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Podcast interview: www.gastro.org/gastropodcast.

ew developments in the diagnosis and treatment of
pelvic floor disorders have created a need for a

oncise synopsis for clinicians. Our aim is to critically
eview new diagnostic and treatment innovations rather
han to comprehensively review this field.

Defecatory Disorders
It is now widely appreciated that there are 2 prin-

ipal etiologies for symptoms of constipation: delayed
ransit through the colon and impaired evacuation of the
ectum. Impaired rectal evacuation can result from me-
hanical obstruction (eg, from rectal cancer or intussus-
eption of the mucosa), but the more commonly encoun-
ered causes are inadequate rectal propulsion owing to a
ailure to increase intrarectal pressure during evacuation,
r paradoxical contraction or impaired ability to relax the
elvic floor muscles during defecation. “Disordered def-
cation” is an umbrella term meant to encompass the last
causes of dysfunctional evacuation.1

Etiology and Pathophysiology
Disordered defecation is often viewed as maladap-

ive learning of sphincter contraction motivated by avoid-
nce of pain or trauma.2 However, alternative etiologies and
athophysiologic mechanisms have been suggested, includ-

ng rectal hyposensitivity,3 perineal laxity manifested by
xcessive perineal descent,4 and delayed colonic transit.5,6

ectal hyposensitivity and delayed transit may be conse-
uences rather than causes of obstructed defecation because
hey improve after successful biofeedback treatment.6

Clinical Evaluation
Symptoms of excessive straining, anal digitation,

nd a sense of anal blockage strongly suggest disordered
efecation. Rectal examination findings of high anal ca-
al resting pressure, reduced or increased perineal de-
cent, and paradoxical contraction when instructed to
train to defecate are also suggestive, but lack specificity.

Diagnostic assessment. The Rome criteria for di-
gnosis of disordered defecation include symptoms of

hronic constipation consistent with the diagnosis of
unctional constipation7 plus at least 2 of 3 physiologic
igns:1 (1) inadequate intra-abdominal pressure during
training, (2) incomplete evacuation of the rectum,
nd/or (3) �20% relaxation of anal canal pressures or
elvic floor electromyographic (EMG) activity during
training. In most patients, anorectal manometry and a
ectal balloon expulsion test suffice. When these tests are
iscrepant or differ from the clinical impression, defecog-
aphy or pelvic floor imaging may be useful.

Management. Biofeedback—a learning-based treat-
ent that relies on providing electronically augmented

eedback to help patients learn how to relax or contract
uscles at appropriate times to reduce symptoms—was

roposed for the treatment of disordered defecation soon
fter the discovery of this type of constipation.8 Until
ecently, however, biofeedback was applied haphazardly
nd with inconsistent results, partly because of 2 widely
eld beliefs: (1) that disordered defecation and slow tran-
it constipation frequently overlap with no clear distinc-
ion between them,9 and (2) that biofeedback is just as
ffective for slow transit constipation as it is for disor-
ered defecation.10 A study by Chiarioni et al6 corrected
hese misperceptions. This team recruited 52 patients, all
f whom had delayed transit on a Sitzmark test, and then
sed anorectal manometry and balloon defecation tests
o identify a subgroup of 34 who also had disordered
efecation. They treated all these patients with 5 sessions
f biofeedback to teach relaxation of the pelvic floor
uscles during defecation and showed that 71% of pa-

ients with dyssynergic defecation achieved adequate re-
ief of constipation and 76% had �3 bowel movements
er week after biofeedback training, compared with 8% of
atients with slow transit only. They also showed that
ransit times improved and were within the normal range
fter biofeedback for 65% of patients with disordered
efecation but just 8% of the slow transit only group.
hus, this study showed that (1) the only constipated
atients who are likely to benefit from this type of
iofeedback treatment are those who have disordered
efecation as evidenced by failure to evacuate a 50-mL,
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1

ater-filled balloon and/or failure to relax pelvic floor
uscles when straining to defecate and (2) the confusion

ver whether biofeedback also benefits patients with slow
ransit constipation is likely due to the fact that disor-
ered defecation may secondarily delay transit, with nor-
alization after biofeedback to eliminate dyssynergia.
Three new randomized, controlled trials (RCTs) provide

ompelling evidence that biofeedback is an effective treat-
ent for disordered defecation in adults. One study com-

ared biofeedback with a laxative, polyethylene glycol11; a
econd compared biofeedback with sham feedback12; and
he third compared it with a muscle relaxer, diazepam.13

nother RCT made the interesting observation that success-
ul muscle retraining can be accomplished without elec-
ronic feedback provided the therapist substitutes verbal
eedback on performance and praise for success based on
ngoing digital rectal examination.14

These 4 RCTs resulted in standardization of the
iofeedback training protocol15 and recognition that the
kill and experience of the therapist and the patient’s

otivation are critical factors. Successful protocols have
mployed 5– 6 training sessions lasting 30 – 60 minutes
nd spaced 2 weeks apart. Training sessions should in-
lude (1) patient education about the normal physiology
f defecation and what the patient is doing wrong; (2)
training training, which involves showing the patient
ow to increase intra-abdominal pressure appropriately;

3) using electronic feedback of pelvic floor EMG or anal
anal pressures to show the patient how to relax pelvic
oor muscles when straining; and (4) practice of simu-

ated defecation, usually accomplished by having them
efecate an air-filled balloon while the therapist assists by
ulling on a catheter attached to the balloon. (5) Some
enters also include sensory training to teach the patient
ow to recognize weaker sensations of rectal filling. Al-
hough this biofeedback training protocol has been suc-
essful in all recent RCTs in adults, it does not seem to be
ore effective than laxatives in children,16 possibly be-

ause children lack the sustained attention and motiva-
ion that is required for biofeedback training.

Other Approaches to Treatment
In children, disordered defecation is called func-

ional fecal retention, and treatment recommendations
nclude dietary changes, use of laxatives, and cognitive
nd behavioral interventions to decrease phobia of the
oilet.17 When these conservative measures fail, investiga-
ional treatments have included botulinum toxin injec-
ion into the puborectalis muscle, partial division of the
uborectalis, and myectomy. Botulinum produced better
hort-term outcomes than biofeedback in 1 study,18 and
hort-term improvements comparable with partial divi-
ion of the puborectalis19 or myectomy20 in other studies.

n uncontrolled study21 suggests that botulinum may f

232
lso improve disordered defecation in adults. However,
mprovements with botulinum were short lived, limiting its
sefulness for this chronic disorder. Partial division of the
uborectalis and myectomy produced sustained improve-
ents in constipation, but a few patients developed fecal

ncontinence after division of the puborectalis. The authors
o not regard myectomy or partial division of the puborec-
alis as a viable alternative to behavioral or medical treat-

ent of disordered defecation because it is believed to be a
ehavioral disorder2—there is no neurologic or structural

esion—and surgical treatments for behavioral disorders en-
ail an unacceptable risk of morbidity. Small uncontrolled
tudies suggest that sacral nerve stimulation (SNS) may also
mprove symptoms in some patients with chronic constipa-
ion and disordered defecation.22

Chronic Proctalgia
Chronic proctalgia is defined by chronic or recurring

outs of rectal pain in which episodes last �20 minutes and
n which no structural or inflammatory etiology can be
dentified.1 When posterior traction on the puborectalis

uscle during digital examination produces tenderness, the
ore specific diagnosis is levator ani syndrome. This com-
on and debilitating condition is frustrating to treat.

Diagnostic assessment. The diagnosis of chronic,
diopathic proctalgia is made primarily by exclusion of
ther diseases that could explain the symptom of chronic
ectal pain, and the differential is large and poorly standard-
zed. For example, in the recent study by Chiarioni et al,23

he diagnostic evaluation included digital rectal examina-
ion by a gastroenterologist, colonoscopy, pelvic ultrasound,
nd surgical consultation in all patients, plus referral to a
ynecologist or urologist when indicated by clinical history
r findings. The principal innovation in diagnostic assess-
ent is that tenderness from palpation of the levator mus-

les is an excellent predictor of the likelihood of benefit

igure 1. Algorithm for the diagnosis and management of chronic
roctalgia. Abbreviations: ARM, anorectal manometry; EGS, electroga-

vanic stimulation.
rom biofeedback (Figure 1).23
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Mini-Review and Perspectives continued
Management. Although there is no consensus on
he pathophysiology of chronic proctalgia, the pain is often
ssumed to be due to tense pelvic floor muscles, and the
ost frequently recommended treatments are biofeedback,

lectrogalvanic stimulation (EGS), and massage of the pu-
orectalis muscles to relax these muscles. Inconsistent re-
ults have been reported for each of these treatments. In a
arge RCT comparing these treatments, Chiarioni et al23

andomized 157 patients with at least weekly rectal pain to
sessions of biofeedback, EGS, or massage. Psychological

ounseling was included in each treatment arm. Before ran-
omization, patients were stratified based on whether they
eported tenderness with traction on the pelvic floor. Among
atients with tenderness, 87% reported adequate relief after
iofeedback versus 45% for EGS, and 22% for massage.
hese differences in subjective outcomes were confirmed by
reater reductions in pain days per month with biofeed-
ack, and improvements were maintained at 12 months
ollow-up. However, patients with no tenderness on digital
xamination did not benefit from any of these treatments.

This study revealed that the pathophysiology of levator
ni syndrome is remarkably similar to disordered defeca-
ion. Inability to relax the pelvic floor muscles during at-
empted defecation and/or inability to evacuate a 50-mL,
ater-filled balloon before treatment predicted response to
iofeedback therapy; moreover, the biofeedback protocol
eveloped for treatment of disordered defecation was the
ost effective treatment, and improvement depended on

cquisition during treatment of the ability to relax pelvic
oor muscles during defecation and to evacuate a balloon.
lthough constipation is not a hallmark of levator ani

yndrome and the patients had stool frequencies within the
ormal range, stool frequency nevertheless increased signif-

cantly in patients who reported adequate relief of rectal
ain after treatment. Thus, levator ani syndrome and def-
catory disorders seem to represent different symptom
anifestations of the same underlying pathophysiology.

ossibly other factors, such as whole gut transit and/or pain
ensitivity, determine symptom selection in patients with
elvic floor dyssynergia. An algorithm for diagnosis and
anagement of chronic proctalgia based on these new find-

ngs is given in Figure 1.

Fecal Incontinence
Epidemiology
Fecal incontinence—recurrent uncontrolled passage

f feces but not flatus alone—has a prevalence of 2.2%–
5.3% in noninstitutionalized adults, and can substantially

mpair quality of life.24–28 Risk factors include age, diarrhea,
rgency to defecate, and a variety of medical conditions.28–31

Etiology and Pathophysiology
Diseases that affect bowel habits and/or pelvic
oor continence mechanisms can cause fecal inconti- p
ence.29 Iatrogenic anal sphincter injury, radiation proc-
itis, and rectal evacuation disorders are common causes
n men. Overt obstetric anal sphincter injury can cause
ostpartum fecal incontinence. However, among com-
unity women, the median age of onset of fecal incon-

inence is the 7th decade.26 The contribution of obstetric
nal injury, often evident by imaging only, to delayed
nset fecal incontinence is unclear. The contributions of
ging, menopause, and chronic straining to fecal incon-
inence are incompletely understood.

There have been 4 significant contributions to our
nderstanding of the pathophysiology of fecal inconti-
ence in the past 5 years. (1) In addition to sphincter
ears or scars, some women with fecal incontinence have
trophy of the external anal sphincter or puborectalis
dentified by magnetic resonance imaging (MRI); in a
ontrolled study 16% of women with fecal incontinence
ut only 5% of age-matched controls had puborectalis
trophy, which was associated with impaired functions in
ecal incontinence32 (Supplementary Table 1). (2) Rectal
rgency is now recognized to be an important risk factor

or fecal incontinence that is independent of diarrhea.31 (3)
ectal hypersensitivity, a stiffer rectum, and reduced rectal
apacity, which are frequently associated with the symptom
f urgency, are risk factors for fecal incontinence.32–36 Anal
eakness and rectal hyposensitivity were already identified
s risk factors in a subset of patients, especially those with
iabetic neuropathy.37 (4) New data suggest that dyssyner-
ic defecation may result in incomplete rectal emptying and
redispose to fecal incontinence.38

Clinical Evaluation
The history often reveals important clues (eg, an

ssociation between postcholecystectomy diarrhea and
ecal incontinence) to the etiology of fecal incontinence,
hich can guide therapy.29 Bowel habits are most effec-

ively characterized by pictorial scales.39 Severity and im-
act on quality of life can be rated by instruments.26,27,40

careful digital rectal examination is very useful for
auging anal resting and squeeze pressures and puborec-
alis function. Examination in the seated position may be

ore accurate for assessing rectal prolapse, pouch of
ouglas hernia, or excessive perineal descent.

Diagnostic Testing
Endoscopy with biopsies if necessary should be con-

idered. A rigorous trial of conservative measures is justified
efore diagnostic testing, particularly in older patients,
hose with mild symptoms, and those with bowel distur-
ances. Anal manometry, rectal sensation, and a rectal bal-

oon expulsion test are useful initial tests, proceeding to
nal imaging when anal pressures are reduced (Figure 2).41,42

nal sphincter EMG is required infrequently, to confirm
eurogenic injury, particularly a spinal cord or sacral root

rocess. Pudendal nerve latencies are not accurate for iden-

1233
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1

ifying neurogenic injury in fecal incontinence.43 Evacuation
roctography is useful to assess perineal descent, pelvic
rgan prolapse, rectoceles, defecation, and puborectalis con-
raction.43 With rapid MRI sequences, MRI can visualize
oth anal sphincter anatomy and global pelvic floor motion

n real time without radiation exposure.4,32,44 Anal MRI and
ndoscopic ultrasound have reminded us that the puborec-
alis contributes to fecal continence in the proximal anal
anal.45 In contrast with ultrasound examination, MRI also
emonstrates atrophy of the external sphincter and pubo-
ectalis in some women with fecal incontinence.32,46 MRI is
omparable to ultrasound for visualizing internal sphincter
bnormalities.47 Although ultrasound is routinely per-
ormed with an endoanal probe, a transperineal probe may
lso visualize anal sphincter defects.48

Consideration should be given to referring independently
iving patients with moderate-to-severe fecal incontinence
o specialist centers for further assessment under the fol-
owing circumstances: (1) When symptoms cannot be ex-
lained by routine diagnostic tests, for example, when anal
phincter weakness is mild and/or cannot be attributed to
phincter disturbances documented by ultrasound. (2) Be-
ore considering repair of external sphincter defects in older
omen. Because surgical repair is not always successful,

areful consideration of other factors contributing to incon-
inence, perhaps supplemented by pelvic MRI to identify
xternal sphincter atrophy may be useful. (4) For patients
ho have fecal and urinary incontinence, sacral nerve stim-

igure 2. Algorithm for the diagnosis and management of fecal
ncontinence.
lation (SNS) is an US Food and Drug Administration S

234
FDA)–approved procedure for urge urinary incontinence;
owel symptoms may also respond to SNS (see below).

Management
Management is tailored to clinical manifestations

nd includes treatment of underlying diseases (Supplemen-
ary Table 2). Management of bowel disturbances with sim-
le approaches (eg, anti-diarrheals taken before social occa-
ions or meals) is critical and often therapeutic. Loperamide
2–4 mg, 30 minutes before meals, titrated to reduce
iarrhea but avoid constipation, up to 16 mg/d) reduced
iarrhea and fecal incontinence and increased anal tone.49

iphenoxylate, alosetron (for refractory diarrhea), and cho-
estyramine (especially for postcholecystectomy diarrhea)
re other options. Regular evacuation programs, incorpo-
ating timed evacuation by digital stimulation and/or
isacodyl/glycerol suppositories, fiber supplementation,
nd selective use of oral laxatives as detailed elsewhere are
seful for constipation.50 Per-anal phenylephrine, which is
n �1-adrenergic agonist, increased anal resting pressures
ut did not improve fecal incontinence.51,52

Controlled trials reinforce the role of conservative mea-
ures (eg, diet and skin care, bowel medications, urge sup-
ression techniques), and when these measures are ineffec-
ive, biofeedback therapy for fecal incontinence.53 Using a
ectal balloon with anal manometry or a surface electro-

yography device, patients are taught to contract the ex-
ernal anal sphincter when they perceive balloon distention;
erception may be reinforced by visual tracings of balloon
olume and anal pressure, and the procedure is repeated
ith progressively smaller volumes. In an RCT of 171 in-

ontinent patients, effects on symptoms (ie, improved in
5% and resolved in 5%) and anal pressures were compara-
le in 4 groups: standard medical/nursing care (advice only),
dvice plus verbal instruction on sphincter exercises, hospi-
al-based computer-assisted sphincter pressure biofeedback,
r hospital biofeedback plus use of a home EMG biofeed-
ack device.54 This improvement was sustained at 1 year
fter therapy. In another RCT of 108 patients, 22% re-
ponded to conservative therapy for 4 weeks. Among the
emainder, response rates were better in those who received

biweekly sessions with EMG-assisted biofeedback and
elvic floor exercises (77% reported adequate relief and 66%
ere completely continent) than pelvic floor exercises alone

41% reported adequate relief and 48% were completely
ontinent).53 A key question is whether instrumented
iofeedback is comparable to teaching pelvic floor exercises
y digital examination with verbal feedback.

Available surgical options include (1) anal sphinctero-
lasty for women with postpartum fecal incontinence and
nal sphincter defects not responding to conservative man-
gement and (2) for women with truly medically refractory
ecal incontinence—a colostomy, artificial anal sphincter,

NS, or dynamic graciloplasty, the hardware for which is



n
s
a
s
2
i
g
i
o

a
i
d
f
p
i
o
d
o
s
g
b
m
N
p
m
p
e
t
t
C
b
a
p
a
c
t
t
s
w
a
t
m

t
d
c
b
m
i
p
g

p
i
t
R
a
t
p
w
c
r
p
p
c
i
U
v
r
P
n
f

a
c
e
r
o
a

1

2

3

4

5

R

E
P
M

C

F

Mini-Review and Perspectives continued
ot approved for use in the United States. The role of
phincteroplasty in older women with fecal incontinence
nd anal sphincter defects is limited because short-term
ymptom improvement is not sustained; for example, only
1% were continent at 40 months in 1 study.55 Although the

ntent-to-treat response rates for artificial sphincter and
raciloplasty are 50%–60%, significant morbidity, including
nfections and device problems sometimes necessitating re-
peration or explanation, are common.56,57

SNS is approved for treating fecal incontinence in Europe
nd is FDA-approved for treating urinary but not fecal
ncontinence in the United States. This is a staged proce-
ure; when symptoms respond to temporary stimulation
or 3 weeks, the device is implanted subcutaneously. The
rocedure is technically straightforward, complications are

nfrequent, and symptoms improve substantially. In 1 cross-
ver study of 34 patients,58 symptoms improved by 90%
uring stimulation versus 76% without stimulation; the
rder of stimulation was randomized. In another controlled
tudy, SNS improved symptoms and quality of life to a
reater extent than “optimal medical management” (ie,
ulking agents, pelvic floor exercises, and dietary manage-
ent); use of anti-diarrheal agents was not specified.59 A
orth American multicenter study observed that 120 of 133
atients (90%) proceeded from test to chronic SNS at 12
onths, 83% of subjects (95% CI; 74–90%) achieved thera-

eutic success, defined by �50% reduction in incontinence
pisodes.60 Limited data suggest that the SNS is also effec-
ive in patients with sphincter defects.61 SNS is approved for
reating fecal incontinence by the National Institute for
linical Excellence in the United Kingdom. The discrepancy
etween symptom improvement and inconclusive effects on
nal pressures, rectal compliance, and rectal sensation is
uzzling.62–64 Anal electrical stimulation is not beneficial
nd measures to bulk the anal sphincter with silicon and
arbon beads are not ready for prime time.65–67 Anal sphinc-
eric injection of autologous myoblasts derived from a pec-
oralis muscle biopsy was well tolerated and improved
ymptoms in 10 women with fecal incontinence, but there
as no clinically significant improvement in anal resting
nd squeeze pressures.68 Attempts to bioengineer sphinc-
eric rings from human internal anal sphincter smooth

uscle cells are in progress.69

Summary
Recent studies strengthen substantially the evidence

hat biofeedback is the preferred treatment for disordered
efecation and levator ani syndrome, and identify patient
haracteristics that predict successful outcomes. Biofeed-
ack does not benefit patients with constipation due pri-
arily to slow transit, but is effective in patients with either

nability to evacuate a balloon or impaired relaxation of
elvic floor muscles during straining. For chronic proctal-

ia, the same 2 signs plus tenderness on palpation of the D
elvic floor predict success. Conservative measures, includ-
ng careful characterization and management of bowel dis-
urbances, is key to managing fecal incontinence. A new
CT carried out in patients who failed conservative man-
gement demonstrated that biofeedback provided addi-
ional benefit for fecal incontinence and was superior to
elvic floor exercises. However, other studies suggest that
hen patients are taught how to perform pelvic floor exer-

ises with verbal guidance from a therapist during digital
ectal examination, this may be as effective as biofeedback
rovided by machines. Limitations of biofeedback are the
aucity of well-trained therapists and limited efficacy in
hildren. RCTs also support the efficacy of SNS for fecal
ncontinence, but this is not yet approved for use in the
nited States. New diagnostic techniques including pel-

ic floor MRI have increased our understanding of the
isk factors and pathophysiology of anorectal disorders.
ending approval by the FDA, sacral nerve stimulation is a
ew option for patients with fecal incontinence who have

ailed conservative therapy.

Supplementary Material

The first 5 references associated with this article
re available below in print. The remaining references ac-
ompanying this article are available online only with the
lectronic version of the article. To access the remaining
eferences, as well as additional online-only data, visit the
nline version of Gastroenterology at www.gastrojournal.org,
nd at doi:10.1053/j.gastro.2010.02.036.
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upplementary Table 1. Anorectal Factors Maintaining Continence

Factor (Method of Assessment)a Physiologic Functions Pathophysiology and Test Performance

nternal anal sphincter function
(anal manometry)

● Smooth muscle responsible for maintaining
�70% resting anal tone.

● Resting tone is maintained by myogenic
factors and tonic sympathetic excitation.

● Compare pressures with age- and gender-matched
normal values.

● Resting and squeeze pressures are often 2 in
women with fecal incontinence.

● Conversely, 1 sphincter pressures have been
implicated to hinder evacuation, predisposing to
fecal incontinence in some men.

● Internal and external sphincter weakness is often
caused by sphincter trauma.

● Obstetric or iatrogenic injuries are common
causes of sphincter trauma.

● Diseases affecting upper or lower motor neuron
pathways can also weaken the external sphincter.

xternal anal sphincter
functional [anal manometry,
anal EMG (for neural
integrity)]

● Tonically active striated muscle which
predominantly contains type I (slow-twitch)
fibers in humans.

● Maintains �30% of resting anal tone and
relaxes during defecation.

● Voluntary or reflex contraction (ie,
“squeeze” response) closes the anal
canal, preserving continence.

nal sphincter integrity
(ultrasound or MRI)

● As above. ● Sphincter injury is often clinically unrecognized
and/or amenable to surgical repair.

● Anal ultrasound and MRI are probably equivalent
for identifying internal sphincter injury. MRI is
better for imaging the external sphincter,
particularly for external sphincter atrophy.

uborectalis (evacuation
proctography, dynamic pelvic
MRI)

● Maintains a relatively acute anorectal angle
at rest.

● Contracts further to preserve continence
during “squeeze.”

● MRI reveals puborectalis atrophy and/or impaired
function in a subset of incontinent patients.

ectal compliance (barostat
testing)

● By relaxing (ie, accommodating), the
rectum can hold more stool until
defecation is convenient.

● Rectal compliance is 2 in ulcerative and
ischemic proctitis.

● Rectal capacity is 2 in “idiopathic” fecal
incontinence.

ectal sensation (perception of
balloon distention, barostat
testing)

● Rectal distention evokes the desire to
defecate and is also critical for initiating
the squeeze response when continence is
threatened.

● 2 Rectal sensation occurs in fecal incontinence,
may impair evacuation and continence, and can
be ameliorated by biofeedback therapy.

● 1 Rectal sensation may contribute to the
symptom of urgency in fecal incontinence.
Italicized tests are used in research studies, but not widely available, nor used in clinical practice. 2 � reduced; 1 � increased.
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upplementary Table 2. Management of Fecal Incontinence

Intervention Side Effects Comments Mechanism of Action

ncontinence padsa Skin irritation Disposable products provide superior
skin protection than nondisposable
products; underpad products were
slightly cheaper than body-worn
products

Provide skin protection and
prevent soiling of linen;
polymers conduct moisture
away from the skin.

ntidiarrheal agentsa

Loperamide (Imodium) up to
16 mg/d in divided doses
Diphenoxylate—5 mg qid

Constipation Titrate dose; administer before
meals and social events

1 Fecal consistency,
2 urgency; 1 anal
sphincter tone

nemasb Inconvenient; side effects
of specific preparations

Rectal evacuation decreases
likelihood of fecal
incontinence

iofeedback therapy using
anal canal pressure or
surface EMG sensorsa;
Rectal balloon for
modulating sensation

Prerequisites for success include
motivation, intact cognition,
absence of depression, and some
rectal sensation

Improved rectal sensation and
coordinated external
sphincter contraction; � 1
anal sphincter tone

phincteroplasty for sphincter
defectsb

Wound infection; recurrent
fecal incontinence
(delayed)

Beneficial effects wane over time.
Restricted to isolated sphincter
defects without denervation.

Restore sphincter integrity

acral nerve stimulationb Infection; lead fracture or
migration

Relatively safe Unclear; no consistent effects
on anal pressures or rectal
sensation

rtificial sphincter Gracilis
transpositionb

Device erosion, failure,
and infection

High morbidity; seldom used Restore anal barrier

OTE. Grades A or B are supported by �1 randomized controlled trial or 1 high-quality study of nonrandomized cohorts. Grade C recommen-
ations are expert opinions generally derived from basic research, applied physiologic evidence or first principles, but not necessarily on
ontrolled or randomized trials.
dapted from chapter on GI dysmotility and sphincter dysfunction in: Neurological Therapeutics: Principles and Practice, John H. Noseworthy, ed.
ondon: Martin Dunitz Ltd. (in press).

Grade A, bGrade B.
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