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FECAL INCONTINENCE

F ecal incontinence (FI) is a common medical prob-
lem, one that has a significant impact on those
individuals who suffer from this debilitating con-

dition. There have been several accepted definitions of
FI. The conventional definition of fecal incontinence
as the involuntary passage of stool, may fail to identify
other patients who are equally as impaired from the

lack of normal control of their anorectum, but who do
not fit this criterion. For this reason, some use the term
anal incontinence to encompass the significant prob-
lems resulting from the inability to control the passage
of both flatus and liquid stool (1), as well as the con-
ventional definition involving incontinence to solid
stool. Others have attempted to incorporate these
aspects by distinguishing between major and minor
incontinence; major incontinence encompasses the
involuntary loss of stool at least a few times per month,
and minor incontinence denotes the loss of control of
flatus or liquid stool soiling. 
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Fecal incontinence (FI) is a significant medical and social problem for many patients.
As the elderly population increases, we need to become more vigilant in diagnosing this
disorder. Several anatomic and physiologic mechanisms work in concert to enable the
maintenance of fecal continence, and as such, there are numerous etiologies to this dis-
order. Fortunately, modern medical technology has enabled the skilled physician with
diagnostic modalities to discern the pathophysiology behind FI in the majority of cases.
More importantly, several medical and surgical treatment options are available that
can significantly improve the quality of life in these patients. Innovative surgical and
minimally invasive procedures hold much promise for improving the success rates of
conventional treatments.
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EPIDEMIOLOGY
Prevalence rates of FI vary widely depending upon the
characterization of the problem, the population sur-
veyed, and the type of survey method employed (2).
Most of the large studies on FI have been population or
community-based, with prevalence rates ranging from
2.2% in one large general population survey (3), to over
50% in nursing home residents. The actual prevalence
of true fecal incontinence in the general population is
probably closer to 4%–5%, while prevalence in the
elderly is closer to 11%–12%. However, this may very
well be an underestimation of its prevalence owing to
the embarrassment of many patients in revealing this
very personal problem. In all populations prevalence
will increase significantly with increasing age, resulting
in frequent admissions to nursing homes. Although tra-
ditionally it was thought that the prevalence in women
was much higher than in men, studies have shown the
two to be more similar than previously thought.

In addition to the morbidity arising from chronic
FI, such as perianal dermatitis, pressure ulcers, and
recurrent genitourinary tract infections, it is also a
marker for poor overall health and increased mortality
(4). Equally, if not more debilitating, is the social and
psychological stigmata associated with this condition.
Social isolation with disruption of employment and
relationships, diminished self-esteem, anxiety and
depression, as well as sexual dysfunction are recurrent
themes in FI. It is important that health providers are
aware of the consequences and specifically elicit a his-
tory of fecal incontinence during the patient encounter.

ANATOMY AND PHYSIOLOGY 

Anal Sphincter and Pelvic Floor
The most important factor in maintaining continence is
the anal sphincter/pelvic floor complex. The internal anal
sphincter (IAS) is a thickening of the circular smooth
muscle of the rectum, and makes up approximately 80%
of resting anal tone. The internal sphincter is innervated
by both sympathetic fibers from the hypogastric plexus,
and parasympathetic fibers from sacral nerves 1–3.
Tonic stimulation from the sympathetics helps to main-
tain resting tone. Surrounding the internal sphincter is
the external anal sphincter (EAS), which is composed of

circular striated muscle surrounding the anal canal. The
EAS receives its innervation primarily via the inferior
rectal branch of the pudendal nerve. The external sphinc-
t e r, along with the pelvic floor complex, accounts for the
remainder of resting anal tone, and its contraction is both
involuntary and voluntary. Involuntary contraction
occurs in response to increased intra-abdominal pres-
sure, rectal distension, and when changing from a supine
to standing position. Voluntary contraction occurs when
a sensation of rectal fullness is perceived and the situa-
tion is not convenient for defecation. 

The pelvic floor is further composed of the pub-
orectalis and levator ani muscles. The levator ani and
puborectalis musculature receive innervation from S2-4
and from branches of the pudendal nerve. The puborec-
talis, through tonic contraction, serves the important
function of maintaining an approximately 90 degree
angle at the anorectal junction at rest. During defeca-
tion, the levators contract, causing a dilating effect on
the pelvic viscera, and the puborectalis relaxes, causing
straightening of the anorectal angle. 

Abnormalities in pelvic floor function can result
from direct sphincter injury from obstetric, operative,
and penetrating trauma, but are more commonly a
result of central or peripheral nerve pathology. CNS
disease can result from congenital abnormalities, cord
injury, multiple sclerosis, and infections. Peripheral
nerve injury is usually a result of perineal descent,
vaginal delivery, chronic straining, or neuropathy.

Rectal Compliance and Sensation
The compliance and sensory components of the conti-
nence mechanism are important as they allow an indi-
vidual satisfactory reaction time to a bolus of stool
entering the rectum. Rectal distension by stool induces
a reflex relaxation of the internal anal sphincter. This
distension is perceived as a sensation of rectal fullness
(mediated by stretch receptors in the puborectalis and
levator ani muscles), and is accompanied by voluntary
contraction of the external sphincter. This sequence of
events is known as the rectoanal inhibitory reflex
(RAIR). The normal compliance of the rectum can be
compromised in patients with radiation proctitis, ulcer-
ative colitis, as well as after anorectal surgery, result-
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ing in high intraluminal pressures, urgency, and ulti-
mately incontinence. The ability of the patient to
appropriately perceive distension of the rectum can be
compromised by CNS pathology, such as dementia,
stroke, and meningitis/encephalitis.

The anal epithelium contains numerous tempera-
ture, pain, pressure, and friction receptors that enable
one to detect the nature (gas, liquid, or stool) of rectal
contents. Reduced rectal sensation can allow stool to
enter the anal canal before voluntary contraction of the

external sphincter, causing leakage of the anal con-
tents. This can occur as a result of spinal cord injury,
autonomic neuropathy, perineal descent, and fecal
impaction. Another factor that can contribute to the
development of incontinence is a change in stool con-
sistency and volume. The normal storage capacity of
the rectum may be overcome by voluminous stool
resulting from infectious and inflammatory colitis,
malabsorptive states, and irritable bowel syndrome. 

As discussed above, there are multiple anatomic
and physiologic mechanisms that enable the mainte-
nance of fecal continence (Table 1). The anal sphinc-
ters/pelvic floor, rectal compliance and sensation, rec-
tal curvatures, colonic transit, normal stool consis-
tency, and central nervous system function all act in
coordination to prevent fecal incontinence. An alter-
ation in one or more of these factors may lead to some
degree of incontinence (Table 2).

AGE-RELATED CHANGES
A number of changes occur in the normal anatomy and
physiology of the anorectum as we age. Almost all of
these changes lead to a predisposition to fecal inconti-
nence. It can be difficult however, to determine
whether these changes have occurred secondary to the
wear and tear of advanced age itself, or from true
pathology such as nerve damage or disease states. 

A n a t o m i c a l l y, the internal anal sphincter thickens and
increases in echogenicity on ultrasound, while the external
anal sphincter becomes thinner with age (5). However,
there is debate as to the precise role of these changes in
fecal incontinence among the elderly. Another important
structural change which occurs in the elderly is increased
pelvic floor descent. Excessive descent of the pelvic floor
can cause a stretch-induced pudendal neuropathy, which
in turn increases the anorectal angle, thereby decreasing
the ability of the pelvic floor to maintain continence when
intra-abdominal pressure increases (6). 

N e u r o l o g i c a l l y, it has been shown that there is
decreased mucosal electrosensitivity, decreased sensa-
tion to rectal distention, decreased density in the nerve
fibers supplying the EAS, and increased pudendal nerve
terminal motor latency with advancing age (7,8). The
anal canal squeeze pressures appear to decrease in the
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Table 1
Mechanisms of Continence

Pelvic Floor/Anal Sphincter Complex
• Anal sphincters:

– Internal anal sphincter (IAS) → smooth muscle  
80% of resting anal tone

– External anal sphincter (EAS) → striated muscle 
20% of resting anal tone (along with pelvic
floor muscles)

• Pelvic floor muscles:
– Levator ani 

Iliococcygeus
Pubococcygeus

– Puborectalis

Rectal Compliance
• Rectal distension causes reflex relaxation of IAS and

voluntary contraction of EAS (recto-anal inhibitory
reflex--RAIR)

• Rectum distends to hold stool until appropriate time
for defecation

Rectal Sensation
• Temperature, pain, pressure, friction receptors located

in rectum
• Enables detection of rectal contents as gas, liquid,

solid stool

Rectal Curvature
• Puborectalis angulates anorectal junction to 90

degrees at rest
• Anorectal angle is reduced when puborectalis contracts

Stool Consistency
• Normal stool consistency allows ample time to react

to stool bolus entering rectum
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e l d e r l y, although more significantly in women than in
men. There is also reduced rectal reservoir volume, and
lower distension thresholds for IAS relaxation (9). In
addition, there are other medical problems encountered
frequently in the elderly which predispose to FI. These
include stroke, dementia, decreased mobility, and con-
stipation. Anatomic and neurologic assessment of
patients with FI will be discussed in more detail below.

CLINICAL EVALUATION
The clinical evaluation, through a detailed history and
physical exam, is the most important step in determin-
ing the etiology of FI. During history taking, the physi-

cian will need to establish trust and rapport with the
patient in order to overcome embarrassment and deter-
mine the true severity of incontinence. 

History
In addition to further probing into a patient’s com-
plaints of incontinence, it is important to proactively
elicit a history of incontinence in all patients with dia-
betes, dementia, chronic diarrhea or constipation, uri-
nary incontinence, neurologic disease, and multiparous
females. Symptom onset and relationship to changes in
bowel habits or other risk factors should be addressed.
The exact nature, frequency, and severity of symptoms
must be elicited. Incontinence to flatus, liquid, or solid
stool can be discussed more specifically in terms of
staining, soiling, seepage, and leakage. Since physi-
cians and patients may have differing opinions as to the
significance of certain symptoms, it is important to
ascertain the effect of the incontinence on the patient’s
quality of life. Therefore, in addition to specifically
questioning the patient regarding these topics, many
physicians find it helpful to administer incontinence
scoring scales, such as the Jorge and We x n e r, St.
M a r k ’s, and Pescatori grading scales, as well as the
fecal incontinence quality of life questionnaire (10–13).
These questionnaires permit objective comparison of
incontinence severity within groups of patients and
within individual patients, as when comparing preoper-
ative and postoperative scores of a single patient. Addi-
t i o n a l l y, all females should have a detailed obstetric
h i s t o r y, with specific regard to risk factors for pelvic
trauma, i.e., forceps delivery, episiotomy, number of
vaginal deliveries, and prolonged second stage of labor. 

Physical Examination
As with examination of other organ systems, evaluation
of incontinence begins with careful inspection. Thor-
ough examination of the anal and perianal areas is essen-
tial. Positioning the patient in the left lateral decubitus
and seated positions may enable a more complete evalu-
ation. Attention should be given to discerning causes of
true incontinence from p s e u d o i n c o n t i n e n c e resulting in
soiling or leakage from hemorrhoidal or mucosal pro-
lapse, perianal fistula, anorectal venereal disease, or poor
hygiene. Inspection may also reveal excoriation from
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Table 2
Causes of Incontinence

Sphincter injury
• Obstetric trauma
• Surgical trauma (fistulotomy, hemorrhoidectomy*,

sphincterotomy)
• Penetrating trauma

Neurologic pathology
• Spinal cord lesions
• Congenital anomalies
• Dementia*
• Stroke*
• Multiple sclerosis
• Diabetes*
• CNS neoplasms

Anatomic abnormalities
• Descending perineum syndrome*
• Rectal prolapse*
• Rectoceles/Enteroceles
• Vaginal delivery
• Radiation proctitis

Diarrhea/Constipation/Overflow
• Inflammatory Bowel Disease
• Irritable Bowel Syndrome
• Infectious diarrhea
• Fecal Impaction*
• Encopresis

* Denotes conditions of particular importance in the elderly



pruritus ani or scars from previous episiotomy, sphinc-
t e r o t o m y, or fistulotomy surg e r y. After inspection, exam-
ination of the perianal area for sensory deficits and the
anal wink reflex is necessary. Subsequently, digital
examination of both the anorectum, and vagina should
be performed in females. The presence of impacted
stool, palpable defects, masses, perineal body atrophy, or
presence of a rectovaginal fistula should be noted. In
addition, through digital examination, resting and
squeeze pressures can be assessed. Special attention to
the posterior anus during the patient’s squeeze will
enable assessment of the normal upward and anterior
‘lift’ of the puborectalis during contraction. An addi-
tional test to perform in the office or at the bedside to
complement the physical examination is the ability of the
patient to retain a small-volume (100 cc) water enema. 

DIAGNOSTIC TESTING
Based on the history and physical examination, further
diagnostic testing may be warranted in the evaluation
of fecal incontinence. The specific diagnostic testing
to pursue will be dictated by the severity of the symp-
toms and the impact on quality of life, the likely etio-
logical factors, the patient’s age and comorbidities, and
the previous response to medical treatment, if any.

Endoscopy
Anoscopy is a simple test of fairly limited value, but
which may reveal mucosal inflammation or fibrosis,
hemorrhoids, or fistulas. Based on the individual case,
sigmoidoscopy and colonoscopy may be warranted,
especially in patients greater than 50 years of age, or in
presence of melena, hematochezia, altered bowel
habits, and weight loss. These tests allow tissue biopsy
and may reveal cancer or inflammatory bowel disease.

ANORECTAL PHYSIOLOGY TESTING
If the severity or etiology of the incontinence is still in
question after the history, physical exam, and
e n d o s c o p y, or the patient has not responded to medical
management, use of the anorectal physiology (ARP)
laboratory may be indicated. Tests performed in the
ARP are designed to provide detailed information
regarding the neurologic, sensory, and anatomic compo-

nents of anorectal function. Testing in these laboratories
includes anal manometry, endoanal ultrasound, sensory
thresholds, pudendal nerve terminal motor latency
(PNTML), electromyography (EMG), and dynamic
p r o c t o g r a p h y. It should be noted however, that labora-
tory assessment may not be necessary in all patients pre-
senting with fecal incontinence. Although used exten-
sively in the research setting, there continues to be
debate regarding the clinical usefulness of these tests.

Anorectal Manometry
Anorectal manometry (ARM) is used to assess the
recto-anal inhibitory reflex (RAIR), or the normal reflex
relaxation of the internal anal sphincter (IAS) and vol-
untary constriction of the external anal sphincter (EAS)
in response to rectal distension (also known as the ‘sam-
pling reflex’) (14). It is also used to quantify functional
deficits in the internal and external anal sphincters.
Resting pressures reflect mainly the function of the IAS,
whereas squeeze pressures reflect voluntary contraction
of the EAS. Through the use of a water-perfused or
solid-state transducer, both resting and squeeze pres-
sures are measured at small (1cm) intervals from the
rectum to the anal verge. Advantages of this test are that
it is a relatively simple test to perform in the laboratory
and is widely available. Disadvantages are that obtained
values may be difficult to interpret in light of the normal
variation in pressures between males and females,
young and old, and nulliparous vs. multiparous women
(15). As mentioned previously, elderly patients can have
both decreased sensation to rectal distension, and
decreased squeeze pressures. ARM has been shown to
be useful in assessment of Hirschprung’s disease, and
complimentary to other ARP tests in the assessment of
sphincter injury, failed overlapping sphinteroplasty, and
neurogenic fecal incontinence in patients with normal
sphincters (16). Its lack of more widespread use is likely
secondary to the multifactorial nature of FI. 

Endoanal Ultrasound
Endoanal ultrasound (EUS) has become the most
widely used ARP test in the assessment of fecal incon-
tinence. In the hands of an experienced operator, the
detection of anal sphincter defects with EUS
approaches 100% sensitivity and specificity. With the
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use of a 10 MHz, 360 degree rotating transducer, the
internal anal sphincter is visualized as the hypoechoic
ring closest to the transducer, while the external anal
sphincter is seen as a band of mixed echogenicity,
which is relatively more hyperechoic. EUS is excellent
for the detection and measurement of defects in both
the internal and external anal sphincters. It has also
been shown to be useful in the detection of internal
anal sphincter thinning, as well as assessing the degree
of muscle separation, perineal body length, and pres-
ence of rectovaginal fistulas (17). It should be noted
however, that interpretation of EAS images may be
more subjective than those of the IAS. They may also
be confounded by normal anatomical variation, result-
ing in considerable interobserver variability.

Anorectal Sensation
Anorectal sensation plays a major role in the mechanism
of continence by allowing the individual to both dis-
criminate between gas, liquid, and solid stool, and to
react to these contents entering the rectum. There are two
basic testing parameters used to assess anorectal sensa-
tion. Testing of the RAIR allows assessment of an ade-
quate sampling reflex, and testing sensory thresholds
allows assessment of appropriate pressure and tempera-
ture sensation. By progressively distending a latex or
polyethylene balloon in the distal rectum, volumetric
measurements can be made of the patient’s first
detectable sensation, desire to defecate or rectal fullness,
and severe discomfort. This testing is important because
biofeedback therapy may be helpful in modifying rectal
sensation and thereby improving at least minor fecal
incontinence. Anal sensation can be assessed by deter-
mining the perception threshold to temperature change
through use of a varying-temperature thermode within
the anal canal. Anal sensitivity to temperature change
has been shown to be reduced in fecal incontinence (18).

Pudendal Nerve Terminal Motor Latency 
and Electromyography
Pudendal nerve terminal motor latency (PNTML) is used
to assess pudendal nerve injury and to diff e r e n t i a t e
between nerve injury and sphincter muscle defects.
PNTML measures the conduction time in the pudendal
nerve after stimulation at Alcock’s canal at the level of the

ischial spine, to contraction of the external anal sphincter.
The conduction time of the large, fast-conducting fibers is
normally assessed. Normal conduction time is roughly 2.0
milliseconds. Delayed latencies suggest pudendal neu-
ropathy and can be associated with obstetric and surg i c a l
i n j u r y, perineal descent, diabetes and advanced age.
Pudendal neuropathy has been found in up to 70% of
patients with fecal incontinence and in more than 50% of
patients with external sphincter injury (19). Although ini-
tial studies suggested that patients with a pudendal neu-
r o p a t h y, as evidenced by a prolonged PNTML, would
have a poor outcome following surgical repair of sphinc-
ter defects, more recent studies have disputed this finding.
C u r r e n t l y, there is still debate as to the clinical or func-
tional significance of a prolonged PNTML. 

Electromyography (EMG) of the external anal
sphincter allows identification of sphincter defects as
either myopathic, neurogenic, or mixed in etiology,
based on analysis of motor unit potentials. The test can
be painful however, and has generally been replaced
by endoanal US in identifying sphincter defects.
Hence, currently EMG has for the most part, been rel-
egated to use in the research setting. 

Dynamic Proctography (Defecography)
Dynamic Proctography is used to evaluate anorectal
anatomy and pelvic floor motion during defecation.
Proctography is generally performed by placing a thick
mixture of barium contrast and methylcellulose in the
rectum to stimulate defecation. Additional liquid con-
trast may be placed in the vagina, small bowel, and
bladder to enhance the yield of the study. While sitting
on a special commode, evacuation of the contrast
media from the rectum is videotaped under fluo-
r o s c o p y. Attention is given to the pelvic floor muscles,
anorectal angle, and position of the anorectal junction
at rest and during coughing, squeezing, and straining.
Defecography enables the identification of internal rec-
tal intussusception, excessive perineal descent, pub-
orectalis dysfunction, rectoceles, enteroceles, and
incomplete evacuation. Disadvantages are that the test-
ing methods and interpretation lack standardization. In
addition, findings should be compared to asymptomatic
age and sex-matched cohorts, especially in elderly

(continued on page 80)
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females, secondary to a high prevalence of asympto-
matic pelvic floor prolapse in this population (20).

MEDICAL MANAGEMENT
Management of fecal incontinence, like other medical
conditions, should be tailored to the patients’ specific
symptoms and the etiology of the disorder. However,
regardless of etiology most patients with fecal inconti-
nence should initially undergo a trial of medical man-
agement. Patients with mild to moderate symptoms
may be effectively treated with medical intervention
alone, while those with severe symptoms who require
surgery may still receive some benefit while awaiting,
and in conjunction with, surgical management. Tradi-
tional medical management options include dietary
modification, pharmacologic agents, bowel manage-
ment regimens, and biofeedback.

Dietary Modification
Medical management initially begins with evaluation
and modification of the diet, especially in patients who
have complaints of diarrhea. Possible sources of food
intolerance, commonly lactose and gluten, should be
identified and eliminated. This is effectively accom-
plished by use of a daily food diary. Secondly, foods
commonly associated with diarrhea, such as caffeine,
alcohol, fruit juices, and certain vegetables (beans,
broccoli, cauliflower), should be restricted. Increasing
the daily intake of fiber has also proven beneficial in
individuals with both diarrhea and constipation. How-
ever, since increased dietary fiber intake commonly
leads to flatulence, in order to achieve a goal of 30 g
dietary fiber per day, the daily fiber intake should be
increased slowly, over weeks to months. In addition,
the supplementation of over-the-counter methycellu-
lose and psyllium fiber products make this goal easier.

Pharmacologic Agents
In addition to diet modification, most physicians will use
one or more medications, mostly in the form of anti-diar-
rheals, to control incontinence. Adsorbents such as
kaopectate act by absorbing excess fluid in the stool, and
may benefit mild forms of diarrhea-associated inconti-
nence. One of the most widely used anti-diarrheal agents

is the opium-derivative loperamide (Imodium; McNeil
Consumer Healthcare, Fort Washington, PA). Over- t h e -
counter loperamide can be effective in mild to moderate
and even in some cases of severe FI. Loperamide has
multiple mechanisms of action, which include increasing
fluid absorption in the colon, slowing colonic transit
time, and inhibiting mucous secretion. Loperamide also
has the additional benefit of increasing anal sphincter
tone (21). To be most effective, loperamide should be
titrated to an adequate dose (up to 16 mg/day) and be
used prior to social situations and meals outside the
home, or on a regularly scheduled basis, based on sever-
ity of incontinence. Other opioid derivatives that may be
e ffective include diphenoxylate (Lomotil; Searle,
Chicago, IL) and codeine. For those who do not respond
to conventional medications, low-dose amitriptyline
may improve symptoms of FI (22). The serotonin 5-HT3
receptor agonist, alosetron (Lotronex; Glaxo SmithK-
line, Research Triangle Park, NC), has been effective in
reducing symptoms, especially in women with diarrhea-
predominant Irritable Bowel Syndrome (23). Alosetron
is currently available under a restricted use program,
after it was withdrawn from the market in 2001 follow-
ing reports of ischemic colitis associated with its use. 

Another area of interest in the pharmacotherapy of
FI is the use of topical agents, such as phenylephrine.
Phenylephrine is an α1- a d r e n e rgic agonist that
increases anal sphincter contraction and anal resting
pressure in incontinent patients (24). However, in a ran-
domized double-blind controlled trial, phenylephrine
was not significantly superior to placebo in improving
incontinence scores or anal resting cases with pressure
(25). Finally, in select cases with diarrhea in the setting
of a cholecystectomy or small bowel surgery and thus
are suspect for having bile acid diarrhea, the bile salt
binders cholestyramine and colestipol may be useful.

Bowel Management Regimens
A bowel management regimen is a combination of
dietary modification, including fiber supplementation
and pharmacologic therapy; included are laxatives, sup-
positories and enemas, and/or digital stimulation. The
goal is to approximate a normal bowel habit lifestyle,
and allow a complete bowel movement at a regularly
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scheduled time by using a combination of the above.
After colonic cleansing through rectal disimpaction
(manual or through enemas) followed by a cathartic
agent such as polyethylene glycol (Golytely or
Nulytely; Braintree Laboratories, Inc, Braintree, MA),
the patient engages in daily attempts at defecation fol-
lowing meals with the help of a regimen of laxatives and
suppositories or enemas. This evacuation program has
been traditionally used by spinal cord injury patients,
but can be successfully incorporated by those with less
severe neurologic pathology, such as those with spina
bifida, multiple sclerosis, and diabetes. It can also be
used by many patients with constipation, fecal
impaction, or overflow incontinence; making it well
suited for older patients. For long-term success with this
regimen, the individual should be relatively cognitively
intact, motivated, and compliant with daily care.

Biofeedback
Biofeedback therapy is based on the principle of oper-
ant conditioning. During weekly sessions, a biofeed-
back therapist works with the patient in order to help
them understand their condition and methods for
improvement. Topics discussed include normal anorec-
tal anatomy and physiology, enhancement of external
anal sphincter strength and coordination, and augmen-
tation of rectal sensory thresholds in response to per-
ceived distension. The latter is accomplished through
use of a rectal balloon-anal manometry device. Using
this device, patients are taught to contract the external
anal sphincter in response to perceived balloon disten-
sion, using progressively smaller volumes as the sensa-
tion improves. Uncontrolled studies have shown posi-
tive results with this technique (26). Continence
improves overall in approximately 70% of cases. In
addition, resting and squeeze pressures increase to a
variable degree, sensory discrimination improves, and
function is enhanced following sphincteroplasty. How-
e v e r, despite its use, biofeedback has its shortcomings.
Few adequate controlled studies have been performed,
with few long-term results reported; treatment proto-
cols vary from center to center, and objective findings
seldom correlate with symptom improvement. Indeed,
it may be that improvement with biofeedback therapy
is based more on education and coping strategies than
improved squeeze pressures and sensory thresholds.

SURGICAL MANAGEMENT
The medical management options discussed earlier
can successfully manage most patients with minor
fecal soiling or moderate degrees of incontinence. Sur-
gical options may need to be considered carefully in
those who fail to improve with less aggressive meth-
ods. The most well defined role for surgical treatment
of FI is in individuals with documented traumatic anal
sphincter disruption. While many obstetric injuries
resulting in fecal incontinence present soon after deliv-
ery, some present much later in the middle-aged
woman. Age-related weakening of the compensatory
pelvic floor function is thought to be responsible for
this late-onset presentation. Overlapping or apposi-
tional surgical repair of the scarred and disrupted ends
of the sphincter will be expected to result in substan-
tial improvement in symptoms of incontinence and a
better quality of life in up to 80% of patients. 

There is mixed data in the literature regarding the
influence of age on the outcome of sphincter repair.
Simmang, et al reported the data of a study designed
specifically to determine whether advancing age
affects outcome after anal sphincter reconstruction
(27). Anal sphincter reconstruction, performed on
patients 55 years of age and older (range 55 to 81), was
reviewed to determine if functional outcome was
adversely affected by advancing age. The authors con-
cluded that anal sphincter reconstruction can effec-
tively be performed in the elderly with improvement in
the majority. Total control can be achieved by restor-
ing maximum squeeze pressures in a patient with nor-
mal pudendal nerve function (27). In another study
from the St. Mark’s Hospital in London, Engel, et al
reached a similar conclusion; namely that late-onset
incontinence, even with a prolonged PNTML, does not
preclude a good surgical outcome (28). Failure of
repair was found to be related to persistent external
sphincter defect. However, Rasmussen, et al found a
40% difference (83% vs. 43%) in the functional results
of sphincteroplasty between younger and older
females (age 40 years as the cutoff) (29). Thus age per
se should not be regarded as the sole criterion in deter-
mining the suitability for sphincteroplasty. A careful
consideration of the general medical fitness of the
patient, the status of the perineum, and overall func-
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tional capability are the factors that should impact the
decision-making process. In the absence of a structural
defect in the anal sphincters, post-anal repair was pro-
posed by Parks to restore the anorectal angle and
lengthen the anal canal (30). However, using a similar
technique, most authors have been unable to reproduce
the excellent results that were reported in this study.

Gracilis muscle transposition and stimulated gracilo-
plasty are techniques in which advanced age is regarded
as a contraindication at this time. In severely incontinent
patients who are not candidates for sphincter reconstruc-
tion, fecal diversion by a colostomy or loop ileostomy
may be considered as a last resort. Fecal diversion can be
performed efficiently by minimal access laparoscopic
s u rgical techniques with the advantages of reduced pain,
early return of gastrointestinal function, early resumption
of feeding, reduced pulmonary complications, and
decreased wound-related complications. 

FUTURE DIRECTIONS
Although the above mentioned medical and surgical
treatment strategies have proven effective in the man-
agement of FI, novel treatment approaches in this area
continue to be explored. A few of these approaches
have shown particular promise in the treatment of FI,
and are briefly described below.

Radio-frequency Energy (Secca Procedure)
Radio-frequency (RF) energy delivery to the anal canal
is an approach born from previously used procedures in
which RF energy has been delivered to the lower
esophageal sphincter for treatment of GERD. This pro-
cedure has also been used in the treatment of obstructive
sleep apnea, benign prostatic hyperplasia, and joint cap-
sule laxity. The treatment is based on the known eff e c t s
of RF heat energy on tissue; namely reduced tissue com-
pliance, increased collagen contraction, remodeling, and
focal wound healing. An anoscopic cylinder with needle
electrodes is carefully placed within the anal canal so
that the electrodes penetrate the mucosal tissue at pre-
specified intervals (0.5–1.0 cm), both above and below
the dentate line. Multiple sets of thermal lesions are cre-
ated deep to the mucosa, in the muscle of the anal
sphincter complex, with the goal of improving the bar-
rier function of the anal sphincters. Takahashi, et al

showed that the majority of 10 patients who underwent
RF energy delivery had improvement in their We x n e r
scores, quality of life, and an elimination of protective
pad use(31). The precise physiologic mechanism by
which this functional improvement occurs is currently
not known. An advantage of the procedure is that it can
be performed in the outpatient setting, with only con-
science sedation and local anesthesia.

Artificial Bowel Sphincter
The artificial bowel sphincter is a device adapted from
the artificial urinary sphincter, which was introduced in
1972 by American Medical Systems (Minnetonka, MN).
In 1987, Christiansen, et al demonstrated that the artifi-
cial urinary sphincter could be used for an individual
with fecal incontinence(32). Modifications have since
been made to this device to make it more applicable for
use around the anus, resulting in development of the
Acticon™ Neosphincter device (American Medical Sys-
tems; Minnetonka, MN). The artificial anal sphincter is
an implantable, fluid-filled, silicone elastomer device
consisting of three interconnected components: an occlu-
sive cuff which surrounds the anal canal, a pressure-reg-
ulating balloon which is implanted in the pre-vesicular
space, and a control pump which is implanted in the
scrotum or labium. Currently, there is significant mor-
bidity resulting from implantation of this device, with
one large study finding roughly one third of the devices
needing to be explanted secondary to infection or erosion
of the surrounding soft tissue (33). However, in those
able to maintain a functioning neosphincter long-term,
both continence and quality of life was significantly
improved. Although the device is now FDA-approved, it
is currently recommended only for those with end-stage
fecal incontinence in whom conventional medical and
s u rgical treatment options do not exist. 

Sacral Nerve Stimulation
The technology used in sacral nerve stimulation for FI
has also been adopted from the field of urology. The pro-
cedure was initially used for treatment of bladder dys-
function; however, patients with concomitant fecal incon-
tinence noted improvement in these symptoms as well as
their urinary incontinence. Sacral nerve stimulation is
achieved with the percutaneous placement of electrodes
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in the third sacral foramina. Neuromodulation of the
sacral nerves is believed to act at the level of the eff e r e n t
motor neuron, resulting in increased contraction, and
hence increased resting and squeeze pressures, of the
pelvic floor and anal sphincters. Initially, temporary stim-
ulation with a pacing wire extension is performed to
assess the response to stimulation. If the patient displays
success with treatment, a permanent stimulator is then
implanted. The results appear promising, with a long-
term study of 15 patients showing an increase in resting
and squeeze pressures, as well as increased rectal sensi-
tivity (34). The procedure is associated with a very low
m o r b i d i t y. In addition, sacral nerve stimulation may be
beneficial in constipation and chronic pelvic pain as well.

CONCLUSION
As our population is poised to age dramatically in the
coming years, healthcare providers will need to
become more vigilant in assessing individuals for the
presence of fecal incontinence. Overcoming patient
embarrassment regarding the condition is the key to
enable the proper diagnosis and initiation of treatment
for this socially debilitating condition. Current medical
and surgical treatment options have significantly
improved the quality of life for these individuals. Inno-
vative surgical and minimally-invasive procedures
hold much promise for improving success rates of con-
ventional treatments for those who are not candidates
for traditional treatment approaches. ■
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