, 7, 108–109
treatment for, 117, 118–119

vulvar pain during, 111–112
Arylalkamines, 63

B
Bacterial virulence factors, 126
Bacteriuria, 126, 128, 131
Bartholin’s glands, infl ammation 

of, 110
“Bicarbonate fl ush,” 63–64
Biofeedback, 64, 74–77
Bladder

anatomy of, 11
normal function of, 34
normal physiology of, 67

A
Abdominal wall, referred pain 

from, 138–139
Abscess, suburethral diverticular, 

46
Alcohol, as bladder irritant, 63
American Federation of Urologic 

Disease (AFUD), 106–107
Anal canal, 11, 37
Anal incontinence, 39, 83. See also 

Fecal incontinence
childbirth-related, 21, 24
defi nition of, 37
surgical treatment for, 101–102, 

104
Anal mucosal electrosensitivity, 

57
Anal sphincters

dyssynergia of, 38
external

anatomy and function of, 34, 
37

in continence, 37
electromyographic evaluation 

of, 57
in fecal incontinence, 83
innervation of, 34
obstetrical injuries to, 21
refl ex contraction of, 55
squeeze pressure of, 55, 56
ultrasound visualization of, 

56
internal

anatomy and function of, 
37

incontinence, 37
examination of, 55
innervation of, 34

Index

overactive, 40–41. See also 
Detrusor, overactive; 
Urinary incontinence, urge; 
Urinary urgency

causes of, 35–36
effect on sexual function, 25
evaluation of, 59
idiopathic, 35–36
in older women, 46
refractory, 53
treatment for, 60, 62–64, 63

Bladder diary, 155
Bladder diet, 63–64
Bladder drills, 62, 65
Bladder neck needle suspension, 

95
Bladder retraining/training, 62–63, 

155
“Bladder tack,” 94–95
Blood cultures, 130
Blood-fl ow assessment, for 

sexual dysfunction 
evaluation, 115

Body image, effect on sexual 
functioning, 107, 108

Bowel schedule, for fecal 
incontinence management, 
64

Bulbocavernous muscle, 17, 
112–113

Bulbocavernous refl ex, 44, 115
Bulking agents, 64, 65, 97–98
Burch procedure, 13, 95, 96

C
Caffeine, as bladder irritant, 63, 64
Cardinal-uterosacral ligament 

complexes, 18, 19
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Carnett test, 139
Cesarean section, 3, 23–25

elective, 28–29
Childbirth. See also Cesarean 

section; Vaginal delivery
as pelvic fl oor injury cause, 

21–24
prevention of, 26–29, 30

Clitoral vascular insuffi ciency 
syndrome, 112

Clitoris, fi brosis of, 113
Coccygeus muscle, 15
Coding, medical, 155–157
Colonic transit time/studies, 38, 

39, 58
Colonoscopy, 56, 140
Colpectomy, total, 101
Colpocleisis, LeFort, 101
Colpopexy, abdominal sacral, 101
Colporrhaphy, anterior or 

posterior, 99
Colposcopy, 142
Colposuspension, 95, 97
Constipation, 37–38, 39

chronic, 54
evaluation of, 57–58
normal-transit (functional), 38
during pregnancy, 26
slow-transit, 38

Continence, mechanisms of, 37
Contraceptives. See also Oral 

contraceptives
as urinary tract infection risk 

factor, 125
Cooper’s ligament, 13, 95
Cotton-swab test, 73
Cough stress test, 47
Coxal bone, 12
Cranberry juice, as urinary tract 

infection prophylaxis, 126
Cutaneo anal refl ex, 55
Cystitis

acute recurrent, 130–131
acute uncomplicated, 129
bacterial, 124, 125
defi nition of, 126
interstitial, 111, 129, 143–147

treatment of, 146–147, 
148–149

Cystoceles, 5, 6, 19, 41–42, 45, 99
Cystometry, 47–48, 52, 59
Cystoscopy, 53
Cystourethroscopy, 131
Cysts, 46, 47

D
Darifenacin, 71
Defecatory dysfunction, 38, 39, 56, 

57–59, 101–102
Defecography, 56, 58
Depression, 107, 108, 113, 115, 138, 

143
Dermatosis, vulvar, 111
Detrol LA, 70, 71
Detrusor, overactive, 36, 41, 78

cough-induced, 47
pharmacotherapy for, 67, 68–71

Detrusor-sphincter dyssynergia, 49
Diabetes mellitus, 46, 47, 113, 127
Diarrhea, fecal incontinence-

related, 64
Dietary alterations, for overactive 

bladder management, 
63–64

Ditropan XL, 70
Diverticula, 46
Dovetail sign, 55
Drugs. See also names of specifi c 

drugs
as detrusor overactivity 

treatment, 68–71
effect on lower urinary tract, 42
as fecal incontinence cause, 5
as sexual dysfunction cause, 113, 

115
as stress urinary incontinence 

treatment, 67–68, 71
Duloxetine hydrochloride, 68
Dyspareunia, 1, 25, 57, 140
Dysuria, 41, 46, 129

E
Electrical stimulation, of the pelvic 

fl oor, 77–79, 84
Electromyography (EMG), 24, 57, 

58
Electromyography (EMG) 

biofeedback, 75–76
Endometriosis, 140–141
Endoscopy, 56
Enteroceles, 20, 51
Episiotomy, 21, 22–23
Erectile dysfunction, 108, 113, 116
Eros Therapy, 118–117
Estrogen defi ciency, 3–4, 7, 113, 

124
Estrogen receptors, 3, 138
Estrogen replacement therapy, 4, 8, 

113, 115–116

F
Fecal impaction, 55
Fecal incontinence, 4–5, 8, 53–57

anal sphincter disruption-
related, 37

defi nition of, 1
postpartum, 82
prevalence of, 64
treatment for, 60, 64–65

Female orgasmic disorder (FOD), 
109–110

Female sexual arousal disorder 
(FSAD), 108–109

Female sexual dysfunction. See 
Sexual dysfunction, in 
females

Feminine hygiene products, as 
contact dermatosis cause, 
111

Fenton’s procedure, 112
Fiber, dietary, 55, 57, 64–65
Flatal incontinence, 21, 37, 

101–102
Functional mobility studies, 58
Fungal infections, of the urinary 

tract, 128–129

G
Gastrointestinal disorders, 

as pelvic pain cause, 
139–140

Genital prolapse, 24
Genitals

hemodynamic assessment of, 
115

women’s attitudes toward, 107
Genital vibratory perception 

thresholds, 115
Glycosuria, 46
Grafts, 100
Gynecological disorders, as pelvic 

pain cause, 140–142

H
Hart’s line, 141–142
Hematuria

defi nition of, 126
gross, 46, 129
microscopic, 46, 53
recurrent, 46
urinary tract infection-related, 

41
Hemocytometers, 130
Hemorrhoids, 55



Index 163

Herbal remedies, for sexual 
dysfunction, 118

Hirschsprung’s disease, 38, 58
House calls, 152
Hymenotomy, 112
Hypertension, as sexual 

dysfunction cause, 112
Hypoactive sexual desire disorder 

(HSDD), 107–108
Hypothalamic/pituitary axis, 

dysfunction of, 113
Hysterectomy, 4, 6, 99

I
Iliococcygeus muscle, 16
Imaging studies, for urinary tract 

infection evaluation, 
130–131

Imipramine hydrochloride, 68, 69
Infl ammation, as urinary urgency 

and frequency cause, 35
Infl ammatory bowel disease, 

54–55
International Society for the Study 

of Vulvar Disease (ISSVD), 
110

Intimacy, 107, 115
Intrinsic sphincter defi ciency, 42, 

52, 98
Intussusception, 56
Irritable bowel syndrome, 139–140
Ischial spine, 12, 13, 20, 23, 24
Ischiocavernous muscle, 17, 

112–113
Ischium, 12

K
Kegel, Arnold, 74
Kegel exercises. See Pelvic fl oor 

muscle exercises
Kegel squeeze, 45–46, 139
Kelly-Kennedy plication, 94–95, 

103

L
Labia, examination of, 44
Leukocyte esterase test, 130
Levator ani muscle, 15, 20, 73

anatomy and function of, 21, 23, 
36–37

in bladder retraining, 62
obstetrical injuries to, 23
palpation of, 45–46
strength assessment of, 55

Levator ani myalgia, 139
Levator muscle plate, 11, 12, 16, 

20
Levator muscles

anatomy and function of, 11, 12, 
82

in pelvic organ prolapse, 36
Lupron, 140

M
Macrosomia, 24, 28, 30
Manometry

anal, 4–5, 56, 58
detrusor, 76
pelvic, 74, 75

Marketing, of urogynecology 
services, 157–159

Menopause
as female sexual dysfunction 

risk factor, 7–8
as urinary incontinence risk 

factor, 3–4
Micturation center, 67

N
Neuralgia, pudendal, 142
Neurologic disorders

as sexual dysfunction cause, 113
as urinary urgency and 

frequency cause, 35
Neuromodulation, 79–81, 84

extracorporeal electromagnetic, 
81

peripheral, 80–81
sacral, 79–80, 97, 98–99, 102

Neuropathy
pelvic fl oor, 23–24, 27, 28
peripheral, 39
pudendal nerve, 36

Neurophysiologic testing, 57
Neurotransmitters, 138, 143
Niche services, 152–154
Nitric oxide, as sexual dysfunction 

treatment, 116
Nitrite test, 130, 134
Nitroglycerin, as sexual 

dysfunction treatment, 
117–118

Nocturia, bladder retraining 
therapy for, 62

O
Obliterative surgery, 101, 103, 104
Obturator internus, 15, 20

Oral contraceptives
as endometriosis treatment, 

140
effect on sexual functioning, 

115
Orgasm, 106–107

disorders of, 109–110
Oxybutrin Transdermal, 70
Oxybutyrin choride, 69–70

P
Pain. See also Pelvic pain, 

chronic
sexual dysfunction-related, 7, 

107, 110–112, 119
Paravaginal defects, 24

repair of, 99–100
Patient evaluation, 155
Pelvic examination

bimanual, 45–46, 47, 57–58
for interstitial cystitis 

evaluation, 144
with speculum, 44–45

Pelvic fl oor
anatomy of, 11–20, 15

during pregnancy, 21, 22
effects of childbirth on, 21–24
evaluation of, 115
innervation of, 137
obstetrical injuries to, 21–24

postpartum recuperation of, 
29–30

prevention of, 26–29
relationship to the levator ani 

muscles, 36–37
spasticity of, 58

Pelvic Floor Dysfunction 
Inventory, 155

Pelvic fl oor muscle (Kegel) 
exercises, 55, 60–61, 65, 74, 
77–78, 79, 82, 119

postpartum, 29
during pregnancy, 26

Pelvic fl oor muscles
anatomy of, 15–17
injury to, 11–12
conditioning of, 73

Pelvic fl oor physiotherapy, 
73–74. See also Pelvic 
fl oor muscle (Kegel) 
exercises

Pelvic fl oor prolapse, 1
Pelvic infl ammatory disease, 

141
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Pelvic organ prolapse, 1, 5, 36–37, 
42, 49–52, 59, 82–83, 125. 
See also Cystoceles; 
Rectoceles

as bladder outlet obstruction 
cause, 38–39

childbirth-related, 23
degrees of, 19–20
fecal incontinence-associated, 53
pelvic muscle (Kegel) exercises 

for, 61
pessary treatment for, 89–93
risk factors for, 5–7
surgical treatment for, 99, 

103–104
Pelvic Organ Prolapse-

Incontinence (PISQ) 
questionnaire, 25

Pelvic Organ Prolapse 
Quantifi cation (POP-Q) 
system, 19, 49–51

Pelvic organs
embryonic development of, 

137–138
during pregnancy, 22
visceral connective tissue 

support for, 17–19, 20
“Delancy Levels” for, 18–19
obstetrical injuries to, 24

Pelvic pain, chronic
defi nition of, 137
diagnosis and treatment of, 137, 

138–149
evaluation of, 147–148
of gastrointestinal origin, 

139–140
of gynecologic origin, 140–142, 

149
interstitial cystitis-related, 

143–147
of musculoskeletal origin, 

138–139
of psychological origin, 137, 143
pudendal neuralgia-related, 142
of urologic origin, 143–147

Pelvis, female
anatomic boundaries of, 20
anatomy of, 11–20, 137
functions of, 34
innervation of, 137

Performance anxiety, 108
Perineal body, 16, 17
Perineal descent, 55, 57
Perineometers, 60, 61, 74, 75, 84

Perineorrhaphy, 99
Perineum, 16–17

obstetrical injuries to, 21, 22–23, 
27

Pessaries, 42, 89–93
Phentolamine, as sexual 

dysfunction treatment, 
117

Phlogosis, 115
Phosphodiesterase Type 5 (PDE5), 

116
Physical therapy, gynecological, 

119
Piriformis muscle, 15, 20
Polydipsia, 46
Polyuria, 46
Post-void residual (PUR) 

measurement, 47, 155
Potassium chloride sensitivity 

(KCL) test, 146
Pregnancy

pelvic fl oor physiotherapy 
during, 26, 81–82

urinary incontinence during, 3, 
24

urinary tract infections during, 
124, 125, 133–134

Proctitis, 37
radiation-related, 54–55

Proctosigmoidoscopy, 56, 58
Progesterone receptors, 138
Prostaglandin E1, 117
Pseudoephedrine, 68
Psychological factors, in sexual 

dysfunction, 113, 119–120
Psychosexual examination, 

114–115
Psychosexual trauma, 138
Psychotherapy, for sexual 

dysfunction, 119–120
Pubic rami, 13–14
Pubis/pubic bone, 13, 20
Pubocervical fascia, 19, 20
Pubococcygeus muscle, 15–16

in bladder retraining, 62
Kegel muscle-related 

strengthening of, 60, 61
obstetrical injuries to, 23, 24
in sexual arousal and organism, 

113
strength assessment of, 45

Puborectalis muscle, 15–16
in anorectal angle, 37
in continence, 37

paradoxical contraction of, 38, 
58

ultrasound visualization of, 56
Pudendal nerve

anatomy and function of, 23
in bladder fi lling, 34
neuralgia of, 142
obstetrical injuries to, 4, 23–24, 

25, 54
vaginal delivery-related 

neuropathy of, 36
Pudendal nerve terminal motor 

latency, 57
PUF (pelvic pain and urgency/

frequency) questionnaire, 
143, 145

Pyelonephritis, 124, 125, 126–127, 
129, 130–131, 134

Pyuria, 126, 130

Q
Questionnaires, 25–26, 143, 145, 

155

R
Rectal capacity, 56
Rectal compliance, 56
Rectal examination, digital, 55
Rectal prolapse, 55, 57

internal, 58
Rectoanal angle, 83
Rectoanal inhibitory refl ex, 56
Rectoceles, 5, 6, 19, 38, 45, 56, 57, 

58
Rectovaginal examination, 46, 

51
Rectum, anatomy and function of, 

12, 37
Retropubic space, 14, 95

S
Sacral spinous ligament 

suspension (SSLS), 100
Sacrum, 14, 15
Selective serotonin reuptake 

inhibitors, 113, 117
Serotonin agonists, 34
Serotonin antagonists, 34
Sex therapy, 119–120
Sexual abuse, 57
Sexual aids and devices, 119
Sexual aversion disorder, 107
Sexual dysfunction, in females, 1, 

8, 106–123
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assessment of, 114
classifi cation and defi nition of, 

107–113
effect of obstetrical perineal 

injuries on, 23
general etiologies of, 112–113
in older women, 7–8
postpartum, 25–26
risk factors for, 7–8
treatment for, 115–119

Sexual intercourse
comfortable, 111–112
as urinary tract infection risk 

factor, 124, 125, 126, 134
Sexual pain disorders, 107, 

110–112
gynecological physical therapy 

for, 119
Sexual response, in females

assessment of, 115
cycle of, 106–107

Sigmoidoceles, 56
Sildenafi l (Viagra), 25, 108, 116, 

117
Sitz mark studies, 58
Solifenacin succinate, 71
Sphincteroplasty, overlapping, 102
Spinal latency testing, 57
Standing stress test, 155, 159
Substance abuse, 107
Suburethral slings, 95–97
Surgery, urogynecological, 94–105

as voiding dysfunction cause, 39

T
Tension-free vaginal tape (TVT), 

95, 96–97
Testosterone, as sexual 

dysfunction treatment, 116
Testosterone defi ciency, as sexual 

dysfunction cause, 113
Thermal sensitivity testing, 57
Tolterodine tartrate, 70
Trospium chloride, 71

U
Ultrasonography, endoanal, 56, 59
Urethra

anatomy of, 11, 12, 19, 34, 125
closure pressure of, 25
“lead-pipe”/“drainpipe,” 46–47, 

98
length of, 25
obstruction of, 48–49

Urethral closure pressure, 52
Urethral hypermobility, 25, 46–47
Urethral pressure profi le, 52
Urethral sphincters, competence 

studies of, 52–53
Urethritis, 126, 129
Urethropexy, retropubic, 95
Urinalysis, 46, 130, 144
Urinary frequency, 44, 143
Urinary incontinence, 1–4, 8, 40–

42, 131, 153
childbirth-related, 21, 23, 24
defi nition of, 1
diagnosis of, 46–48
fecal incontinence-associated, 2, 

53
mixed, 2, 61, 77, 79
overfl ow, 47, 73
pelvic fl oor muscles in, 73
postpartum, 82
risk factors for, 2–4
stress, 2, 39, 41, 46–47, 53, 73, 

155
causes of, 36
childbirth-related, 24–25, 

28–29
intrinsic sphincter defi ciency 

as, 52
overactive bladder-associated, 

41
during pregnancy, 24
treatment/management of, 

60–61, 65, 67–68, 78, 79, 89, 
94–98

treatment of, 74–77
incorporation into medical 

practice, 152–160
surgical, 39, 94–98

untreated, 153
urge, 73

treatment for, 61, 62, 65, 77, 
79, 94–99

Urinary retention, 38–39
Urinary tract infections, 124–136

catheter-related, 127, 131, 133
clinical presentation of, 129–130
complicated, 127
defi nitions of, 126–128
diagnosis of, 130–131
epidemiology of, 124–125
microbiology of, 124–125, 

128–129
misdiagnosed as overactive 

bladder, 41

in older women, 124, 125–126, 
129, 131

pathophysiology of, 125–126
during pregnancy, 124, 125, 130, 

133–134
recurrent, 53, 124, 127–128, 134
treatment for, 132–133
uncomplicated, 127

Urinary urgency, causes of, 35–36
Urine

acidity reduction of, 146
average fl ow rate of, 49, 155
pH of, 63–64

Urine cultures, 46, 130, 144
Urine cytology, 46, 144
Urodynamics, complex 

(multichannel), 52, 53
Urofl owmetry, simple, 49
Urogenital triangle, 16–17
Urogynecologic history, 42
Urogynecology visits, 152–160
Urosepsis, 131
Uterine prolapse, 18
Uterosacral ligament, 18
Uterosacral vault suspension, 100

V
Vagina

anatomy and function of, 11, 12
effects of estrogen on, 124
pH of, 124

Vaginal apex
obstetrical injuries to, 24
prolapse of, surgical treatment 

of, 100–101
Vaginal apical suspensions, 

100–101
Vaginal cones, weighted, 75
Vaginal delivery

effect on pudendal nerve, 23–24
as fecal incontinence cause, 4, 

54
as levator muscle injury cause, 

23, 36
as pelvic organ prolapse cause, 

5–6, 36, 37
as sexual pain cause, 113
as stress urinary incontinence 

cause, 24–25
as urethral support loss cause, 

36
as urinary incontinence cause, 

3
Vaginal examination, digital, 55
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Vaginal prolapse, 18, 41–42
anterior. See Rectoceles
apical, surgical treatment of, 

100–101
posterior. See Cystoceles

Vaginal vascular insuffi ciency 
syndrome, 112

Vaginal walls
examination of, 44–45
repair of, 99–100

Vaginismus, 112
Vaginitis, 111, 129
Valsalva leak point pressure, 52–53

Valsalva maneuver, 11, 16, 19, 26, 
45, 74, 75, 76

Vascular insuffi ciency syndromes, 
clitoral and vaginal, 112

Vesicare, 71
Vesicoinhibitory refl ex, in bladder 

training, 62
Vesicoureteral refl ux, 124, 127
Vibrators, 119
Video fl uorodynamics, 53
Voiding diary, 42–44, 146
Voiding dysfunction, 38–39, 48–49, 

82

Vulvar pain, 110, 111–112
Vulvar vestibulitis syndrome 

(VVS), 110–111
Vulvodynia, 110–112, 141–142
Vulvovaginitis, cyclic, 110

W
Water ingestion, as overactive 

bladder rescue therapy, 
63

Y
Yohimbine, 117
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