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T
hanks to improvements in our under-

standing of the causes of uncon-

trolled defecation and an increasing

array of diagnostic and treatment options,

physicians can now manage this condition

more effectively.   

Fecal incontinence is a relevant clinical

issue for Ob/Gyns, and requires compassion

and emotional support on the part of the

physician and health-care team. This debili-

tating problem is underreported, but is

thought to affect 2.2% of the general popula-

tion. Women are 8 times more likely to have

fecal incontinence than men, in age-con-

trolled groups.1

Although sphincter damage during vagi-

nal delivery—even in deliveries over an

intact perineum2,3—may be clinically silent

in  most women, these women are at risk of

developing overt fecal incontinence with sub-

sequent deliveries, and with aging and its

decompensating factors (FIGURE 1). 

A directed examination, optimal diagnos-

tic testing,  and a step-by-step treatment algo-

rithm are the basis of effective management.

How ‘silent’ sphincter damage 

can lead to incontinence

Obstetric disruption of the anal sphincter

structure or function is a common cause

of fecal incontinence, although it is usually

multifactorial, involving abnormalities of 1 or

more continence mechanisms (FIGURE 2).

Weakening of the sphincter mechanism

after vaginal delivery is attributed to both

direct trauma to the muscle and indirect trau-

ma to the pudendal nerve (unilateral or bilat-

eral). Anatomic injury usually occurs in the

anterior portion of the sphincter—a site

amenable to direct repair, with good results.

Of the various investigational diagnostic

modalities available, endoanal ultrasound has

been superior, though not perfect. In 1 series,

Fecal incontinence: Current 
strategies for a debilitating disease
Diagnostic studies, noninvasive therapies, and surgical interventions have all

evolved in recent years. The result: an improving outlook for women with this

stigmatizing condition.

■ Endoanal ultrasound is superior to other 
diagnostic methods, with an accuracy of over 90%
in detecting sphincter injuries, compared to 75% for
manometry, 75% for electromyography, and 50%
for clinical assessment.

■ Pelvic floor rehabilitation with biofeedback/
electrical stimulation is the mainstay nonsurgical
treatment. Some centers report success rates as
high as 70%.

■ Consider surgery only for distinct anatomic
defects, and only when nonsurgical interventions
have not succeeded.
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Common pathway

leading to fecal incontinence

F I G U R E 1

▲▲

Obstetric injury 

Nerve injury
Muscle damage

Fascial tears

▲▲

Nerve stretching

Constipation
Subsequent vaginal delivery

Chronic cough
Perineal descent

Overt fecal incontinence

▲▲

Loss of reserve

Aging
Estrogen withdrawal

Neuropathy
Increased medical problems

endoanal sonography detected anal sphincter

tears in 35% of primiparous and 40% of mul-

tiparous women; of these, 13% and 23%,

respectively, had symptoms of fecal inconti-

nence or urgency.4

The pudendal nerve is susceptible to trac-

tion injury from childbirth and chronic

straining. In a prospective study of the effect

of vaginal deliveries on the pelvic floor, 80%

of primigravidas sustained reversible puden-

dal nerve damage—which, in some women,

persisted for up to 5 years.5

Obstetric risk factors include: 

• infant weighing more than 4,000 g, 

• use of forceps, 

• prolonged second stage of labor, 

• midline episiotomy, 

• occipitoposterior position, and 

• failed detection or suboptimal repair of anal

sphincter injury at the time of vaginal delivery. 

Onset of menopause and subsequent

pelvic floor weakness and perineal descent

aggravates this occult neuropathy.

Minor incontinence is also common in

patients with advanced age, internal sphinc-

ter defects, prolapsing hemorrhoids, rectal

prolapse, and fecal impaction (the rectum

chronically distends with feces, continuously

inducing internal anal sphincter relaxation

and resulting in leakage of stool). 

Evaluation: Directed history,

4-point physical exam 

Adirected history helps indicate which

diagnostic tests are most relevant.

Establish severity and frequency of fecal

incontinence, presence of fecal urgency,  pad

use, type of incontinence (solid, liquid, or

gas), and presence of associated urinary

incontinence and prolapse. 

Obstetric history should identify:

• parity, 

• duration of the second stage of labor, 

• occipitoposterior presentation, 

• use of forceps, 

• extent of vaginal lacerations, and 

• weight of the infant. 

Dietary habits (especially fiber intake) and

chronic laxative use should be noted. 

Also note any history of abdominopelvic

surgery, radiation, back injury, and neurologic

disorders.

4-point physical exam 

� Inspect the perineum/perianal area for evi-

dence of dermatitis, infection, fistula, hemor-

rhoids, and deformities of the anus. Ask the

patient to bear down as you look for evidence

of pelvic floor weakness and rectal prolapse. 
� Assess the anal wink (cutaneoanal con-

tractile reflex) by stroking the skin surround-

ing the anus. Absence of a reflexive contrac-

tion of the external anal sphincter suggests

nerve damage or spinal arc interruption.
� Perform a vaginal exam to identify pelvic

prolapse and exclude rectovaginal fistula. At

this time assess pelvic muscle strength and

teach the patient proper pelvic floor exercises. 
� Conduct a digital rectal examination to

assess the length and orientation of the anal
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Anatomy, physiology, and abnormalities associated with fecal incontinence

F I G U R E 2

The anal canal, 3-4 cm long, is the distal
outlet of the gastrointestinal tract. At rest,
it remains closed as an anteroposterior
slit by the tonic contractions of the 
surrounding pelvic floor musculature.
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The rectum has 3 semilunar mucosal folds

(A,B,C) that help maintain its capacitance.
Normally the rectum can hold up to 300mL
without a significant increase in 
intraluminal pressure.

Associated abnormalities: Rectal sensation:
diabetes, peripheral  neuropathies, dementia,
multiple  sclerosis, spinal cord injury or
lesions. Rectal compliance and capacity:

radiation proctitis, rectal ischemia, 
ulcerative proctitis.  

The thickened smooth 

muscle of the internal anal

sphincter, 2 to 3 mm thick,

remains tonically contracted,

thereby contributing to 90%

of the resting anal canal

pressure/fecal continence

mechanism. 

Associated abnormalities:

Diabetes, trauma, surgical

injury to the sphincter.

The external anal sphincter, a sleeve of 
striated muscle 7 to 9 mm thick, is a voluntary
muscle innervated by the pudendal nerve. 
It contributes to only 20% of the resting anal
tone/fecal continence mechanism, but can 
double the normal resting tone of the anal
canal during voluntary contraction. 

Associated abnormalities: Obstetric injury,
pudendal neuropathy, surgical injury.

The puborectalis muscle arises from 
the symphysis pubis anteriorly and wraps
around the posterior aspect of the anorec-
tal junction, forming a U-shaped sling. 

Associated abnormalities: Obstetric
injury, pudendal neuropathy, surgical 
injury, perineal descent during straining,
pudendal motor neuropathy.

A

B

C

Disruption of the nerve supply or associated 

musculature (not shown) can result in abnormalities
of colonic motility, sampling of rectal contents, or
maintenance of sphincter/muscle tone, resulting in
overt fecal incontinence.

The muscles of the pelvic floor (not shown) play a
large part in the maintenance of fecal continence. 

Associated abnormalities: Perineal descent during
straining, age-related pudendal motor neuropathy. 
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canal, bulk of the perianal tissues, and tone of

the anal sphincters, as well as to rule out a

mass or impaction. Repeat digital examination

with the patient bearing down to assess the

squeeze pressures, movement of the puborec-

talis muscle, and extent of pelvic floor descent. 

These findings are predominantly sub-

jective and depend on operator experience. In

general, they correlate poorly with objective

measurements of sphincter pressures.6

If a rectovaginal fistula is suspected, try retro-

grade filling of the rectum with 200 cc of 

dye-stained fluid (using a 50-cc catheter tip

syringe), then observe vaginal extravasation. 

Diagnostic strategy: Routine

endoanal ultrasound, manometry

Our strategy is to routinely proceed with

endoanal ultrasound and anal manome-

try to assess the anal sphincters. We may  then

recommend sigmoidoscopy or anoscopy to

rule out mucosal lesions. 

It is important to bear in mind that conti-

nence depends on multiple physiologic mech-

anisms and, therefore, no single diagnostic test

yields positive results in all patients.

Endoanal ultrasound has significantly

changed the evaluation of fecal incontinence

over the last decade. In women with fecal

incontinence in whom obstetric injury is sus-

pected, 90% have sonographic evidence of

injury to 1 or both sphincters. 

These ultrasound images show 2 discrete

rings of tissue: The inner hypoechoic ring rep-

resents the internal anal sphincter and the

outer hyperechoic ring represents the external

anal sphincter (FIGURE 3). Disrupted continu-

ity of these rings is consistent with structural

damage to the sphincter. 

Endoanal ultrasound is regarded as

superior to other diagnostic methods, with an

accuracy of over 90% in detecting sphincter

injuries, compared to 75% for manometry,

75% for electromyography (EMG), and 50%

for clinical assessment.7,8 It is the simplest and

least-invasive test to assess the structural

integrity of the anal sphincters. 

It can also serve as a screening tool to

detect occult sphincter injury following vagi-

nal delivery, thus identifying women at high

risk for future incontinence. Women with

transient stool or gas incontinence following

vaginal delivery may be candidates for

screening endoanal ultrasound for further

evaluation. 
� Where endoanal ultrasound is unavailable,

transperineal ultrasound may be an alterna-

tive option.

Anorectal manometry can detect function-

al weakness of sphincters that are anatomi-

cally intact by measuring sensation and

squeeze pressures. Patients with intact

sphincters but abnormal anal manometry

findings may benefit from physical therapy

and biofeedback aimed at increasing muscu-

lar function by stimulating the neuromuscu-

lar feedback loop.

During manometry, the physician

assesses maximum resting and squeeze pres-

F I G U R E 3

Endoanal ultrasound

Disruption of continuity of the inner hypoechoic ring

(IS, internal sphincter) and the outer hyperechoic ring

(ES, external sphincter) on endoanal ultrasound is

consistent with structural damage to the sphincter.

This image shows normal anatomy.

ESES

ISIS
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sures of the anal canal, the rectoanal

inhibitory reflex, rectal sensation, and rectal

compliance using either water-perfused

catheters, solid-state microtransducers, or

air- or water-filled balloons. Normal values

vary widely among institutions and are

poorly standardized. 

Decreased resting pressure suggests iso-

lated internal anal sphincter injury;

decreased squeeze pressure suggests external

anal sphincter injury. Of all parameters, max-

imum squeeze pressure has the greatest sen-

sitivity and specificity at a cut-off of 60 mm

Hg in women.9

Rectal sensory testing also is useful in

identifying patients who may benefit from

biofeedback therapy, and can detect afferent

nerve injury as a contributing cause of incon-

tinence. Biofeedback is unlikely to be useful

in patients with a poor or absent sensation. In

addition, for patients already involved in

biofeedback, the test can assess rectal

response to training and indicate rectal irri-

tability or poor compliance. 

Rectal sensation is assessed by inflating a

balloon in the rectum and recording the

smallest volume of rectal distention for first

detectable sensation (rectal sensory thresh-

old), sensory urgency, and pain (maximum

tolerable volume). 

Ancillary tests are of limited benefit as

screening tools, but may have utility in spe-

cial circumstances. 
� Electromyography of the external anal

sphincter and the pelvic floor muscles—tradi-

tionally performed using needle electrodes or

surface electrodes—is helpful in delineating

areas of sphincter injury by mapping the sphinc-

ter. However, much of this information is now

obtained accurately by endoanal ultrasound,

which has replaced needle EMG for most clini-

cians. Surface EMG is still useful for evaluating

sphincter function and in biofeedback training. 
� Defecography involves imaging the rectum

after filling it with contrast material, and then

observing the process, rate, and completeness

of rectal evacuation using fluoroscopy. Its use-

fulness in the evaluation of fecal incontinence

is limited to cases of rectal prolapse and for the

diagnosis of rectocele and enterocele.
� Investigational: Pudendal nerve testing.

This test uses an electrode to measure

pudendal nerve conduction time, known as

pudendal nerve terminal motor latency

(PNTML)—thus allowing further investiga-

tion for nerve injury. 

• Normal PNTML value is 2.2 milliseconds.

• A value between 2.2 and 2.6 milliseconds

indicates probable nerve damage.

• A value of 2.6 milliseconds or greater con-

firms nerve damage.  

Clinical use of PNTML is controversial;  it

helps diagnose nerve injury, but is currently

reserved for investigational purposes.10

Mainstays: Nonsurgical treatments 

T he general principles of treatment are to

identify the underlying cause of inconti-

nence and direct therapy based on these find-

ings. Since much of the disability in these

patients is psychological, a supportive med-

ical team is essential. Patient educational

books, advice on the use of continent aides,

and perianal skin care also are crucial.

The physician and patient must formu-

late a treatment plan based on the severity of

the incontinence and degree of social impair-

ment. In general, a trial of nonsurgical thera-

py is recommended before proceeding to sur-

gery. A standardized treatment algorithm

(FIGURE 4) should be adapted to each patient.

The aim of nonsurgical management is: 

• to increase anorectal sensation, and 

• to increase the strength of the external 

sphincter and pelvic floor. 

First: Diet and medical therapy. For

patients with fecal incontinence, nonsurgical

intervention remains the first line of treat-

ment given the high rate of underlying neu-

romuscular damage.

The aims of medical therapy are to

decrease stool frequency and improve stool
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consistency. The patient’s diet should include

adequate fiber and fluid intake to promote

regular, soft, bulky stools. High-fiber foods

including whole-wheat grains, fresh vegeta-

bles, and beans should be advised. Bulking

agents like methylcellulose (eg, Citrucel), or

psyllium (eg, Metamucil) can be helpful. 

Stool frequency can be reduced with

antidiarrheal drugs like loperamide (2-4 mg

2 or 3 times daily) or diphenoxalate (eg,

Lomotil). Loperamide is usually preferred,

since it also increases internal anal sphincter

tone. Antiflatulants are also recommended. 

Amitryptiline is useful in some women

with idiopathic fecal incontinence.11,12

Biofeedback therapy. Pelvic floor rehabili-

tation with biofeedback and/or electrical

stimulation—which focuses on the common

neuromuscular etiology of fecal inconti-

nence—is the mainstay of nonsurgical man-

agement. Some centers report a success rate

as high as 70% with this therapy.13

Biofeedback is a painless, minimally inva-

sive method of retraining pelvic floor muscles

with the help of sensors placed in either the

vagina or the rectum. This technique improves

▲▲

Treatment algorithm for fecal incontinence

F I G U R E 4

History, physical exam

▲▲ ▲▲

Minor incontinence

▲▲

Medical therapy

• Bulking agents 
• Antidiarrheals

Physical therapy

• Biofeedback 
• Electrical stimulation

Continued monitoring

▲▲

Condition improved?

Major incontinence

▲▲

▲▲▲▲

Sphincter defect?

No
Yes

▲▲

Anterior overlapping

sphincteroplasty

▲▲▲▲

Condition improved?

Repeat endoanal

ultrasound

Yes No

Continued
monitoring

• Neuromodulation

• Total pelvic floor repair

• Gracilis transfer

• Artificial sphincter

• Colostomy

Yes

▲▲

Yes

No

Continued
monitoring

No

▲

▲▲

▲▲

▲▲

Medical therapy

• Bulking agents 
• Antidiarrheals

Physical therapy

• Biofeedback 
• Electrical stimulation

Diagnostic studies

• Endoanal ultrasound
• Anorectal manometry
• Rectal sensory testing
• Ancillary tests

▲Condition improved?
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rectal sensation and muscular tone. It is espe-

cially useful in incontinence patients with

anatomically intact anal sphincters. 

Biofeedback typically involves anal

manometry as well as electromyographic

sensors. It is generally conducted in an out-

patient treatment program that includes reg-

ular evaluation of sensation and motor tone.

However, home-based units are available. 

Investigational: Neuromodulation. Al-

though approved by the US Food and Drug

Administration for treatment of urge inconti-

nence and nonobstructive voiding dysfunc-

tion, neuromodulation is still investigational

for treatment of fecal incontinence—but

results are encouraging.14

In this technique, electrodes attached to

a portable stimulator intermittently apply

low-level electrical impulses to the anal canal

via the pelvic nerve supply. Newer methods

involve implanting electrodes percutaneously

in the S3 or S4 foramina under fluoroscopic

guidance, then stimulating the sacral nerves. 

Neuromodulation aims to increase max-

imum squeeze pressure and decrease rectal

sensitivity to distention. In early trials, signif-

icant improvement of incontinence and

urgency symptoms was noted.15,16 Larger and

longer-duration trials are needed to elucidate

long-term effectiveness.

When to consider surgery

Operative therapy should be considered only

for cases in which nonsurgical interven-

tions have failed or in which distinct anatomic

defects are present. 

Note that most surgical candidates still

require physical therapy with biofeedback

before or after the procedure. 

Multiple surgical procedures have been

described; some are technically challenging

and should be performed only by skilled sur-

geons after careful preoperative counseling. 

Anterior overlapping external sphinc-

teroplasty is done in patients with obstetric

or iatrogenic disruption of the external anal

sphincter. In this procedure, the surgeon

divides the scar and reapproximates viable

sphincter muscle to produce a ring of func-

tional muscle. Few good data exist comparing

this approach with end-to-end repairs; anteri-

or sphincteroplasty is our preferred method.
� Controversy exists over the need to plicate

the internal anal sphincter. Studies have

shown that more extensive repairs offer no

additional advantage with regard to out-

comes.17,18 Most pelvic reconstructive sur-

geons prefer to perform colporrhaphy and

perineorrhaphy at the time of sphincter

repair, since defects in the posterior compart-

ment often coexist in these patients. 

The success rate of sphincteroplasty

ranges from 40% to 75% in appropriately

selected patients.19,20

Patients with satisfactory results demon-

strate an increase in squeeze pressure postop-

eratively. Failure to elicit this response corre-

lated accurately with a persistent sphincter

defect.21

Total pelvic floor repair may help patients

with neurogenic or idiopathic fecal inconti-

nence. The principle of this procedure is to

restore the anorectal angle, lengthen the anal

canal, and create a circumferential buttress

around the anorectum. 

In this rather extensive surgery, the sur-

geon plicates the puborectalis, ischiococ-

cygeus, and iliococcygeus muscles to the rec-

tum; the levator muscles and the external

anal sphincter are plicated anteriorly. Success

rates vary from 14% to 55%.22,23

Skeletal muscle transposition surgery,

with creation of a neosphincter from the gra-

cilis muscle, is performed in patients with

pelvic floor muscle weakness so profound that

the above techniques offer no improvement.

It should be viewed as a salvage operation. 

The gracilis muscle is detached from its

insertion, wrapped around the anus, and reat-

tached to the contralateral ischial tuberosity.

The success of this surgery may be improved

by electrically stimulating the transposed
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muscle with an implanted stimulator. 

This procedure is associated with signifi-

cant postoperative complications; many

patients require multiple reoperations. Thus,

this intervention is useful only in patients

with refractory incontinence.

Artificial anal sphincter procedure

involves placing a cuff around the anal canal

and a pressure-regulating balloon and pump

in the labia majora. The cuff remains inflated,

thereby occluding the anal canal until the

patient experiences a desire to defecate, at

which time it is deflated. 

Results are encouraging, with initial suc-

cess rates from 60% to 75%.24,25 However, local

infection can be problematic. 

Less common procedures include anal

encirclement (Thiersch procedure), perianal

fat injection, antegrade continence enema,

and fecal diversion.

A word on prevention

During childbirth. Strategies that may

reduce pelvic floor trauma:

• Favor mediolateral over midline episiotomy, 

• avoid a prolonged second stage of labor and

forceps delivery, and 

• repair anal sphincter lacerations with an

overlapping technique. 

Also, discuss regular pelvic floor exercises,

constipation prevention, weight loss, and

smoking cessation with all obstetric  patients—

especially those with fecal incontinence risk

factors.  

Debate continues about elective cesarean

section in women with occult sphincter

injury on postpartum endoanal ultrasound,

transient symptoms of fecal incontinence with

prior delivery, or overt gas incontinence.26 This

practice may have clinical utility, but data are

insufficient to recommend it routinely.  ■
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Look for this supplement to the May 2004 issue. 
The editorial board and staff of the Mayo Clinic Proceedings
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Androgen Therapy
for Women:

T H E E V I D E N C E

TOPICS:

Clinicians need authoritative information to provide

optimal hormone therapy for patients with

menopausal symptoms. To meet this need, the

Mayo Clinic Proceedings has compiled a supple-

ment to review the evidence on appropriate use of

androgens and to clarify potential benefits and risks.


