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he American Society of Colon and Rectal
Surgeons is dedicated to ensuring high-quality
patient care by advancing the science, prevention,
and management of disorders and diseases of the
colon, rectum, and anus. The Standards Committee is
composed of Society members who are chosen
because they have demonstrated expertise in the
specialty of colon and rectal surgery. This Committee
was created to lead international efforts in defining
quality care for conditions related to the colon,
rectum, and anus. This is accompanied by developing Clinical Practice Guidelines based on the best
available evidence. These guidelines are inclusive,
and not prescriptive. Their purpose is to provide
information on which decisions can be made, rather
than dictate a specific form of treatment. These
guidelines are intended for the use of all practitioners, health care workers, and patients who desire
information about the management of the conditions
addressed by the topics covered in these guidelines.
It should be recognized that these guidelines
should not be deemed inclusive of all proper
methods of care or exclusive of methods of care
reasonably directed to obtaining the same results.
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The ultimate judgment regarding the propriety of any
specific procedure must be made by the physician in
light of all of the circumstances presented by the
individual patient.

METHODOLOGY
A MEDLINE search was performed, from 1966 to
February 2006, using the key words Bfecal incontinence,^ Banus,^ Bimplants,^ Bbowel sphincter,^
Bgraciloplasty,^ and Bartificial sphincter.^ Selected
embedded references also were reviewed. The
Cochrane Database of Systematic Reviews was queried.

STATEMENT OF THE PROBLEM
Fecal incontinence is defined in a consensus
conference report in 2001 as Brecurrent uncontrolled
passage of fecal material for at least one month, in an
individual with a developmental age of at least 4
years.^1 Incontinence to flatus also may cause
substantial impairment of quality of life and should
be considered in the definition. Because of the lack
of standardization, the true prevalence of fecal
incontinence is difficult to determine.2 Quoted prevalence rates vary widely from 1.4 to 18 percent, with
higher rates in nursing home residents, parous
females, patients with cognitive impairment or neurologic disorders, and the elderly.3–5 In the geriatric
and institutionalized population, the reported rates of
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fecal incontinence are approximately 50 percent.5,6
Female patients predominate in most series, although
epidemiologic studies do not demonstrate any gender differences.2,7 It is postulated that this is the result
of the age and gender of patients who seek treatment.

the degree of fecal incontinence, highlighting the complexity of obstetric-related disturbances.

CONTRIBUTING FACTORS

1. Evaluation of fecal incontinence should include
consideration of severity and impact. Level of
Evidence: Class II; Grade of Recommendation: B.
Severity instruments assess type, frequency, and
amount of incontinence. Impact questionnaires address quality of life and attempt to evaluate the effect of
incontinence on emotional, occupational, physical,
and social function. Both should evaluate these relatively subjective factors with reliability and validity.10
Severity measures can be divided into two types:
grading scales and summary scales. Despite the
existence of numerous severity scales, there are limited
data with regard to their validity and reliability.
Grading scales assign numeric scores to degrees of
fecal incontinence and/or types of incontinence (flatus
to solid stool) but lack assessment of frequency and
can be imprecise.11–18 Summary scales have greater
validity19–32 and can be used to demonstrate improvement in continence scores after treatment or decline in
scores as a consequence of a medical/surgical intervention.20,22,23,29–31 Summary scales also have been
shown to correlate with quality of life instruments by
evaluating lifestyle scores.19,20,33,34
A validated quality of life instrument for fecal
incontinence does exist.35 Furthermore, fecal inconti-

Continence is dependent on the complex relationships between the anal sphincters, pelvic floor
function, stool consistency, rectal compliance, and
neurologic function. Disease processes or structural
defects that alter any of these aspects can contribute
to fecal incontinence. In many cases, the etiology of
fecal incontinence is multifactorial and it is not
possible to ascertain the relative contribution of each
factor. A full discussion of contributing factors is
beyond the scope of a practice parameter.
Obstetric injury is the most commonly cited cause
of incontinence in females.2 Sphincter disruption is
clinically recognized in approximately 10 percent of
all vaginal deliveries, but many other females have
occult sphincter damage. Although the incidence of
sonographic damage to the sphincters after childbirth
varies among studies, it occurs in approximately
30 percent of first vaginal deliveries.8,9 One-third of
these are associated with new symptoms of incontinence or urgency. Independent risk factors include
forceps delivery, occipitoposterior position, and
prolonged second stage of labor. The extent of a
sphincter defect does not necessarily correlate with

ASSESSMENT

LEVELS OF EVIDENCE AND GRADE RECOMMENDATION
Level
I
II
III
IV
V
Grade
A
B
C
D

Source of Evidence
Meta-analysis of multiple well-designed, controlled studies, randomized trials with low-false positive
and low-false negative errors (high power)
At least one well-designed experimental study; randomized trials with high false-positive or high
false-negative errors or both (low power)
Well-designed, quasi-experimental studies, such as nonrandomized, controlled, single-group,
preoperative-postoperative comparison, cohort, time, or matched case-control series
Well-designed, nonexperimental studies, such as comparative and correlational descriptive and
case studies
Case reports and clinical examples
Grade of Recommendation
Evidence of Type I or consistent findings from multiple studies of Type II, III, or IV
Evidence of Type II, III, or IV and generally consistent findings
Evidence of Type II, III, or IV but inconsistent findings
Little or no systematic empirical evidence

Adapted from Cook DJ, Guyatt GH, Laupacis A, Sackett DL. Rules of evidence and clinical recommendations on the
use of antithrombotic agents. Chest 1992;102(4 Suppl):305S–11S. Sacker DL. Rules of evidence and clinical
recommendations on the use of antithrombotic agents. Chest 1989;92(2 Suppl):2S–4S.
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nence is a component of other disease-specific quality
of life tools.36–38
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nence, they may influence the management decisions
that are ultimately selected for treatment.43–45

NONOPERATIVE TREATMENT
DIAGNOSIS
1. A problem-specific history and physical examination should be performed. Level of Evidence:
Class V; Grade of Recommendation: D.
A detailed medical history may help to elicit
contributing or exacerbating factors, such as gastrointestinal or neurologic disorders. An obstetric account or
history of previous anorectal surgery or perineal
trauma can direct/prompt a more focused examination.
Inspection of the perianal skin may reveal excoriation, surgical scars, or fistulas, and the anus may be
noted to gape upon spreading the buttocks. Mucosal or
full-thickness prolapse may be elicited with a Valsalva
maneuver. Digital examination may provide a rough
estimate of resting and squeeze pressures and is helpful
to evaluate for a rectal mass or the presence of
impacted stool, which would suggest overflow as a
possible mechanism for incontinence. Anoscopy and
flexible sigmoidoscopy may help to identify hemorrhoids, inflammatory bowel disease, or neoplasms.
2. Endoanal ultrasound is usually the procedure of
choice to diagnose sphincter defects in patients with
suspected sphincter injury. Anorectal physiology studies may be helpful in guiding management. Level of
Evidence: Class II; Grade of Recommendation: B.
When performed by an experienced clinician, endoanal ultrasound approaches 100 percent sensitivity and
specificity in identifying internal and external sphincter
defects.39–41 However, as noted previously, the presence of a sphincter defect does not necessarily correlate
with incontinence. Of 335 patients with incontinence,
115 patients who were continent, and 18 asymptomatic
female volunteers, ultrasonography detected sphincter
defects in 65, 43, and 22 percent, respectively.42
Anal manometry is a simple, noninvasive method of
measuring internal and external anal sphincter tone,
and the length of the high-pressure zone of the anal
canal. There are few large-scale studies that have
attempted to validate the role of anorectal physiologic
testing in predicting response to treatment options for
fecal incontinence. There are significant manometric
variations even within Bnormal^ asymptomatic subjects, dependent on age, gender, and parity. Although
the findings of anorectal physiology studies do not
consistently correlate with severity of fecal inconti-

1. A trial of increased fiber intake is recommended
in milder forms of fecal incontinence to improve
symptoms. Level of Evidence: III; Grade of Recommendation: B
Nonoperative therapy is usually the first maneuver
to improve the symptoms of fecal incontinence. Most
patients with mild fecal incontinence should usually
receive an initial trial of nonoperative management.Fecal incontinence is commonly exacerbated by liquid
stools or diarrhea.46,47 Stool bulking agents include
high-fiber diet, psyllium products, or methylcellulose.
An increase in dietary fiber may improve stool
consistency by absorbing intraluminal water. Supplementation of diet with psyllium is associated with
improved stool consistency and a decrease in symptoms.48 The recommended dose of dietary fiber is 25
to 30 grams per day. Gradual increase of fiber intake
during a period of several days can reduce symptoms,
such as abdominal bloating and discomfort, that may
be associated with increased fiber intake. Fiber
supplements in the form of powder, granule, or pill
often facilitate this goal. Dairy products are problematic in patients with lactose intolerance.49
2. Antidiarrheal agents, such as adsorbents or opium
derivatives, may reduce fecal incontinence symptoms.
Level of Evidence: III; Grade of Recommendation: C.
Adsorbents, such as kaopectate (Pharmacia &
Upjohn, Peapack, NJ), act by absorbing excess fluid in
the stool. Commonly used opium derivatives are
loperamide (Imodium, McNeil Consumer Healthcare,
Fort Washington, PA), diphenoxylate hydrochloride
plus atropine sulphate (Lomotil, Searle, Chicago, IL),
codeine, and tincture of opium. The effects of opioids
include decreased intestinal motility, decreased intestinal secretion, and increased absorption. Loperamide can
slow bowel motility and increase fluid absorption. In
addition, loperamide increases resting anal sphincter
pressure.50 The usual dosage of loperamide is 2 to 4 mg
followed by titration up to a total of 24 mg per 24 hours
in divided doses.
Diphenoxylate can produce central nervous system
(CNS) side effects and has greater potential for
abuse.51,52 The usual dosage of diphenoxylate is one
tablet every three to four hours. Loperamide and
codeine may be superior to diphenoxylate in the
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treatment of symptomatic diarrhea.51 Tincture of opium
is less commonly used because of the potential for CNS
side effects and addiction.
3. Enemas, laxatives, and suppositories may help
to promote more complete bowel emptying in
appropriate patients and minimize further postdefecation leakage. Level of Evidence: V; Grade of
Recommendation: D.
Bowel management programs often are used to
relieve severe constipation in spinal cord-injured
patients.53–55 Patients with severe constipation often
experience overflow incontinence as a result of
constant seepage of stool from the full rectum.56 An
enema program in such patients may help to
minimize episodes of incontinence. Evaluation and
management of abnormal colonic transit also can be
helpful.57 Otherwise, there is little evidence to guide
clinicians in the use of these therapies for fecal
incontinence in patients with an intact spinal cord.
4. Biofeedback is recommended as an initial
treatment for motivated patients with incontinence
with some voluntary sphincter contraction. Level of
Evidence: III; Grade of Recommendation: B.
Biofeedback may be considered a first-line
option for many patients with fecal incontinence
who have not responded to simple dietary modification or medication.58 The benefit of biofeedback is variable and improvement in as many as 64
to 89 percent of patients has been reported.30,58
Biofeedback is performed to improve sensation,
coordination, and strength. Supportive counseling
and practical advice regarding diet and skin care can
improve the success of biofeedback. Biofeedback
may be considered before attempting sphincter
repair or for those who have persistent or recurrent
symptoms after sphincter repair. It may have a role in
the early postpartum period in females with symptomatic sphincter weakness.59 Biofeedback and a
pelvic floor exercise program can produce improvement that lasts more than two years.60–62 More than
75 percent of the initial responders to biofeedback
had a sustained symptomatic improvement and 83
percent reported an improved quality of life.63
Biofeedback home training is an alternative to
ambulatory training programs, especially in the
elderly.64 Improved rectal sensation after biofeedback is one of the most consistent predictors of
improved continence.65 However, Bstandard care^
(advice and education) alone has been shown in a
randomized trial to be as effective as biofeedback
therapy.66

Dis Colon Rectum, October 2007

5. An anal plug is effective in controlling fecal
incontinence in a small minority of patients who can
tolerate its use. Level of Evidence: V; Grade of
Recommendation: D
The anal plug enables controlled fecal evacuation
and helps reduce skin complications.67 However, most
patients do not tolerate the anal plug because of
discomfort.68 No correlation was found between the
results of anorectal physiology studies and the benefit
or inconvenience of using the plug.69 A trial of the anal
plug in patients quickly reveals whether the patient
will find it an effective and acceptable option.70

SURGICAL OPTIONS
1. Sphincter repair is appropriately offered to
highly symptomatic patients with a defined defect
of the external anal sphincter. Level of Evidence: II;
Grade of Recommendation: A.
Anal sphincter repair often confers substantial
benefits in patients with localized external sphincter
defects. Short-term outcomes suggest good-to-excellent
results in 31 to 83 percent of patients.71–78 Most of
the outcome data on anal sphincter repair pertain to
patients with an anterior sphincter defect from
obstetric trauma rather than repair of sphincter
disruptions from surgical trauma, such as a fistulotomy
or sphincterotomy.
However, the benefits of sphincteroplasty tend to
deteriorate with long-term follow-up. In a study from St.
Mark_s Hospital, the initial success rate of 76 percent
after an overlapping sphincter repair deteriorated
dramatically with time.71,79 After five years, no patient
was fully continent to flatus and less than 10 percent
were fully continent to solid and liquid stool. Similar
results have been reported by others. After five to ten
years, only 40 to 45 percent of patients were satisfied
with the functional outcome.80,81 Similarly, after a
median of 69 months, only 14 percent of patients at
the Cleveland Clinic were completely continent.82
Adjuvant biofeedback therapy after surgery may
improve quality of life and help sustain symptomatic
improvement with time.83
No single preoperative manometric variable can
predict outcome after a sphincter repair.84 There also
is controversy about whether pudendal nerve conduction studies can be used to predict outcome after a
sphincter repair.85–89
2. Overlapping or direct sphincter repair yield
similar results, as long as adequate mobilization of
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both ends of the sphincters are performed. Level of
Evidence: II; Grade of Recommendation: A.
Overlapping sphincteroplasty, as described by
Parks and McPartlin in 197190 and later modified by
Slade et al.,91 has been the predominant technique of
repair used by colon and rectal surgeons during the
last three decades. However, a randomized trial
showed no benefit of an overlapping repair compared with a direct repair, as long as both ends of the
external sphincter were adequately mobilized and
the anorectal ring was plicated.43 In another nonrandomized study, the outcome after a sphincter
repair was similar among different operative techniques (end-to-end, overlapping repair, and plication). Severe denervation and pudendal nerve
damage often are found in patients who remain
incontinent after a sphincter repair.92,93 Dyspareunia
might follow sphincteroplasty, although the true
incidence has not been well documented.
3. Repeat anal sphincter repair could be considered in patients who have recurrent symptoms and
residual anterior sphincter defect after a previous
sphincter repair. Level of Evidence: III; Grade of
Recommendation: B.
Failure after sphincter repair might be related to
persistence or recurrence of the external anal sphincter
defect as shown by endoanal ultrasound.94,95 Previous
sphincter repair does not seem to affect the clinical
outcome of a subsequent repair. In a comparative
study,96 the outcome was similar between patients with
or without a previous sphincter repair; good results
were obtained in 50 and 58 percent of patients,
respectively. Nevertheless, the long-term benefit of a
repeat sphincter repair was only modest—similar to an
initial repair.97
4. Repair of the internal anal sphincter alone has a
poor functional outcome and is not generally recommended. Level of Evidence: III; Grade of Recommendation: B.
The role of internal anal sphincter (IAS) repair alone
in restoring the resting anal canal pressure is not well
defined and this procedure is typically ineffective.98–100
Island anoplasty into an area of IAS defect improved
fecal continence in 13 of 14 patients in one report,100
but there was a high incidence of wound breakdown.
5. When passive fecal incontinence caused by
internal sphincter dysfunction is the predominant
symptom, injectable therapy seems to be effective
and safe, although its long-term efficacy has yet to be
defined. Level of Evidence: II; Grade of Recommendation: B.
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Effective treatment for IAS dysfunction is lacking.
Recently, there have been attempts to augment the
bulk of the IAS by injection therapy into a defect in
the IAS or around an intact, but degenerate, IAS. Of
the agents described, injectable silicone biomaterial
has been the most studied.45,101,102 The bulking effect
of the injected silicone particles with subsequent
collagen deposition around the IAS helps to enhance
fecal continence. The greatest improvement in fecal
continence occurs between one and six months after
injection therapy.45 The site of injection could be in
the intersphincteric plane or into the submucosa. The
latter approach is more likely to be associated with
infection, erosions of implants, or anal pain caused by
the superficial location of the injected material.103 More
precise injection into the intersphincteric space with
ultrasound guidance may improve the outcome.45
Other injectable agents currently being evaluated
include carbon-coated beads. In a preliminary study,
injection into the site of the sphincter defect was
associated with improvement in the Cleveland Clinic
Florida Fecal Incontinence Scale Scores from 11.89 at
baseline to 8.07 after a mean follow-up of 28.5
months.104 Long-term safety and efficacy data are
lacking.
6. Sacral nerve stimulation (SNS) is a promising
modality for fecal incontinence. Level of Evidence:
III; Grade of Recommendation: B.
Sacral nerve stimulation has been associated with
encouraging early results with low morbidity. It
seems to be better than optimal medical therapy
with bulking agents, pelvic floor physiotherapy, and
dietary management.44SNS comprises a diagnostic
peripheral nerve evaluation (PNE) stage followed by
a permanent therapeutic implantation stage. Patients
receive a permanent sacral nerve implant if the
diagnostic stage produces clinical improvement,
marked by a reduction in frequency of episodes or
days of fecal incontinence by at least 50 percent based
on a two-week diary.44
Although up to 20 percent of patients do not show
adequate response to PNE, this screening test seems to
have a 100 percent positive predictive value, because
all patients who respond to temporary test stimulation
(PNE) seem to benefit from a full-stage SNS.44,105
Eighty-three to 100 percent of those achieving
permanent implantation maintain an improvement
of greater than 50 percent at a mean follow-up of
10.5 to 24 months.105–110 Although an improvement
in continence occurs in most patients, continence to
solid and liquid stools in patients with a permanent
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implant ranges from 44 to 73 percent.44,106–110 SNS
also has the potential to benefit patients with both
fecal and urinary incontinence.111 Patients with
limited structural sphincter defects of the internal
or external sphincter have been treated with SNS
with reported benefit. 44,107,109,111 The improvement with SNS in diverse groups of patients reflects
the limitations of current knowledge about pelvic
floor physiology as well as the precise mechanism
of action of SNS.
The incidence of complications with SNS ranges
from 5 to 26 percent in various studies.44,107–110,112 The
screening test (PNE) has a very low complication
rate.44,109 Complications requiring permanent explantation of the SNS device seem to be uncommon.44,107–110,112 The most common complication in
clinical series was pain at the site of the neurostimulator generator, especially in thinner patients.105
Infection of the wound or the sacral nerve implant is
rare (<5 percent), if appropriate techniques are
used.105,107 Currently, SNS is not FDA-approved for
fecal incontinence in the United States, although it is
approved for urinary incontinence.
7. Postanal repair or total pelvic floor repair has a
limited role in the treatment of neuropathic fecal
incontinence. Level of Evidence: III; Grade of
Recommendation: B.
The principle of postanal repair is to reduce the
obtuse anorectal angle113 and has been advocated for
patients with Bweak^ sphincters but no anatomic
sphincter defect114; however, others have failed to
show any correlation between the anorectal angle
and the outcome of surgery.115 In a study of postanal
repair in a well-defined group of patients with
neuropathic fecal incontinence, the St. Mark_s group
concluded that the long-term results of postanal
repair successfully relieved fecal incontinence in
only 33 percent of patients at five to eight years
postoperatively.116 Total pelvic floor repair fared
slightly better for neuropathic fecal incontinence
with 55 percent of patients continent to solid and
liquid stools 15 months after the procedure.117
8. Dynamic graciloplasty may have a role in the
treatment of severe fecal incontinence when there is
irreparable sphincter disruption. Level of Evidence:
III; Grade of Recommendation: B.
Dynamic graciloplasty consists of a transposed
gracilis muscle used to encircle the anal canal, which
is stimulated electrically with an implantable pulse
generator.118 Dynamic graciloplasty is most appropriate for patients with extensive sphincter disruption
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precluding a surgical repair, severe neural damage,
or congenital disorders, such as anal atresia.119,120
The results of dynamic graciloplasty have been
variable. Although moderately good results are
reported from a small number of high-volume
centers, multicenter trials that included less-experienced
surgeons have shown a high morbidity and poorer
functional outcome. Dynamic graciloplasty restores
continence in approximately 35 to 85 percent of
patients.119,120 Currently, dynamic graciloplasty is not
FDA-approved in the United States.
9. The artificial bowel sphincter has a role in the
treatment of severe fecal incontinence, especially in
patients with significant sphincter disruption. Level
of Evidence: III; Grade of Recommendation: B.
The artificial bowel sphincter provides good
restoration of continence for solid and liquid stool
in patients who retain the device. In a small study,
more than 50 percent had occasional loss of flatus,
33 percent experienced involuntary losses of flatus, and
33 percent experienced involuntary loss of flatus and
liquid stool.121 More favorable results have been
reported by others, with 63 percent achieving complete
continence and 79 percent of patients continent to both
solid and liquid stool.109 However, the explantation
rate is 20 to 37 percent.121–123 In a multicenter cohort
study,110 a total of 384 device-related or potentially
device-related adverse events were reported in 112
enrolled patients. Revisional surgery was required in
46 percent of patients.123 A lack of sensation for
evacuation has been reported.121,124 Absolute contraindications for this procedure include active perineal
sepsis, Crohn_s disease, radiation proctitis, severe
scarring in the perineum, or anoreceptive intercourse.
The artificial bowel sphincter seems most applicable
to patients with substantial disruption of the anal
sphincters.125 As the experience with artificial bowel
sphincter has increased, explantation and infection
rates seem to have decreased.121,123,124,126
10. The SECCA procedure may be useful for
selected patients with moderate fecal incontinence.
Level of Evidence: IV; Grade of Recommendation: C.
The SECCA procedure consists of the delivery of
temperature-controlled radiofrequency energy to
the anal sphincters. It is believed that the heat
generated causes collagen contraction, healing, and
remodeling, leading to shorter and tighter muscle
fibers.127
In a pilot study of ten patients, the Cleveland Clinic
Florida Fecal Incontinence Scale Score improved
from 13.8 at baseline to 7.3 at two years, with
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corresponding improvement in quality of life
scales.128 In a multicenter trial of 50 patients, there
was a similar improvement in the Incontinence Scale
score from 14.5 to 11.1 at six months. Complications
included mucosal ulcers and delayed bleeding.129
Otherwise the procedure seems to be safe and may
be performed as a day procedure. Long-term results
are unknown.
11. A stoma (colostomy or ileostomy) is appropriate for patients with limiting fecal incontinence in
which available treatments have failed, are inappropriate because of comorbidities, or when preferred
by the patient. Level of Evidence: III; Grade of
Recommendation: B.
A stoma is typically successful in controlling the
problems of fecal incontinence but may be
associated with significant psychosocial issues
and stoma-related complications. It is particularly
suited for patients with spinal cord injuries or
patients who are bedridden.97,130,131 Because a
stoma in this situation is usually permanent, appropriate siting of the stoma and counseling is very
important.89In patients with severe fecal incontinence in which alternative therapy has failed or is
inappropriate, a stoma will usually allow the patient
to resume normal activities and improves quality of
life.89,132 In a survey, 83 percent of patients with a
permanent colostomy reported a significant improvement in lifestyle, and 84 percent of patients
would choose to have the stoma again.132

ACKNOWLEDGMENT
Contributing Members of the ASCRS Standards
Committee: Gary D. Dunn, M.D., Phillip R. Fleshner,
M.D., Clifford Y. Ko, M.D., David H. Levien, M.D.,
Richard L. Nelson, M.D., Graham L. Newstead, M.D.,
Charles P. Orsay, M.D., Paul C. Shellito, M.D., Charles A.
Ternent, M.D.

REFERENCES
1. Whitehead WE, Wald A, Norton NJ. Treatment options
for fecal incontinence. Dis Colon Rectum 2001;44:131–44.
2. Madoff RD, Parker SC, Varma MG, Lowry AC. Faecal
incontinence in adults. Lancet 2004;364:621 – 32.
3. Nelson R, Norton N, Cautley E, Furner S. Communitybased prevalence of anal incontinence. JAMA 1995;
274:559–61.
4. Bharucha AE, Zinsmeister AR, Locke GR. Prevalence
and burden of fecal incontinence: a population-based
study in women. Gastroenterology 2005;129:42 – 9.

1503

5. Kuehn BM. Silence masks prevalence of fecal incontinence. JAMA 2006;295:1362 – 3.
6. Nelson RL. Epidemiology of fecal incontinence.
Gastroenterology 2004;126:S3 – 7.
7. Quander CR, Morris MC, Melson J, Bienias JL, Evans
DA. Prevalence of and factors associated with fecal
incontinence in a large community study of older
individuals. Am J Gastroenterol 2005;100:905 – 9.
8. Sultan A, Kamm M, Hudson C, Thomas CM, Bartram CI.
Anal-sphincter disruption during vaginal delivery. N
Engl J Med 1993;329:1905 – 11.
9. Warshaw J. Obstetric anal sphincter injury: incidence,
risk factors, and repair. Sem Colon Rectal Surg 2001;
12:90–7.
10. Baxter N, Rothenberger D, Lowry A. Measuring fecal
incontinence. Dis Colon Rectum 2003;46:1591 – 605.
11. Parks A. Royal Society of Medicine, Section of Proctology
meeting, November 27, 1974. President_s address. Anorectal incontinence. Proc R Soc Med 1975;68:681–90.
12. Broden G, Dolk A, Holmstrom B. Recovery of the
internal anal sphincter following rectopexy: a possible
explanation for continence improvement. Int J Colorectal
Dis 1988;3:23–8.
13. Keighley M, Fielding J. Management of faecal incontinence and results of surgical treatment. Br J Surg
1983;70:463 – 8.
14. Hiltunen K, Matikainen M, Auvinen O, Hietanen P.
Clinical and manometric evaluation of anal sphincter
function in patients with rectal prolapse. Am J Surg
1986;151:489 – 92.
15. Corman M. Gracilis muscle transposition for anal incontinence: late results. Br J Surg 1985;72(Suppl):S21–2.
16. Rainey J, Donaldson D, Thomson J. Postanal repair:
which patients derive most benefit? J R Coll Surg Edinb
1990;35:101–5.
17. Williams N, Patel J, George B. Development of an
electrically stimulated neoanal sphincter. Lancet
1991;338:1166 – 9.
18. Womack N, Morrison J, Williams N. Prospective study
of the effects of postanal repair in neurogenic faecal
incontinence. Br J Surg 1988;75:48 – 52.
19. Rockwood TH, Church JM, Fleshman JW. Patient and
surgeon ranking of the severity of symptoms associated
with fecal incontinence: the Fecal Incontinence Severity Index. Dis Colon Rectum 1999;42:1525 – 32.
20. Hull T, Floruta C, Piedmonte M. Preliminary results of
an outcome tool used for evaluation of surgical
treatment for fecal incontinence. Dis Colon Rectum
2001;44:799 – 805.
21. Jorge J, Wexner S. Etiology and management of fecal
incontinence. Dis Colon Rectum 1993;36:77 – 97.
22. Pescatori M, Anastasio G, Bottini C, Mentasti A. New
grading and scoring for anal incontinence: evaluation
of 335 patients. Dis Colon Rectum 1992;35:482 – 7.

1504

TJANDRA ET AL

23. Vaizey CJ, Carapeti E, Cahill JA, Kamm MA. Prospective
comparison of faecal incontinence grading systems.
Gut 1999;44:77 – 80.
24. O_Brien P, Skinner S. Restoring control: the Acticon
Neosphincter artificial bowel sphincter in the treatment
of anal incontinence. Dis Colon Rectum 2000;43:1213–6.
25. Miller R, Bartolo DC, Locke-Edmunds JC, Mortensen NJ.
Prospective study of conservative and operative treatment for faecal incontinence. Br J Surg 1988; 75:101–5.
26. Bai Y, Chen H, Hao J. Long-term outcome and quality
of life after the Swenson procedure for Hirschsprung_s
disease. J Pediatr Surg 2002;37:639 – 42.
27. Rothenberger D. Anal incontinence. In: Cameron JL,
ed. Current surgical therapy. 3rd ed. Philadelphia: BC
Decker, 1989:186 – 94.
28. Kelly J. Cine radiography in anorectal malformations. J
Pediatr Surg 1969;4:538 – 46.
29. Lunniss PJ, Kamm MA, Phillips RK. Factors affecting
continence after surgery for anal fistula. Br J Surg
1994;81:1382 – 5.
30. Jensen L, Lowry A. Biofeedback improves functional
outcome after sphincteroplasty. Dis Colon Rectum
1997;40:197 – 200.
31. Sangalli M, Marti M. Results of sphincter repair in
postobstetric fecal incontinence. J Am Coll Surg
1994;179:583 – 6.
32. Oliveira L, Pfeifer J, Wexner S. Physiological and
clinical outcome of anterior sphincteroplasty. Br J Surg
1996;3:502 – 5.
33. Cavanaugh M, Hyman N, Osler T. Fecal incontinence
severity index after fistulotomy: a predictor of quality
of life. Dis Colon Rectum 2002;45:349 – 53.
34. Rothbarth J, Bemelman WA, Meijerink WJ, et al. What
is the impact of fecal incontinence on quality of life?
Dis Colon Rectum 2001;44;67–71.
35. Rockwood TH, Church JM, Fleshman JW, et al. Fecal
incontinence quality of life scale: quality of life instruments for patients with fecal incontinence. Dis Colon
Rectum 2000;43:9 – 16.
36. Temple LK, Bacik J, Savatta SG, et al. The development
of a validated instrument to evaluate bowel function
after sphincter-preserving surgery for rectal cancer. Dis
Colon Rectum 2005;48:1353–65.
37. Aaronson NK, Ahmedzai S, Bergman B, et al. The
European Organization for Research and Treatment of
Cancer QLP-C30: a quality-of-life instrument for use in
international clinical trials in oncology. J Natl Cancer
Inst 1993;85:365 – 76.
38. Sprangers MA, te Velde A, Aaronson NK. The construction and testing of the EORTC colorectal cancer-specific
quality of life questionnaire module (QLQ-CR38).
European Organization for Research and Treatment of
Cancer Study Group on Quality of Life. Eur J Cancer
1999;35:238–47.

Dis Colon Rectum, October 2007

39. Sultan AH, Kamm MA, Talbot IC, Nicholls RJ, Bartram CI.
Anal endosonography for identifying external sphincter
defects confirmed histologically. Br J Surg 1994;81:463–5.
40. Sultan AH, Nicholls RJ, Kamm MA, Hudson CN,
Beynon J, Bartram CI. Anal endosonography and
correlation with in vitro and in vivo anatomy. Br J
Surg 1993;80:508–11..
41. Berger N, Tjandra JJ, Solomon M. Endoanal and
endorectal ultrasound: applications in colorectal surgery. ANZ J Surg 2004;74:71 – 5.
42. Karoui S, Savoye-Collet C, Koning E, Leroi AM, Denis
P. Prevalence of anal sphincter defects revealed by
sonography in 335 incontinent patients and 115
continent patients. AJR Am J Roentgenol 1999;173
389 – 92.
43. Tjandra JJ, Han WR, Goh J, Carey M, Dwyer P. Direct
repair vs. overlapping sphincter repair: A randomized
controlled trial. Dis Colon Rectum 2003;46:937 – 43.
44. Tjandra JJ, Lim JF, Matzel K. Sacral nerve stimulation:
an emerging treatment for faecal incontinence. ANZ J
Surg 2004;74:1098 – 106.
45. Tjandra JJ, Lim JF, Hiscock R, Rajendra P. Injectable
silicone biomaterial for fecal incontinence due to
internal anal sphincter dysfunction is effective. Dis
Colon Rectum 2004;47:2138 – 46.
46. Read NW, Bartolo DC, Read MG. Differences in anal
function in patients with incontinence to solids and in
patients with liquids. Br J Surg 1984;48:39 – 42.
47. Bliss DZ, Johnson S, Savik K, Clabots CR, Gerding DN.
Fecal incontinence in hospitalized patients who are
acutely ill. Nurs Res 2000;49:101 – 8.
48. Bliss DZ, Jung HJ, Savik K, et al. Supplementation with
dietary fiber improves fecal incontinence. Nurs Res
2001;50:203–13.
49. Congilosi Parker S, Thorsen A. Fecal incontinence. Surg
Clin North Am 2003;82:1273–90.
50. Read M, Read NW, Barber DC, Duthrie HL. Effects of
loperamide on anal sphincter function in patients
complaining of chronic diarrhea with fecal incontinence and urgency. Dig Dis Sci 1982;27:807 – 14.
51. Palmer KR, Corbett CL, Holdsworth CD. Double-blind
cross-over study comparing loperamide, codeine and
diphenoxylate in the treatment of chronic diarrhea.
Gastroenterology 1980;79:1272 – 5.
52. Gattuso JM, Kamm MA. Adverse effects of drugs used
in the management of constipation and diarrhoea.
Drug Safety 1994;10:47 – 65.
53. Cheetham M, Brazzelli M, Norton C, Glazener CM.
Drug treatment for faecal incontinence in adults.
Cochrane Database Syst Rev 2003;CD002116.
54. Wiesel PH, Norton C, Brazzelli M. Management of faecal
incontinence and constipation in adults with central
neurological diseases (Cochrane Review). In: The
Cochrane Library 4. Oxford: Update Software, 2001.

Vol. 50, No. 10

PRACTICE PARAMETERS FOR FECAL INCONTINENCE

55. Kirk PM, King RB, Temple R, Bourjaily J, Thomas P.
Long-term follow-up of bowel management after spinal
cord injury. SCI Nurs 1997;14:56–63.
56. King JC, Currie DM, Wright E. Bowel training in spina
bifida: importance of education, patient compliance,
age and anal reflexes. Arch Phys Med Rehabil
1994;75:243–7.
57. Bouchoucha M, Devroede G, Faye A, Arsac M.
Importance of colonic transit evaluation in the management of fecal incontinence. Int J Colorectal Dis
2002;17:412 – 7.
58. Heymen S, Jones KR, Ringel Y, Scarlett Y, Whitehead WE. Biofeedback treatment of fecal incontinence: a critical review. Dis Colon Rectum
2001;44:728–36.
59. Mahony RT, Malone PA, Nalty J, Behan M, O_Connell PR,
O_Herlihy C. Randomized clinical trial of intra-anal
electromyographic biofeedback physiotherapy with
intra-anal electromyographic biofeedback augmented
with electrical stimulation of the anal sphincter in the
early treatment of postpartum fecal incontinence. Am J
Obstet Gynecol 2004;191:885–90.
60. Ryn AK, Morren GL, Hallbook O, Sjodahl R. Long-term
results of electromyographic biofeedback training for
fecal incontinence. Dis Colon Rectum 2000;43:1262–6.
61. Guillemot F, Bouche B, Gower-Rousseau C, et al.
Biofeedback for the treatment of fecal incontinence.
Long-term clinical results. Dis Colon Rectum 1995;
38:393–7.
62. Enck P, Daublin G, Heinrich J, Lubke HJ, Strohmeyer G.
Long-term efficacy of biofeedback training for fecal
incontinence. Dis Colon Rectum 1994;37:997–1001.
63. Pager CK, Solomon MJ, Rex J, Roberts RA. Long-term
outcomes of pelvic floor exercise and biofeedback
treatment for patients with fecal incontinence. Dis
Colon Rectum 2002;45:997 – 1003.
64. Musial F, Hinninghofen H, Frieling T, Enck P. Therapy
of fecal incontinence in elderly patients: study of a
home biofeedback training program. Z Geroltol Geriatr
2000;33:447 – 53.
65. Prather CM. Physiologic variables that predict the outcome of treatment for fecal incontinence. Gastroenterology
2004;126:135–40.
66. Norton C, Chelvanayagam S, Wilson-Barnett J, Radfern S, Kamm MA. Randomized controlled trial of
biofeedback for fecal incontinence. Gastroenterology
2003;125:1320–9.
67. Kim J, Shim MC, Choi BY, Ahn SH, Janq SH, Shin HJ.
Clinical application of continent anal plug in bedridden
patients with intractable diarrhea. Dis Colon Rectum
2001;44:1162 – 7.
68. Deutekom M, Dobben A. Plugs for containing fecal
incontinence. Cochrane Database Syst Rev 2005;20:
CD005086.

1505

69. Christiansen J, Roed-Petersen K. Clinical assessment of the
anal continence plug. Dis Colon Rectum 1993;36:740–2.
70. Norton C, Kamm MA. Anal plug for fecal incontinence.
Colorectal Dis 2001;3:323–7.
71. Engel AF, Kamm MA, Sultan AH, Bartram CI, Nicholls RJ.
Anterior anal sphincter repair in patients with obstetric
trauma. Br J Surg 1994;81:1231–4.
72. Elton C, Stoodley BJ. Anterior anal sphincter repair:
results in a district general hospital. Ann R Coll Surg
Engl 2002;84:321 – 4.
73. Fleshman JW, Peters WR, Shemesh EI, Fry RD, Kodner IJ.
Anal sphincter reconstruction anterior overlapping muscle
repair. Dis Colon Rectum 1991;34:739–43.
74. Jacobs PP, Scheuer M, Kuijpers JH, Vingerhotts MH.
Obstetric fecal incontinence. Role of pelvic floor
denervation and results of delayed sphincter repair.
Dis Colon Rectum 1990;33:494 – 7.
75. Norderval S, Oian P, Revhaug A, Vonen B. Anal
incontinence after obstetric sphincter tears: outcome
of anatomic primary repairs. Dis Colon Rectum
2005;48:1055 – 61.
76. Osterberg A, Edebol Eeg-Olofsson K, Graf W. Results
of surgical treatment for faecal incontinence. Br J Surg
2000;87:1546 – 52.
77. Pinta T, Kylanpaa-Back ML, Salmi T, Jarvinen HJ,
Luukkonen P. Delayed sphincter repair for obstetric
ruptures: analysis of failure. Colorectal Dis 2003;5:73–8.
78. Sitzler PJ, Thompson JP. Overlap repair of damaged
anal sphincter. A single surgeon_s series. Dis Colon
Rectum 1996;39:1356 – 60.
79. Malouf AJ, Norton CS, Engel AF, Nicholls RJ, Kamm MA.
Long-term results of overlapping anterior anal sphincter
repair for obstetric trauma. Lancet 2000;355:260–5.
80. Zorcolo L, Covotta L, Bartolo DC. Outcome of anterior
sphincter repair for obstetric injury: comparison of
early and late results. Dis Colon Rectum 2005;48:524 –
31.
81. Bravo Gutierrez A, Madoff RD, Lowry AC, Parker SC,
Buie WD, Baxter NN. Long-term results of anterior
sphincteroplasty. Dis Colon Rectum 2004;47:727 – 31.
82. Halverson AL, Hull TL. Long-term outcome of overlapping anal sphincter repair. Dis Colon Rectum
2002;45:345 – 8.
83. Davis KJ, Kumar D, Poloniecki J. Adjuvant biofeedback
following anal sphincter repair: a randomized study.
Aliment Pharmacol Ther 2004;20:539 – 49.
84. Gearhart S, Hull T, Floruta C, Schroeder T, Hammel J.
Anal manometric parameters: predictors of outcome
following anal sphincter repair? J Gastrointest Surg
2005;9:115–20.
85. Fleshman JW, Dreznik Z, Fry RD, Kodner IJ. Anal
sphincter repair for obstetric injury: manometric evaluation of functional results. Dis Colon Rectum 1991;
34:1061– 7.

1506

TJANDRA ET AL

86. Sangwan YP, Coller JA, Barrett RC, et al. Unilateral
pudendal neuropathy. Impact on outcome of anal
sphincter repair. Dis Colon Rectum 1996;39:686 – 9.
87. Oliveira L, Pfeifer J, Wexner SD. Physiological and
clinical outcome of anterior sphincteroplasty. Br J Surg
1996;83:502 – 5.
88. Kafka NJ, Coller JA, Barrett RC, et al. Pudendal
neuropathy is the only parameter differentiating leakage from solid stool incontinence. Dis Colon Rectum
1997;40:1220 – 7.
89. Madoff RD. Surgical treatment options for fecal incontinence. Gastroenterology 2004;126:S48– 54.
90. Parks AG, McPartlin JF. Late repair of injuries of the
anal sphincter. Proc R Soc Med 1971;74:1187 – 9.
91. Slade MS, Goldberg SM, Schottler JL, Balcos EG,
Christenson CE. Sphincteroplasty for acquired anal
incontinence. Dis Colon Rectum 1977;20:33 – 5.
92. Morren GL, Hallbook O, Nystrom PO, et al. Audit of
anal sphincter repair. Colorectal Dis 2001;3:17 – 22.
93. Wexner SD, Marchetti F, Jagelman DG. The role of
sphincteroplasty for fecal incontinence reevaluated: a
prospective physiologic and functional review. Dis
Colon Rectum 1991;34:22 – 30.
94. Nielsen MB, Hauge C, Rasmussen OO, Pedersen JF,
Christiansen J. Anal endosonographic findings in the
follow up of primarily sutured sphincteric ruptures. Br J
Surg 1992;79:104 – 6.
95. Pinta T, Kylanpaa-Back ML, Salmi T, Jarvinen HJ,
Luukkonen P. Delayed sphincter repair for obstetric
ruptures: analysis of failure. Colorectal Dis 2003;5:73–8.
96. Giordano P, Renzi A, Efron J, et al. Previous sphincter
repair does not affect the outcome of repeat repair. Dis
Colon Rectum 2002;45:635 – 40.
97. Vaizey CJ, Norton C, Thornton MJ, Nicholls RJ, Kamm
MA. Long-term results of repeat anterior anal sphincter
repair. Dis Colon Rectum 2004;47:858–63.
98. Briel JW, de Boer LM, Hop WC, Schouten WR. Clinical
outcome of anterior overlapping external anal sphincter repair with internal anal sphincter imbrication. Dis
Colon Rectum 1998;41:209–14.
99. Leroi AM, Kamm MA, Weber J, Denis P, Hawley PR.
Internal anal sphincter repair. Int J Colorectal Dis
1997;12:243–5.
100. Morgan R, Patel B, Beynon J, Carr ND. Surgical
management of anorectal incontinence due to internal anal sphincter deficiency. Br J Surg 1997;84:226 –
30.
101. Tjandra JJ, Lim JF, Hiscock R, Rajendra P. Injectable
silicone biomaterial for fecal incontinence caused by
internal anal sphincter dysfunction is effective. Dis
Colon Rectum 2004;47:2138 – 46.
102. Chan MK, Tjandra JJ. Injectable silicone biomaterial
(PTQi) to treat fecal incontinence after hemorrhoidectomy. Dis Colon Rectum 2006;49:433– 9.

Dis Colon Rectum, October 2007

103. Malouf AJ, Vaizey CJ, Norton CS, Kamm MA. Internal
anal sphincter augmentation for fecal incontinence
using injectable silicone biomaterial. Dis Colon Rectum
2001;44:595– 600.
104. Davis K, Kumar D, Poloniecki J. Preliminary evaluation of an injectable anal sphincter bulking agent
(Durasphere) in the management of faecal incontinence. Aliment Pharmacol Ther 2003;18:237 – 43.
105. Ratto C, Grillo E, Parello A, Petrolino M, Costamagna G,
Doglietta GB. Sacral neuromodulation in treatment of
fecal incontinence following anterior resection and
chemoradiation for rectal cancer. Dis Colon Rectum
2005;48:1027 –36.
106. Malouf AJ, Vaizey CJ, Nicholls RJ, Kamm MA. Permanent sacral nerve stimulation for faecal incontinence.
Ann Surg 2000;232:143 – 8.
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