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KEY POINTS

� FI is common and often goes underreported to health care providers. Physicians should
inquire about these symptoms.

� FI is commonly associated with older age; GI diseases and symptoms, such as change in
bowel habits (typically loose and/or frequent stools, fecal urgency); and debility.

� First-line treatment involves a combination of dietary and lifestylemodifications. Second-line
treatment involves the use of medications that help modify bowel habits, and biofeedback
training. If conservative methods fail to improve FI symptoms, then other surgical options
are considered, such as sacral nerve stimulation and anal sphincter augmentation.
INTRODUCTION

Fecal incontinence (FI) is defined as the involuntary loss or passage of solid or liquid
stool in patients. It is important to point out that the definition of FI does not include
flatus incontinence nor fecal soilage. Fecal soilage is defined as the staining or streak-
ing of underwear with fecal material or mucus. Additionally, anal incontinence (AI) and
FI are often used interchangeably; however, AI comprises liquid and stool inconti-
nence along with flatus incontinence in its definition.
With the publication of the Rome IV diagnostic criteria for FI in 2016, there were two

key changes in the diagnosis of FI.1 Rome IV does not distinguish structural or neuro-
genic causes from functional FI. With this change, the leaders from the Rome Founda-
tion acknowledge that there are multiple, overlapping factors that lead to FI and that
this prior distinction in Rome III had no impact in guiding treatment. With the Rome IV
diagnostic criteria, the definition for the frequency of FI has also changed, from an
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occurrence once per month in Rome III to an occurrence of two times or greater per
month in Rome IV.
Because of the disparate populations and definitions used in different studies, the

prevalence of FI has varied widely, ranging from 2.0% to 20.7%.2–6 The largest
population-based survey using the National Institutes of Health Patient Reported Out-
comes Measurement Information System gastrointestinal (GI) questionnaires found
that one in seven people suffered from FI in their lifetime and approximately 1 in 20
had an FI episode in the last 7 days.2 The prevalence of FI varies by age with the youn-
gest participants having the lowest prevalence at 2.6% for those aged 20 to 29 years
with increasing prevalence to 15.3% in subjects 70 years or older. The highest prev-
alence of FI is found in those living in nursing homes or other institutionalized settings,
with a prevalence among this population between 46% and 67%.7,8

The true prevalence of FI is still likely underestimated because FI is significantly
underreported by patients to their physicians.9,10 Because of its embarrassing nature,
patients are often reluctant to discuss their symptoms.11–13 In a recent analysis of the
MatureWomen’sHealth Study, Brownandcolleagues9 found that two-thirds ofwomen
with FI do not seek care for their symptoms even though 40% of them had symptoms
severe enough to impact their quality of life. Additionally, practitioners also bear some
responsibility for the underdiagnosis of FI. Studies have demonstrated that all types of
practitioners routinely fail to inquire about FI during outpatient visits.14,15

Quality of life is significantly negatively impacted in patients with FI. Patients report
significant psychological stress with FI, causing anxiety and depression.16,17 FI symp-
toms impact social activities, travel, and physical recreation.12,18,19 For some, it leads
to social isolation because of the fear and embarrassment of accidental bowel
leakage.20 To understand the burden of FI on patients, Rubin and colleagues21 sur-
veyed a cohort of severely ill, hospitalized subjects, of which 70% believed that bowel
or bladder incontinence was as bad or worse than death. Among geriatricians, FI is a
significant risk factor that increases the likelihood of referral of elderly patients to a
nursing home.22–24 Lastly, FI is associated with substantial economic costs to soci-
ety.14,25 Xu and colleagues25 examined the direct and indirect costs of FI within the
United States and found an average cost of $4110 per patient annually.

PATHOGENESIS

Continence is a complex process that involves the interaction of a neurologically intact
levator ani complex (puborectalis muscle), internal anal sphincter (IAS), external anal
sphincter (EAS), and compliant rectum. FI often occurs from one or more insults to
the continence process including altered bowel motility, anal sphincter muscle dam-
age or weakening, etiologies for poor rectal compliance, which includes rectal inflam-
mation, abnormal rectal sensation, and dysfunctional pelvic floor musculature. In 80%
of patients, findings suggest more than one pathophysiologic factor that causes FI.26

Aging impacts the mechanisms of continence in multiple ways. Both sphincters can
be affected with fibrosis and thickening leading to decreased resting tone, with thin-
ning of the EAS producing a weak squeeze pressure.27,28 Additionally, decreased
rectal sensation, rectal compliance, and rectal capacity all cause impairment of colo-
rectal sensorimotor and rectal reservoir function.29

RISK FACTORS

Multiple studies have been performed that have described risk factors for FI
(Table 1).8–11,13,23,30–33 Major risk factors for FI include advancing age, GI symptoms
and GI diseases that cause changes in stool consistency, and nursing home
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Table 1
Risk factors for FI

Patient-Level Factors Medical Comorbidities

Increasing age Dementia

Latino Diabetes mellitus

Obesity HIV

Gender (controversial female > male) Multiple chronic illnesses

Active tobacco use Urinary incontinence

Non-Hispanic African American (protective) Decreased mobility/debility

Asian (protective) Neurologic diseases/prior stroke

Postmenopause History of pelvic radiation

Nursing home resident Multiple sclerosis

History of prostate cancer

GI symptoms and diseases Scleroderma

Diarrhea Spinal cord injury

Rectal urgency

Irritable bowel syndrome Prior surgery

Inflammatory bowel disease Cholecystectomy

Celiac disease Hysterectomy

Chronic intermittent constipation Anorectal surgery

Constipation/fecal impaction Sphincterotomy

Rectal sensation disorders Hemorrhoidectomy

Rectal hypersensitivity Anterior resection of the rectum

Rectal hyposensitivity Colectomy with/out ileoanal
pouch anastomosis

Obstetric history Drugs (see Table 2)

Multiparity

Episiotomy Pelvic floor disorders

Sphincter laceration Rectocele

Operative delivery (forceps/vacuum) Descending perineum syndrome

Prolonged second stage of labor Rectal prolapse

Birthweight >8.8 lb
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residency. The GI symptoms that are most strongly associated with FI are diarrhea
and urgency.2,3,30,31,34 However, any GI disease that can cause loose/watery stools
or frequent bowel movements (more than 21 stools per week) can lead to
FI.2,3,15,32,34 Sometimes, FI may actually be caused by underlying constipation with
or without fecal impaction, causing overflow diarrhea.2,8 The mechanism of inconti-
nence with diarrhea is multifactorial, but is likely caused by the increased difficulty
of retaining loose/watery stool, which can overwhelm the anal sphincter as high vol-
umes of effluent are delivered to the rectum under a short interval of time, reflex inhi-
bition of the IAS, and/or interactions between the consistency of the stool and
sphincter defects. Other major risk factors include diabetes mellitus, prior anorectal
surgery, prostate cancer therapy, urinary incontinence, episiotomy, prior operative
vaginal delivery or severe vaginal laceration, hysterectomy, anal intercourse, spinal in-
juries, and multiple chronic comorbidities.2,3,33–40
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DIAGNOSIS

The first step in identifying affected patients is to ask about FI. Patients prefer the term
“accidental bowel leakage” over “fecal incontinence” or “bowel incontinence.”41 To
start the conversation, your practice can add “accidental bowel leakage” to the GI re-
view of systems for new or return-visit paperwork. It is important to obtain a detailed
history. One must determine whether the patient has symptoms of fecal soilage or FI
by the amount of leakage and characterizing stool consistency, FI frequency, and
timing of episodes. Patients should be queried if the episodes are passive/insensate
versus active/urge incontinence. It is these questions that can help elucidate the un-
derlying mechanisms for their symptoms. If patients report passive incontinence, it in-
dicates that there is more likely to be an issue with the IAS or peripheral neuropathy,
whereas those with urge incontinence are more likely to have a problem with the EAS/
puborectalis muscle, a noncompliant rectum, or diarrhea. In patients who report fecal
soilage, there may be incomplete defecation, structural (ie, rectal prolapse), or rectal
sensation issues. Current medications should be reviewed to identify any medication
that can exacerbate FI (Table 2). It is also important to consider constipating medica-
tions as a cause for overflow diarrhea/overflow incontinence. The physical examina-
tion must include a digital rectal examination to assess for rectal prolapse,
sphincter defects, rectal tone, and fecal impaction. If fecal impaction is present,
then treatment should focus on the management of constipation. An algorithm for
the evaluation and management of FI is described in Fig. 1.

Fecal Soilage

An initial work-up for patients with fecal soilage should include anorectal manometry
to evaluate for dyssynergic defecation. If present, the patient should be referred for
Table 2
Medications that can exacerbate FI

Drugs that cause loose stools Bariatric: orlistat
Cardiovascular: ACE inhibitors, ARB inhibitors, b-blockers,

hydralazine, methyldopa, digoxin, procainamide,
quinidine, statine, gemfibrozil, clofibrate, furosemide,
acetazolamide, ethacrynic acid

Endocrine: metformin, GLP-1 receptor agonists,
levothyroxine

GI: laxatives (sorbitol, lactulose), H2RAs, PPIs, magnesium-
containing antacids, misoprostol, aminosalicylic acids,
chenodeoxycholic acid, ursodeoxycholic acid

Heme/oncologic: chemotherapeutic agents, immune
checkpoint inhibitors, epidermal growth factor receptor
inhibitors

Infectious disease: broad-spectrum antibiotics
Neurologic: levodopa, benzodiazepines
Psychiatry: SSRIs, bupropion, nefazodone, trazadone,

vortioxetine, lithium,
Rheumatologic: colchicine, NSAIDS
Random: magnesium supplements, bisphosphonates

Topical drugs applied to anus Diltiazem gel, botulinum toxin A, glyceryl trinitrate
ointment, bethanechol cream

Drugs that alter sphincter tone SSRIs, b-blockers, nitrates, calcium channel antagonists,
sildenafil, a1-adrenoreceptor blockers

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; NSAID, nonsteroidal
anti-inflammatory drug; PPI, proton pump inhibitor; SSRI, selective serotonin reuptake inhibitor.
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Fig. 1. FI treatment algorithm. ARM, anorectal manometry; CR, colorectal surgery; DD, dys-
synergic defecation; DRE, digital rectal examination; IBD, inflammatory bowel disease; IBS,
irritable bowel syndrome; PT, physical therapy; TAI, transanal irrigation; VBC, vaginal bowel
control.
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physical therapy and biofeedback training (BFT) and nonpharmacologic treatment op-
tions described next are considered (Fig. 1). Postvoid enemas are considered to
remove residual stool in the rectum and anal canal.

Liquid Stool Incontinence

If the patient is incontinent with liquid stool only, then evaluation for causes of diarrhea
should be pursued. If there is GI bleeding or diarrhea is persistent and not meal-related
or occurs during the nighttime hours, colonoscopy should be performed to rule out
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Menees & Chey76
organic diseases. Common causes of diarrhea include caffeine consumption, medica-
tion side effects, carbohydrate intolerance, microscopic colitis, irritable bowel syn-
drome, small intestinal bacterial overgrowth, bile acid malabsorption, and
inflammatory bowel disease. Management generally focuses on dietary and lifestyle
interventions and antidiarrheal pharmacologic options described next (see Fig. 1),
but varies based on cause.

Solid Stool Incontinence

The approach for the patient with solid stool incontinence should begin with anorectal
manometry to evaluate for weakness in the EAS, IAS, or both. If present, then referral
to physical therapy for BFT is appropriate. If incontinence does not improve, then
functional imaging with either fluoroscopic defecography or MRI defecography should
be performed to evaluate for concomitant anatomic abnormalities.35,36 If pelvic organ
prolapse or rectocele is identified, then referral for surgical intervention should be
considered, with or without sphincter repair as indicated. If surgical options are being
considered, then an endoscopic ultrasound or transanal ultrasound is needed to
assess sphincter integrity. If no anatomic abnormalities are identified, minimally inva-
sive approaches, such as injectable bulking agents or vaginal bowel control system, is
attempted. If these methods fail, surgical intervention with implantation of a sacral
nerve stimulator is used. Definitive treatment with fecal diversion via colostomy or
ileostomy is considered when all other treatments fail (see Fig. 1).

TREATMENT OF FECAL INCONTINENCE

Treatment of FI varies from noninvasive strategies, such as dietary and lifestyle
changes, physical therapy with BFT, pharmacologic agents, sphincter augmentation
methods with injectable bulking agents, and bowel control systems, to minimally inva-
sive options, such as sacral nerve stimulation (SNS), to more invasive surgical inter-
ventions of sphincteroplasty or fecal diversion surgery. These options are listed in
Fig. 1.

Dietary Interventions

Dietary interventions should focus on foods and beverages that are known to cause
loose stools or urgency. Some 50% to 70% of participants report dietary triggers
including caffeine, dairy, and fat-free substitutes.42,43 Additionally, foods that are
high in fermentable oligo-, di-, and mono-saccharides and polyols (FODMAP) can
cause symptoms of diarrhea and urgency. Therefore, avoidance or reduction of these
triggers is helpful by reducing FI symptoms.44,45 Dietary fiber and/or stool bulking
agents, such as psyllium, can improve symptoms of FI. Patients with the highest
amount of fiber in their diets are least likely to experience FI.46 In a pilot trial comparing
psyllium versus gum arabic versus placebo, Bliss and colleagues47 demonstrated a
significant decrease in FI episodes after 1 month of either psyllium (49% of stools at
baseline associated with FI to 17% with psyllium) or gum arabic (66% of stools at
baseline associated with FI to 18% with gum arabic) as compared with placebo. In
a much larger follow-up trial of 189 patients, Bliss and colleagues48 compared psyl-
lium versus gum arabic versus carboxymethylcellulose versus placebo on FI fre-
quency. Psyllium was associated with a 50% decrease in FI episodes, whereas
carboxymethylcellulose increased FI episodes by 32%. Minimal change was noted
in the gum arabic and placebo arms. The recommended daily fiber intake for adults
is 25 to 35 g. Slow introduction of fiber of no more than 5 g/wk is suggested to avoid
bloating.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.



Fecal Incontinence 77
Lifestyle Modifications

Potentially modifiable risk factors, such as obesity, inactivity, and smoking, should be
addressed.49 Weight loss has been shown to improve FI in obese women.50,51 Behav-
ioral techniques for FI should also be implemented. This includes bowel-retraining
techniques, such as toileting scheduling, particularly after meals to counter the gastro-
colic reflex, and performing a few Kegel exercises between wiping to reduce episodes
of incontinence.52 People with FI should also be taught to pause and perform Kegel
exercises when they feel an episode coming on rather than rush to the bathroom.
Rushing to the toilet increases abdominal wall pressure, which can overwhelm a
weak sphincter complex and increase the likelihood of incontinence.
Some patients may also benefit from vaginal splinting and/or techniques, such as

anal wicking or postvoid enemas, to prevent fecal soilage or mild incontinence. Vaginal
splinting is used in patientswith an identified rectocele and involves the insertion of their
finger into the vagina with pressure applied posteriorly toward the rectum.53 Anal
wicking is the technique of placing a long piece of cotton or a cotton ball shaped into
a wick between the buttocks, resting directly on the anus so that mild seepage of fecal
material is contained.53 Lastly, patientsmay also benefit fromperianal barrier creams to
prevent skin excoriation and incontinence-associated dermatitis.54
Pharmacologic Therapy

Up to two-thirds of FI episodes are associated with diarrhea or loose stool. Medica-
tions that decrease motility should be used in patients with FI.3 These include antidi-
arrheal/antimotility agents, bile acid resins, tricyclic antidepressants, and others that
can enhance anal sphincter tone.
Loperamide has been evaluated as a single agent or in combination with other treat-

ments in three randomized controlled studies. The Fecal Incontinence Prescription
(Rx) Management (FIRM) randomized, crossover study of 80 adults (68% male) by
Markland and colleagues,55 compared daily loperamide versus psyllium in the treat-
ment of FI. Both groups demonstrated improvement in number of FI episodes per
week (loperamide: 7.9–4.1, P < .001; psyllium: 7.3–4.8, P 5 .008) and quality of life,
but there was no difference between loperamide and psyllium among these end
points. Loperamide was associated with higher rates of constipation (29%) and
abdominal pain (17%) than psyllium, and psyllium had higher rates of diarrhea
(17.1%), but no other adverse effects were noted. One participant died while taking
loperamide during the second intervention, although further commentary on this
was not provided. In the CAPABLE trial by Jelovsek and colleagues,56 300 participants
were randomly assigned to four groups: (1) oral placebo plus education, (2) placebo
plus anorectal manometry–assisted biofeedback, (3) loperamide plus education, or
(4) loperamide plus anorectal manometry–assisted biofeedback. All four groups
demonstrated some improvement in St. Mark’s score, although there was no signifi-
cant difference between groups at 24 weeks. Similar to Markland and colleagues,
constipation was the most common adverse event reported, occurring in 2% of the
groups receiving loperamide. Sjodahl and colleagues57 randomized 64 female pa-
tients to either biofeedback (4–6 months) or medical treatment with loperamide and
a stool bulking agent (2 months) and then added the other therapy to provide a course
of combination therapy. When used alone, both single treatments failed to significantly
decrease FI episodes. However, the number of FI episodes decreased significantly
with combination treatment (median, 6 episodes/2 weeks to 2.5 episodes/2 weeks;
P < .0001).
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It is estimated that 1% of the population has bile acid diarrhea, thus putting individ-
uals at risk for FI.58 Remes-Troche and coworkers59 compared the use of BFT with
cholestyramine matched to a group who underwent BFT only. Subjects in the combi-
nation therapy group showed decreased stool frequency (P < .01), improved stool
consistency (P 5 .001), and a reduced number of incontinent episodes (P < .04). In
contrast, in the BFT group, stool frequency (P 5 .8) and stool consistency (0.23) did
not improve compared with baseline.
In another small, open trial of 20 mg of amitriptyline in 18 patients compared with 24

control subjects, 89% in the amitriptyline group reported reduction of FI episodes.60

Amitriptyline also led to significant improvement in median incontinence score
(P < .001) and anal pressure (P < .001) compared with baseline. However, general
use is limited in the elderly population because of anticholinergic, orthostatic hypoten-
sion and sedating side effects.
In a Cochrane Review, Omar and Alexander61 identified 16 trials evaluating the ef-

ficacy of various medications for the treatment of FI in heterogenous subjects
including the elderly, postsurgical, and diarrhea cohorts. This review included seven
antidiarrheal medication trials (loperamide, codeine, diphenoxylate plus atropine),
six trials for medications that enhance anal sphincter tone (phenylephrine gel or so-
dium valproate), one trial of zinc aluminum ointment, and two trials of laxatives in pa-
tients with FI caused by constipation and overflow diarrhea. No studies that compared
a medication with another treatment modality were included. Although the data are
limited, these studies showed improvement in FI but most reported side effects
(only zinc-aluminum ointment had no reported adverse effects). There were insuffi-
cient data to recommend any one type of medication over another.

Biofeedback Therapy

Pelvic floor muscle training alone has been shown to be effective for the treatment of
urinary incontinence, but outcomes for FI seem to be improved with the addition of
BFT in uncontrolled studies.62,63 BFT is a form of physical therapy that uses electronic
instruments to monitor unconscious, physiologic activities and then use a visual or
auditory signal to “feedback” the information to the patient. Although BFT techniques
vary, the methods, which may be used independently or in combination, include:
strength training to improve the striated muscles of the pelvic floor, rectal sensory
training to enhance the ability to perceive and respond to rectal distentions, and
then integrating the coordination of strength and sensory training for the anal sphinc-
ters.64 In addition to pelvic floor exercises (PFE), BFT modalities include surface and/
or intra-anal electromyography, manometric pressures, electrical stimulation, rectal
distention balloons, and transanal ultrasound.65 The success of BFT is variable with
reports of 50% continence rates and up to 75% decrease in FI episodes in uncon-
trolled studies.64 The first landmark trial by Norton and colleagues66 randomized
171 patients with FI to one of four treatment groups: (1) standard care including advice
from experienced specialist nurses for 3 to 6 months, (2) standard care plus anal
sphincter exercises taught verbally and by digital examinations, (3) the above plus
computer-assisted biofeedback involving coordination techniques with visual feed-
back of sphincter contractions, and (4) all of the above plus the daily use of a home
biofeedback device. BFT was not superior to standard care with advice (53%
improved in BFT group vs 54% in standard care 1 advice). These findings suggest
that BFT does not offer any added benefit over standard care alone. However, this
study did not evaluate the efficacy of BFT in patients who did not respond to conser-
vative measures. To address this limitation, Heymen and colleagues67 randomized
108 patients (after excluding 60 subjects who were adequately treated with
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medication, education, and behavioral strategies) to either PFE alone or manometric
biofeedback plus PFE. Manometric biofeedback was more effective than PFE taught
by verbal instructions with an intention-to-treat analysis demonstrating 77% achieving
adequate relief. Additionally, instrumented biofeedback and PFE were more effective
than conservative management alone. In reviewing the aforementioned CAPABLE
trial, which had two arms that offered BFT singly and in combination with loperamide,
the change in the FI severity relative to baseline was not significantly different among
these groups versus the placebo plus education group. In the most recent Cochrane
Review, Norton and Cody63 did not find any evidence that specific types of biofeed-
back or exercise were more beneficial than the other, but found that BFT or electrical
stimulation wasmore efficacious than PFE alone in patients that have failed to respond
to other conservative measures. In aggregate, the data suggest that a structured
course of education and medical management should initially be offered to patients
with FI and if this fails, BFT should be considered.

Anal Augmentation

Perianal injection of bulking agents
The use of an injectate to augment the native anal sphincter is considered in patients
with mild to moderate FI and those who have failed conservative medical therapies. At
present, the most common injectable medication is dextranomer microspheres stabi-
lized with hyaluronic acid (NASHA/Dx, Solesta, Palette Life Sciences, Santa Barbara,
CA), although other injectable materials have been used (eg, autologous fat, carbon-
coated beads, collagen, glutaraldehyde and silicone). A multicenter, randomized,
sham-controlled study found that approximately half of the subjects receiving
NASHA/Dx had a greater than 50% reduction in the number of FI events compared
with 30% of patients with the sham injections (odds ratio, 2.36; 95% confidence inter-
val [CI], 1.24–4.27; P5 .0089).68 An earlier, open-label trial demonstrated similar effec-
tiveness results that lasted at least 12 months after treatment.69 A later, randomized,
controlled, evaluator-blinded trial comparing NASHA/Dx with BFT of 126 patients with
AI demonstrated similar improvements in St. Mark’s score between both arms
(NASHA/Dx baseline 12.9 [95% CI, 11.8–14.0] to 8.3 [95% CI, 6.7–9.8]; BFT baseline
12.6 [95% CI, 11.4–13.8] to 7.2 [95% CI, 7.2–8.8]).70 Adverse events that have been
reported include pain (14%) and bleeding (7%) with serious rare complications of
rectal or prostate abscess.

Radiofrequency Energy

The use of radiofrequency energy to the IAS to stimulate increased collagen deposi-
tion in the IAS and improve continence and sphincter tone has been approved by the
Food and Drug Administration (FDA) since 2002.71 A recent review found 11 studies
with a total of 220 patients. The authors concluded that radiofrequency energy may
be useful for the carefully selected patient (those with adequate muscle mass and
collagen in the sphincter at baseline) to reduce the number of incontinence episodes
and improve quality of life.72 However, the results from the available studies have
been variable, including two small recent studies.73,74 Lam and colleagues73 per-
formed a small prospective cohort trial that failed to show any significant clinical
response or durability up to 3 years following the procedure and also failed to
show any improvement in anorectal pressures or rectal compliance, as measured
by rectal endoscopic ultrasound and anorectal manometry. Visscher and col-
leagues74 performed a randomized, sham-controlled trial of 40 subjects using a
change in Vaizey incontinence score as the primary outcome. Both arms showed
a small improvement in the Vaizey incontinence score, although with a negligible
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Menees & Chey80
clinical impact. Because of these disappointing results, this therapy is not widely
available in clinical practice.

Neuromodulation

Sacral nerve stimulation
In patients with moderate to severe FI who have failed to respond to more conserva-
tive measures, SNS is considered. SNS (Interstim, Medtronic, Minneapolis, MN) has
been used for the last 20 years and is thought to improve FI by chronically stimulating
the sacral nerves, and therefore the corresponding muscles, by applying a low-voltage
electrical current via an implanted electrode through the corresponding sacral fora-
men.75 Patton and colleagues76 found that SNS induces colonic retrograde propa-
gated contractions thus delaying colonic transit and delivery of stool to rectum.
SNS placement is performed in a two-stage process with permanent device implan-
tation if there is a reduction in FI in the trial period.
A recent Cochrane Review found that SNS is effective in improving FI.75 In mul-

tiple small crossover studies, with the SNS device turned on, FI episodes were
reduced 59% to 88% compared with conventional medical therapy.77–79 FI symp-
tom improvement seems to be durable, with Hull and colleagues80 reporting 89% of
patients reporting continued significant reduction in weekly episodes of FI at 5 years
postimplantation compared with baseline (mean, 9.1 episodes of FI per week at
baseline compared with 1.7 per week at 5 years), and about a third of patients
continent. Multiple studies have shown impressive results with SNS even in pa-
tients with known sphincter defects, noting that the degree of defect did not impact
results.81–84

Percutaneous Tibial Nerve Stimulation

The tibial nerve shares nerve fibers with the sacral nerve and stimulation of the tibial
nerve is comparable with SNS in the treatment of urinary incontinence.85–87 Uncon-
trolled trials and one small randomized controlled trial demonstrated 44% to 82% ef-
ficacy using the criteria of success of greater than 50% reduction in FI episodes.88

Thin and colleagues89 showed that percutaneous tibial nerve stimulation and SNS
had comparable results in the treatment of FI, at least in the short term. However,
when percutaneous tibial nerve stimulation was compared with a sham electrical
stimulation procedure in two large randomized controlled trials, no difference was
seen in FI clinical outcomes between the two groups.90,91 Therefore, enthusiasm
for this noninvasive treatment as a primary treatment of FI alone has dampened,
but it provides a viable treatment option in patients with concurrent urge
incontinence.

Insertion Devices

Anal inserts
Anal inserts that temporarily occlude the anal canal and prevent stool leakage are an
option in patients with FI. Approved in the United States, Renew inserts (Renew Med-
ical, Foster City, CA) are a single-use, disposable silicone device that is expelled at
defecation. In a multicenter, open-label study of 73 patients, 78% had a 50% or
greater reduction of FI and were very or extremely satisfied, with a median reduction
of 0.9 episode/day to 0.2 episode/day.92 However, there was a 35% drop out rate
because of complaints of constant rectal pressure, because the device sits below
the dentate line. In a small study of patients with familial adenomatous polyposis
who had undergone restorative proctocolectomy with ileal pouch–anal anastomosis,
the device was effective in 6/15 (40%) and acceptable to 8/15 (53%) of patients.93
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This device could be considered for patients with low-grade FI and soilage but at pre-
sent is no longer commercially available in the United States because of FDA import
restrictions.

Vaginal Bowel Control System

The vaginal bowel control system (Eclipse System, Pelvalon Inc, Sunnyvale CA) is a
vaginally placed device that was approved by the FDA in 2015 for women with FI.
The device is fitted like a vaginal pessary with a posteriorly directed inflatable balloon.
With balloon inflation, it occludes the rectal vault and prevents incontinence. At time
for defecation, the patient then temporarily deflates the system. The major advantage
of this device is that it is easily reversible and controlled by the patient. Richter and
colleagues94 were able to successfully fit 61 of 110 participants with 86% of women
enrolled in the trial achieving treatment success and 41% reporting continence. A
follow-up open-label study followed 73 participants who were successfully fitted
with the system for 12 months.95 The authors found that close to half reported lasting
continence and 80% of the remaining participants had more than a 75% reduction in
incontinence episodes. The most common adverse event was vaginal wall injury, with
most adverse events (90/134%; 67%) occurring during the fitting period. Per Eclipse
System instructions, practitioners are to evaluate for vaginal atrophy and “continue
any existing prescription of vaginal estrogen cream, and consider the prescription
of vaginal estrogen cream for patients with mild or moderate atrophy.”96

Transanal Irrigation

Transanal irrigation is where large-volume water is introduced into the distal colon
through the anus, facilitating emptying of the rectosigmoid and the left colon. There
are various systems in use for this, including Biotrol (Biotrol International, Earth City,
MO), Peristeen (Coloplast Inc, Humlebaek, Denmark), and Navina (Wellspect Health-
Care, Mölndal, Sweden). With the performance of regular irrigations, control of bowel
function is accomplished.97 Studies available to assess the efficacy of transanal irriga-
tion in FI are heterogenous with most enrolling patients with constipation, and only a
single study enrolling individuals with isolated FI.98 Efficacy rates vary, from complete
continence in 9% to 38%, to 75% reporting improvement. Discontinuation rates have
been reported as high as 57% because of a lack of efficacy, pain, and the lengthy na-
ture of the irrigation procedure.

Surgical Options

More invasive surgical options are considered when conservative therapies have
failed. Besides SNS, other options include sphincteroplasty, muscle transposition,
antegrade continence enema (ACE), and fecal diversion. The transobturator posterior
anal sling and artificial bowel sphincter are no longer available in the United States.

Sphincteroplasty
Repair of the anal sphincter with an anterior overlapping technique has long been used
to treat FI caused by EAS injury when conservative therapies have failed. Most women
with FI caused by anal sphincter injury have a history of vaginal delivery, and the most
common risk factors include multiple vaginal deliveries, need for vaginal instrumenta-
tion during labor, third- or fourth-degree tear, pudendal nerve injury, and failed prior
sphincteroplasty.99,100 In the short-term, the median rate of either good or excellent
fecal continence with sphincteroplasty is 70%, ranging from 30% to 83%.101,102 How-
ever, numerous recent long-term studies have failed to confirm the durability of
sphincteroplasty.101,103–107 Long-term continence decreases from 0% to 60% in
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most studies. Although many studies have suggested that advanced age at the time of
the surgery was a risk factor for long-term failure, a recent systematic review did not
find any consistent risk factors predictive of failure.107 Additionally, a large retrospec-
tive review of 321 women did not show any significant difference in long-term severity
of FI, quality of life, or postoperative satisfaction between younger and older
women.108 Based on these findings, sphincteroplasty is no longer considered a pri-
mary treatment option for patients with FI.

Muscle transposition
Transposition of the gracilis muscle is another surgical technique that was used more
commonly in the past for medically refractory FI, but it is rarely used now because of
the high rate of adverse events associated with this procedure and availability of less
invasive but equally effective treatment options.102

Antegrade continence enema
ACE for the treatment of FI has long been used in the pediatric populationwith good suc-
cess.109 However, this technique is rarely used in the adult population. The surgery in-
volves the creation of a stoma from the appendix, terminal ileum, cecum, or another
proximal access point, with water or enema solution instillation via this access point,
which allows fecalmaterial to be flushed from the colon in anantegrademanner. A recent
systematic review found that most adults (47%–100%) were still performing ACE at 6 to
55 months follow-up, and at least a third of patients achieved full continence.110 In the
most recent observational study of 30 Dutch patients with FI or constipation, using the
Malonecontinencescale (success rate iscalculatedbycombining the full andpartial suc-
cess rates, using the number of subjects [n 5 30] in the intention-to-treat group as de-
nominator), ACE resulted in a disappointing overall success rate of 37%.111

Fecal Diversion
Use of colostomy or ileostomy for fecal diversion is considered when all other modal-
ities of treatment have failed.112,113 This is considered a last option for patients with FI,
but for some can dramatically improve quality of life.114 Physicians may consider this
in patients with severe perianal trauma, severe neurogenic incontinence, severe
radiation-induced incontinence, or complete pelvic floor denervation. Norton and col-
leagues115 found that 83% of patients who had undergone colostomy placement for
their FI hadminimal to no restrictions in their life with their ostomy, and that 84%would
choose to have the stoma placement again.
Potential Future Treatments

Translumbosacral neuromodulation therapy
Using the translumbosacral anorectal magnetic stimulation test, there is evidence for
neurogenic disturbances with prolongation of the latency and amplitude of motor-
evoked potentials in 88% of subjects with FI.116 With these findings, Rao and col-
leagues117 studied the efficacy of repetitive magnetic stimulation or translumbosacral
neuromodulation therapy delivered at 1, 5, or 15 Hz at two lumbar and two sacral sites
over 6 weeks in 33 patients with FI who had failed conservative measures. In all arms,
FI improved using the end point of greater than or equal to a 50% reduction in the
number of FI episodes. After 6 weeks of treatment, 1 Hz (10 of 11 patients; 91%)
wasmore effective than 5 Hz (4 of 11 responders; 36%) and 15 Hz (6 of 11 responders;
54%), with a pooled responder rate of 61% (20 of 33 responders). Future, sham-
controlled studies of translumbosacral neuromodulation therapy in men and women
with FI are necessary to evaluate this promising modality.
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Magnetic anal sphincter
The magnetic anal sphincter (MAS; Fenix, Torax Medical, Inc, St. Paul, MN) is a newer
therapeutic option that was approved by the FDA as a humanitarian use device. The
device is composed of a band of small, interlinked titanium beads with magnetic
cores. This MAS is surgically implanted around the EAS. It functions to reinforce
and improve competence of the sphincter. The magnets separate with Valsalva ma-
neuver, thus allowing for defecation.
In a feasibility study, Lehur and colleagues118 implanted MAS in 14 women, all of

whom had previously failed other treatments. Only 5 of 14 were followed for at least
6 months, but among this group, there was a 91% mean reduction in average weekly
FI episodes and a significant improvement in quality of life. Two of the 14 patients had
the device explanted because of infection, and one had spontaneous passage of the
device. Other observed adverse events included bleeding, pain, and obstructed defe-
cation. This pilot group plus additional participants (35 total) were implanted with MAS
between 2008 and 2011 and followed for a median period of 5.0 years (range, 0–
5.6 years).119 There was a 31% drop out rate because of device removal. In patients
who retained their MAS device, 79%, 91%, and 73% reported treatment success at 1,
3, and 5 years. There were 30 adverse events reported in 20 patients, most commonly
defecatory dysfunction (20%), pain (14%), erosion (11%), and infection (11%).
In a separate single-center study, Pakravan and Helmes120 reported the results of

18 patients implanted with MAS for FI, followed up to 2 years (mean follow-up,
607 days). Because of an intraoperative rectal perforation in one subject, the proced-
ure was aborted. Of the 17 remaining subjects, 76% of patients demonstrated at least
a 50% reduction in number of weekly FI events. None of their patients required surgi-
cal removal of MAS, but 29% had pain and/or swelling.

Stem cell therapy
Both animal and human studies in which local injections of mesenchymal (bone
marrow– or adipose-derived) or muscle-derived (muscle-derived stem cells or myo-
blasts derived from them) stem cells have been reported. These studies have demon-
strated some encouraging functional results by stimulating the repair of acute and
subacute anal sphincter injuries.121 Stem cells combined with normal cells on bio-
engineered scaffolds have achieved the successful creation and implantation of intrin-
sically innervated anal sphincter constructs.122 The clinical evidence, based on
adipose-derived stem cells and myoblasts, is extremely limited yet has yielded
some promising results, and seems to be safe.123–125 Although there may be promise
for this method in the future, much more research into the utility of autologous or stem
cell transplant must be undertaken before it is ready for use in clinical practice.

SUMMARY

FI is a common and debilitating condition that often goes underreported to health care
providers. As a provider, it is important to ask patients about FI symptoms and to iden-
tify risk factors. Although there are many possible risk factors associated with FI, the
most significant seem to be advancing age, diarrhea or loose stool, GI diseases stool,
fecal urgency, and generalized debility.
A therapeutic algorithm is presented in Fig. 1. Evaluation and management are

tailored to specific symptoms and characteristics of the incontinence. Work-up often
begins with a detailed digital rectal examination and in many cases, anorectal manom-
etry. Depending on the patient’s symptoms, other procedures (eg, colonoscopy, dy-
namic pelvic floor imaging) may also be needed. Once the burden of illness and
cause of FI has been characterized, conservative treatments should be pursued.
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Typically, initial therapies involve a combination of lifestyle and dietary modifications,
pharmacologic agents, and BFT. If these treatments fail to improve FI symptoms, then
other interventions are considered. Generally, less invasive options should be tried
first, such as SNS, before other surgical options are explored.

CLINICS CARE POINTS

� Patients with gI symptoms and diseases associated with diarrhea at a marked increased risk
for FI.

� Patients will not freely volunteer that they have FI-you must ask.

� Reverse the reversible (loose stool/diarrhea).Look for dietary causes-osmotics in their diets,
caffeine, and lack of fiber.

� Start low and slow with psyllium and increase it gradually weekly.Toileting schedule after
each meal can reduce episodes of FI.

� Rushing to the toilet will increase the likelihood of FI by increasing the intra-abdominal
pressure and overwhelming the sphincter complex.

� Utilizing a physical therapist trained in pelvic floor is essential for effective biofeedback
training.

� Sacral stimulation demonstrates the highest efficacy of continence.

DISCLOSURE

S. Menees discloses the following: Consultant for Takeda. W.D. Chey discloses the
following: Consultant for AbbVie, Alfasigma, Allakos, Alnylam, Arena, Biomerica, Fer-
ring, Gemelli, Ironwood, Nestle, Phathom, Progenity, Redhill, Ritter, Salix/Valeant,
QOL Medical, Takeda, Urovant, and Vibrant; grants from Commonwealth Diagnostics
International, Biomerica, Salix, QOL Medical, and Vibrant; and Stock Options from GI
on Demand, Modify Health, and Ritter.

REFERENCES

1. Drossman DA, Hasler WL. Rome IV-functional GI disorders: disorders of gut-
brain interaction. Gastroenterology 2016;150(6):1257–61.

2. Menees SB, Almario CV, Spiegel BMR, et al. Prevalence of and factors associ-
ated with fecal incontinence: results from a population-based survey. Gastroen-
terology 2018;154(6):1672–81.e3.

3. WhiteheadWE, Borrud L, Goode PS, et al. Fecal incontinence in US adults: epide-
miology and risk factors. Gastroenterology 2009;137(2):512–7, 517.e1-512.

4. Ditah I, Devaki P, Luma HN, et al. Prevalence, trends, and risk factors for fecal
incontinence in United States adults, 2005-2010. Clin Gastroenterol Hepatol
2014;12(4):636–43, e1-2.

5. Koloski NA, Talley NJ, Boyce PM. Epidemiology and health care seeking in the
functional GI disorders: a population-based study. Am J Gastroenterol 2002;
97(9):2290–9.

6. Botlero R, Bell RJ, Urquhart DM, et al. Prevalence of fecal incontinence and its
relationship with urinary incontinence in women living in the community. Meno-
pause 2011;18(6):685–9.

7. Bliss DZ, Harms S, Garrard JM, et al. Prevalence of incontinence by race and
ethnicity of older people admitted to nursing homes. J Am Med Dir Assoc
2013;14(6):451.e1–7.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref1
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref1
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref2
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref2
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref2
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref3
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref3
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref4
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref4
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref4
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref5
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref5
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref5
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref6
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref6
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref6
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref7
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref7
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref7


Fecal Incontinence 85
8. Nelson R, Furner S, Jesudason V. Fecal incontinence in Wisconsin nursing
homes: prevalence and associations. Dis Colon Rectum 1998;41(10):1226–9.

9. Brown HW, Wexner SD, Lukacz ES. Factors associated with care seeking
among women with accidental bowel leakage. Female Pelvic Med Reconstr
Surg 2013;19(2):66–71.

10. Whitehead WE. Diagnosing and managing fecal incontinence: if you don’t ask,
they won’t tell. Gastroenterology 2005;129(1):6.

11. Norton C. Nurses, bowel continence, stigma, and taboos. J Wound Ostomy
Continence Nurs 2004;31(2):85–94.

12. Bharucha AE, Zinsmeister AR, Locke GR, et al. Symptoms and quality of life in
community women with fecal incontinence. Clin Gastroenterol Hepatol 2006;
4(8):1004–9.

13. Bharucha AE, Zinsmeister AR, Locke GR, et al. Prevalence and burden of fecal
incontinence: a population-based study in women. Gastroenterology 2005;
129(1):42–9.

14. Dunivan GC, Heymen S, Palsson OS, et al. Fecal incontinence in primary care:
prevalence, diagnosis, and health care utilization. Am J Obstet Gynecol 2010;
202(5):493.e1–6.

15. Hosmer AE, Saini SD, Menees SB. Prevalence and severity of fecal incontinence
in Veterans. J Neurogastroenterol Motil 2019;25(4):576–88.

16. Smith TM, Menees SB, Xu X, et al. Factors associated with quality of life among
women with fecal incontinence. Int Urogynecol J 2013;24(3):493–9.

17. Melville JL, Fan MY, Newton K, et al. Fecal incontinence in US women: a
population-based study. Am J Obstet Gynecol 2005;193(6):2071–6.

18. Perry S, Shaw C, McGrother C, et al. Prevalence of faecal incontinence in adults
aged 40 years or more living in the community. Gut 2002;50(4):480–4.

19. Brown HW, Wexner SD, Segall MM, et al. Quality of life impact in women with
accidental bowel leakage. Int J Clin Pract 2012;66(11):1109–16.

20. Miner PB Jr. Economic and personal impact of fecal and urinary incontinence.
Gastroenterology 2004;126(1 Suppl 1):S8–13.

21. Rubin EB, Buehler AE, Halpern SD. States Worse Than Death Among Hospital-
ized Patients With Serious Illnesses. JAMA Intern Med 2016;176(10):1557–9.

22. Talley NJ, O’Keefe EA, Zinsmeister AR, et al. Prevalence of gastrointestinal
symptoms in the elderly: a population-based study. Gastroenterology 1992;
102(3):895–901.

23. Grover M, Busby-Whitehead J, Palmer MH, et al. Survey of geriatricians on the
effect of fecal incontinence on nursing home referral. J Am Geriatr Soc 2010;
58(6):1058–62.

24. Tsuji I, Whalen S, Finucane TE. Predictors of nursing home placement in
community-based long-term care. J Am Geriatr Soc 1995;43(7):761–6.

25. Xu X, Menees SB, Zochowski MK, et al. Economic cost of fecal incontinence. Dis
Colon Rectum 2012;55(5):586–98.

26. Rao SS. Fecal incontinence in a 56-year-old female executive. Clin Gastroen-
terol Hepatol 2007;5(4):422–6.

27. Fox JC, Fletcher JG, Zinsmeister AR, et al. Effect of aging on anorectal and pel-
vic floor functions in females. Dis Colon Rectum 2006;49(11):1726–35.

28. Lewicky-Gaupp C, Hamilton Q, Ashton-Miller J, et al. Anal sphincter structure
and function relationships in aging and fecal incontinence. Am J Obstet Gyne-
col 2009;200(5):559.e1–5.

29. Yu SW, Rao SS. Anorectal physiology and pathophysiology in the elderly. Clin
Geriatr Med 2014;30(1):95–106.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref8
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref8
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref9
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref9
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref9
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref10
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref10
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref11
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref11
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref12
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref12
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref12
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref13
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref13
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref13
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref14
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref14
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref14
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref15
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref15
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref16
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref16
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref17
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref17
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref18
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref18
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref19
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref19
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref20
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref20
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref21s
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref21s
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref21
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref21
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref21
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref22
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref22
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref22
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref23
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref23
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref24
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref24
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref25
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref25
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref26
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref26
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref27
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref27
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref27
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref28
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref28


Menees & Chey86
30. Kalantar JS, Howell S, Talley NJ. Prevalence of faecal incontinence and associ-
ated risk factors; an underdiagnosed problem in the Australian community?
Med J Aust 2002;176(2):54–7.

31. Menees SB, Smith TM, Xu X, et al. Factors associated with symptom severity in
women presenting with fecal incontinence. Dis Colon Rectum 2013;56(1):
97–102.

32. Markland AD, Goode PS, Burgio KL, et al. Incidence and risk factors for fecal
incontinence in black and white older adults: a population-based study. J Am
Geriatr Soc 2010;58(7):1341–6.

33. Markland AD, Dunivan GC, Vaughan CP, et al. Anal intercourse and fecal incon-
tinence: evidence from the 2009-2010 National Health and Nutrition Examination
Survey. Am J Gastroenterol 2016;111(2):269–74.

34. Bharucha AE, Zinsmeister AR, Schleck CD, et al. Bowel disturbances are the
most important risk factors for late onset fecal incontinence: a population-
based case-control study in women. Gastroenterology 2010;139(5):1559–66.

35. Christoforidis D, Bordeianou L, Rockwood TH, et al. Faecal incontinence in men.
Colorectal Dis 2011;13(8):906–13.

36. Nelson R, Norton N, Cautley E, et al. Community-based prevalence of anal in-
continence. JAMA 1995;274(7):559–61.

37. Bharucha AE, Zinsmeister AR, Locke GR, et al. Risk factors for fecal inconti-
nence: a population-based study in women. Am J Gastroenterol 2006;101(6):
1305–12.

38. Quander CR, Morris MC, Melson J, et al. Prevalence of and factors associated
with fecal incontinence in a large community study of older individuals. Am J
Gastroenterol 2005;100(4):905–9.

39. Geynisman-Tan J, Kenton K, Leader-Cramer A, et al. Anal penetrative inter-
course as a risk factor for fecal incontinence. Female Pelvic Med Reconstr
Surg 2018;24(3):252–5.

40. Wu JM, Matthews CA, Vaughan CP, et al. Urinary, fecal, and dual incontinence in
older U.S. adults. J Am Geriatr Soc 2015;63(5):947–53.

41. Brown HW, Wexner SD, Segall MM, et al. Accidental bowel leakage in the
mature women’s health study: prevalence and predictors. Int J Clin Pract
2012;66(11):1101–8.

42. Andy UU, Ejike N, Khanijow KD, et al. Diet modifications in older women with
fecal incontinence: a qualitative study. Female Pelvic Med Reconstr Surg
2020;26(4):239–43.

43. Hansen JL, Bliss DZ, Peden-McAlpine C. Diet strategies used by women to
manage fecal incontinence. J Wound Ostomy Continence Nurs 2006;33(1):
52–61 [discussion: 61-52].

44. Menees SB, Chandhrasekhar D, Liew EL, et al. A low FODMAP diet may reduce
symptoms in patients with fecal incontinence. Clin Transl Gastroenterol 2019;
10(7):e00060.

45. Menees SB, Jackson K, Fenner D, et al. A randomized pilot study to compare
the effectiveness of a low FODMAP diet vs. psyllium in patients with fecal incon-
tinence and loose stools. Gastroenterology 2020;158(6):S4.

46. Joh HK, Seong MK, Oh SW. Fecal incontinence in elderly Koreans. J Am Geriatr
Soc 2010;58(1):116–21.

47. Bliss DZ, Jung HJ, Savik K, et al. Supplementation with dietary fiber improves
fecal incontinence. Nurs Res 2001;50(4):203–13.

48. Bliss DZ, Savik K, Jung HJ, et al. Dietary fiber supplementation for fecal incon-
tinence: a randomized clinical trial. Res Nurs Health 2014;37(5):367–78.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref29
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref29
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref29
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref30
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref30
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref30
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref31
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref31
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref31
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref32
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref32
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref32
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref33
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref33
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref33
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref34
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref34
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref35
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref35
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref36
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref36
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref36
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref37
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref37
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref37
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref38
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref38
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref38
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref39
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref39
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref40
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref40
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref40
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref41
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref41
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref41
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref42
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref42
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref42
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref43
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref43
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref43
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref44
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref44
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref44
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref45
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref45
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref46
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref46
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref47
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref47


Fecal Incontinence 87
49. Townsend MK, Matthews CA, Whitehead WE, et al. Risk factors for fecal incon-
tinence in older women. Am J Gastroenterol 2013;108(1):113–9.

50. Markland AD, Richter HE, Burgio KL, et al. Weight loss improves fecal inconti-
nence severity in overweight and obese women with urinary incontinence. Int
Urogynecol J 2011;22(9):1151–7.

51. Burgio KL, Richter HE, Clements RH, et al. Changes in urinary and fecal incon-
tinence symptoms with weight loss surgery in morbidly obese women. Obstet
Gynecol 2007;110(5):1034–40.

52. Norton C, Whitehead WE, Bliss DZ, et al. Conservative management of Fecal In-
continence in Adults Committee of the International Consultation on I. Manage-
ment of fecal incontinence in adults. Neurourol Urodyn 2010;29(1):199–206.

53. Program MMMBC. Available at: http://www.med.umich.edu/1libr/MBCP/
Splinting.pdf. March 18, 2021.

54. Kon Y, Ichikawa-Shigeta Y, Iuchi T, et al. Effects of a skin barrier cream on man-
agement of incontinence-associated dermatitis in older women: a cluster ran-
domized controlled trial. J Wound Ostomy Continence Nurs 2017;44(5):481–6.

55. Markland AD, Burgio KL, Whitehead WE, et al. Loperamide Versus Psyllium Fi-
ber for Treatment of Fecal Incontinence: The Fecal Incontinence Prescription
(Rx) Management (FIRM) Randomized Clinical Trial. Dis Colon Rectum 2015;
58(10):983–93.

56. Jelovsek JE, Markland AD, Whitehead WE, et al. Controlling faecal incontinence
in women by performing anal exercises with biofeedback or loperamide: a rand-
omised clinical trial. Lancet Gastroenterol Hepatol 2019;4(9):698–710.

57. Sjodahl J, Walter SA, Johansson E, et al. Combination therapy with biofeedback,
loperamide, and stool-bulking agents is effective for the treatment of fecal in-
continence in women: a randomized controlled trial. Scand J Gastroenterol
2015;50(8):965–74.

58. Camilleri M. Bile acid diarrhea: prevalence, pathogenesis, and therapy. Gut
Liver 2015;9(3):332–9.

59. Remes-Troche JM, Ozturk R, Philips C, et al. Cholestyramine: a useful adjunct
for the treatment of patients with fecal incontinence. Int J Colorectal Dis 2008;
23(2):189–94.

60. Santoro GA, Eitan BZ, Pryde A, et al. Open study of low-dose amitriptyline in the
treatment of patients with idiopathic fecal incontinence. Dis Colon Rectum 2000;
43(12):1676–81, discussion: 1681-1672].

61. Omar MI, Alexander CE. Drug treatment for faecal incontinence in adults. Co-
chrane Database Syst Rev 2013;6:CD002116.

62. Dumoulin C, Hay-Smith J. Pelvic floor muscle training versus no treatment, or
inactive control treatments, for urinary incontinence in women. Cochrane Data-
base Syst Rev 2010;(1):CD005654.

63. Norton C, Cody JD. Biofeedback and/or sphincter exercises for the treatment of
faecal incontinence in adults. Cochrane Database Syst Rev 2012;7:CD002111.

64. Chiarioni G, Ferri B, Morelli A, et al. Bio-feedback treatment of fecal inconti-
nence: where are we, and where are we going? World J Gastroenterol 2005;
11(31):4771–5.

65. Van Koughnett JA, Wexner SD. Current management of fecal incontinence:
choosing amongst treatment options to optimize outcomes. World J Gastroen-
terol 2013;19(48):9216–30.

66. Norton C, Chelvanayagam S, Wilson-Barnett J, et al. Randomized controlled trial
of biofeedback for fecal incontinence. Gastroenterology 2003;125(5):1320–9.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref48
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref48
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref49
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref49
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref49
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref50
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref50
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref50
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref51
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref51
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref51
http://www.med.umich.edu/1libr/MBCP/Splinting.pdf
http://www.med.umich.edu/1libr/MBCP/Splinting.pdf
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref53
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref53
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref53
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55s
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55s
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55s
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55s
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref54
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref54
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref54
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref55
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref56
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref56
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref57
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref57
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref57
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref58
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref58
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref58
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref59
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref59
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref60
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref60
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref60
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref61
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref61
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref62
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref62
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref62
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref63
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref63
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref63
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref64
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref64


Menees & Chey88
67. Heymen S, Scarlett Y, Jones K, et al. Randomized controlled trial shows biofeed-
back to be superior to pelvic floor exercises for fecal incontinence. Dis Colon
Rectum 2009;52(10):1730–7.

68. Graf W, Mellgren A, Matzel KE, et al. Efficacy of dextranomer in stabilised hyal-
uronic acid for treatment of faecal incontinence: a randomised, sham-controlled
trial. Lancet 2011;377(9770):997–1003.

69. Dodi G, Jongen J, de la Portilla F, et al. An open-label, noncomparative, multi-
center study to evaluate efficacy and safety of NASHA/Dx gel as a bulking agent
for the treatment of fecal incontinence. Gastroenterol Res Pract 2010;2010:
467136.

70. Dehli T, Stordahl A, Vatten LJ, et al. Sphincter training or anal injections of dex-
tranomer for treatment of anal incontinence: a randomized trial. Scand J Gastro-
enterol 2013;48(3):302–10.

71. Efron JE. The SECCA procedure: a new therapy for treatment of fecal inconti-
nence. Surg Technol Int 2004;13:107–10.

72. Frascio M, Mandolfino F, Imperatore M, et al. The SECCA procedure for faecal
incontinence: a review. Colorectal Dis 2014;16(3):167–72.

73. Lam TJ, Visscher AP, Meurs-Szojda MM, et al. Clinical response and sustainabil-
ity of treatment with temperature-controlled radiofrequency energy (Secca) in
patients with faecal incontinence: 3 years follow-up. Int J Colorectal Dis 2014;
29(6):755–61.

74. Visscher AP, Lam TJ, Meurs-Szojda MM, et al. Temperature-controlled delivery
of radiofrequency energy in fecal incontinence: a randomized sham-controlled
clinical trial. Dis Colon Rectum 2017;60(8):860–5.

75. Thaha MA, Abukar AA, Thin NN, et al. Sacral nerve stimulation for faecal incon-
tinence and constipation in adults. Cochrane Database Syst Rev 2015;8:
CD004464.

76. Patton V, Wiklendt L, Arkwright JW, et al. The effect of sacral nerve stimulation on
distal colonic motility in patients with faecal incontinence. Br J Surg 2013;100(7):
959–68.

77. Leroi AM, Parc Y, Lehur PA, et al. Efficacy of sacral nerve stimulation for fecal
incontinence: results of a multicenter double-blind crossover study. Ann Surg
2005;242(5):662–9.

78. Vaizey CJ, Kamm MA, Roy AJ, et al. Double-blind crossover study of sacral
nerve stimulation for fecal incontinence. Dis Colon Rectum 2000;43(3):298–302.

79. Kahlke V, Topic H, Peleikis HG, et al. Sacral nerve modulation for fecal inconti-
nence: results of a prospective single-center randomized crossover study. Dis
Colon Rectum 2015;58(2):235–40.

80. Hull T, Giese C, Wexner SD, et al. Long-term durability of sacral nerve stimulation
therapy for chronic fecal incontinence. Dis Colon Rectum 2013;56(2):234–45.

81. Ratto C, Litta F, Parello A, et al. Sacral nerve stimulation is a valid approach in
fecal incontinence due to sphincter lesions when compared to sphincter repair.
Dis Colon Rectum 2010;53(3):264–72.

82. Brouwer R, Duthie G. Sacral nerve neuromodulation is effective treatment for
fecal incontinence in the presence of a sphincter defect, pudendal neuropathy,
or previous sphincter repair. Dis Colon Rectum 2010;53(3):273–8.

83. Iachetta RP, Cola A, Villani RD. Sacral nerve stimulation in the treatment of fecal
incontinence - the experience of a pelvic floor center: short term results. J Interv
Gastroenterol 2012;2(4):189–92.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref65
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref65
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref65
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref66
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref66
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref66
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref67
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref67
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref67
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref67
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref68
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref68
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref68
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref69
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref69
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref70
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref70
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref71
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref71
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref71
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref71
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref72
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref72
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref72
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref73
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref73
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref73
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref74
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref74
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref74
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref75
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref75
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref75
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref76
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref76
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref77
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref77
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref77
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref78
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref78
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref79
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref79
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref79
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref80
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref80
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref80
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref81
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref81
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref81


Fecal Incontinence 89
84. Ratto C, Litta F, Parello A, et al. Sacral nerve stimulation in faecal incontinence
associated with an anal sphincter lesion: a systematic review. Colorectal Dis
2012;14(6):e297–304.

85. Bosch JL, Groen J. Sacral (S3) segmental nerve stimulation as a treatment for
urge incontinence in patients with detrusor instability: results of chronic electri-
cal stimulation using an implantable neural prosthesis. J Urol 1995;154(2 Pt 1):
504–7.

86. MacDiarmid SA, Siegel SW. Posterior tibial nerve stimulation before a trial of
sacral nerve stimulation for refractory urge incontinence. J Urol 2014;191(6):
1652–4.

87. Vandoninck V, Van Balken MR, Finazzi Agro E, et al. Posterior tibial nerve stimula-
tion in the treatment of urge incontinence. Neurourol Urodyn 2003;22(1):17–23.

88. van der Wilt AA, Giuliani G, Kubis C, et al. Randomized clinical trial of percuta-
neous tibial nerve stimulation versus sham electrical stimulation in patients with
faecal incontinence. Br J Surg 2017;104(9):1167–76.

89. Thin NN, Taylor SJ, Bremner SA, et al. Randomized clinical trial of sacral versus
percutaneous tibial nerve stimulation in patients with faecal incontinence. Br J
Surg 2015;102(4):349–58.

90. Knowles CH, Horrocks EJ, Bremner SA, et al. Percutaneous tibial nerve stimu-
lation versus sham electrical stimulation for the treatment of faecal incontinence
in adults (CONFIDeNT): a double-blind, multicentre, pragmatic, parallel-group,
randomised controlled trial. Lancet 2015;386(10004):1640–8.

91. Leroi AM, Siproudhis L, Etienney I, et al. Transcutaneous electrical tibial nerve
stimulation in the treatment of fecal incontinence: a randomized trial (CONSORT
1a). Am J Gastroenterol 2012;107(12):1888–96.

92. Lukacz ES, Segall MM, Wexner SD. Evaluation of an anal insert device for the
conservative management of fecal incontinence. Dis Colon Rectum 2015;
58(9):892–8.

93. Segal JP, Leo CA, Hodgkinson JD, et al. Acceptability, effectiveness and safety
of a Renew((R)) anal insert in patients who have undergone restorative procto-
colectomy with ileal pouch-anal anastomosis. Colorectal Dis 2019;21(1):73–8.

94. Richter HE, Matthews CA, Muir T, et al. A vaginal bowel-control system for the
treatment of fecal incontinence. Obstet Gynecol 2015;125(3):540–7.

95. Richter HE, Dunivan G, Brown HW, et al. A 12-month clinical durability of effec-
tiveness and safety evaluation of a vaginal bowel control system for the nonsur-
gical treatment of fecal incontinence. Female Pelvic Med Reconstr Surg 2019;
25(2):113–9.

96. Pelvalon I. Eclipse� system instructions for use. Available at: http://eclipsesystem.
com/wp-content/uploads/2017/09/IFU615-Rev-D-Physician-Instructions-for-Use-
170831.pdf. March 21, 2021.

97. Emmanuel A. Neurogenic bowel dysfunction. F1000Res 2019;8:F1000.
98. Mekhael M, Kristensen HO, Larsen HM, et al. Transanal irrigation for neurogenic

bowel disease, low anterior resection syndrome, faecal incontinence and
chronic constipation: a systematic review. J Clin Med 2021;10(4):753.

99. Johnson E, Carlsen E, Steen TB, et al. Short- and long-term results of secondary
anterior sphincteroplasty in 33 patients with obstetric injury. Acta Obstet Gyne-
col Scand 2010;89(11):1466–72.

100. Dudding TC, Vaizey CJ, Kamm MA. Obstetric anal sphincter injury: incidence,
risk factors, and management. Ann Surg 2008;247(2):224–37.

101. Bravo Gutierrez A, Madoff RD, Lowry AC, et al. Long-term results of anterior
sphincteroplasty. Dis Colon Rectum 2004;47(5):727–31 [discussion: 731-722].
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref82
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref82
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref82
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref83
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref83
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref83
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref83
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref84
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref84
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref84
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref85
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref85
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref86
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref86
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref86
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref87
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref87
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref87
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref88
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref88
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref88
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref88
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref89
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref89
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref89
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref90
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref90
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref90
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref91
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref91
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref91
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref92
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref92
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref93
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref93
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref93
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref93
http://eclipsesystem.com/wp-content/uploads/2017/09/IFU615-Rev-D-Physician-Instructions-for-Use-170831.pdf
http://eclipsesystem.com/wp-content/uploads/2017/09/IFU615-Rev-D-Physician-Instructions-for-Use-170831.pdf
http://eclipsesystem.com/wp-content/uploads/2017/09/IFU615-Rev-D-Physician-Instructions-for-Use-170831.pdf
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref95
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref96
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref96
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref96
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref97
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref97
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref97
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref98
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref98
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref99
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref99


Menees & Chey90
102. Wexner SD, Bleier J. Current surgical strategies to treat fecal incontinence.
Expert Rev Gastroenterol Hepatol 2015;9(12):1577–89.

103. Oom DM, Gosselink MP, Schouten WR. Anterior sphincteroplasty for fecal incon-
tinence: a single center experience in the era of sacral neuromodulation. Dis Co-
lon Rectum 2009;52(10):1681–7.

104. Zutshi M, Tracey TH, Bast J, et al. Ten-year outcome after anal sphincter repair
for fecal incontinence. Dis Colon Rectum 2009;52(6):1089–94.

105. Halverson AL, Hull TL. Long-term outcome of overlapping anal sphincter repair.
Dis Colon Rectum 2002;45(3):345–8.

106. Maslekar S, Gardiner AB, Duthie GS. Anterior anal sphincter repair for fecal incon-
tinence: good long-term results are possible. J Am Coll Surg 2007;204(1):40–6.

107. Glasgow SC, Lowry AC. Long-term outcomes of anal sphincter repair for fecal
incontinence: a systematic review. Dis Colon Rectum 2012;55(4):482–90.

108. El-Gazzaz G, Zutshi M, Hannaway C, et al. Overlapping sphincter repair: does
age matter? Dis Colon Rectum 2012;55(3):256–61.

109. Sinha CK, Grewal A, Ward HC. Antegrade continence enema (ACE): current
practice. Pediatr Surg Int 2008;24(6):685–8.

110. Patel AS, Saratzis A, Arasaradnam R, et al. Use of antegrade continence enema
for the treatment of fecal incontinence and functional constipation in adults: a
systematic review. Dis Colon Rectum 2015;58(10):999–1013.

111. Sturkenboom R, van der Wilt AA, van Kuijk SMJ, et al. Long-term outcomes of a
Malone antegrade continence enema (MACE) for the treatment of fecal inconti-
nence or constipation in adults. Int J Colorectal Dis 2018;33(10):1341–8.

112. Meurette G, Duchalais E, Lehur PA. Surgical approaches to fecal incontinence
in the adult. J Visc Surg 2014;151(1):29–39.

113. Hocevar B, Gray M. Intestinal diversion (colostomy or ileostomy) in patients with
severe bowel dysfunction following spinal cord injury. J Wound Ostomy Conti-
nence Nurs 2008;35(2):159–66.

114. Colquhoun P, Kaiser R Jr, Efron J, et al. Is the quality of life better in patientswith co-
lostomy than patients with fecal incontinence? World J Surg 2006;30(10):1925–8.

115. Norton C, Burch J, Kamm MA. Patients’ views of a colostomy for fecal inconti-
nence. Dis Colon Rectum 2005;48(5):1062–9.

116. Rao SS, Coss-Adame E, Tantiphlachiva K, et al. Translumbar and transsacral
magnetic neurostimulation for the assessment of neuropathy in fecal inconti-
nence. Dis Colon Rectum 2014;57(5):645–52.

117. Rao SSC, Xiang X, Sharma A, et al. Translumbosacral neuromodulation therapy
for fecal incontinence: a randomized frequency response trial. Am J Gastroen-
terol 2021;116(1):162–70.

118. Lehur PA, McNevin S, Buntzen S, et al. Magnetic anal sphincter augmentation
for the treatment of fecal incontinence: a preliminary report from a feasibility
study. Dis Colon Rectum 2010;53(12):1604–10.

119. Sugrue J, Lehur PA, Madoff RD, et al. Long-term experience of magnetic anal
sphincter augmentation in patients with fecal incontinence. Dis Colon Rectum
2017;60(1):87–95.

120. Pakravan F, Helmes C. Magnetic anal sphincter augmentation in patients with
severe fecal incontinence. Dis Colon Rectum 2015;58(1):109–14.

121. Trebol J, Carabias-Orgaz A, Garcia-Arranz M, et al. Stem cell therapy for faecal
incontinence: current state and future perspectives. World J Stem Cells 2018;
10(7):82–105.

122. Dadhich P, Bohl JL, Tamburrini R, et al. BioSphincters to treat fecal incontinence
in nonhuman primates. Sci Rep 2019;9(1):18096.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref100
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref100
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref101
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref101
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref101
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref102
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref102
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref103
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref103
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref104
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref104
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref105
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref105
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref106
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref106
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref107
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref107
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref108
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref108
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref108
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref109
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref109
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref109
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref110
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref110
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref111
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref111
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref111
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref112
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref112
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref113
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref113
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref114
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref114
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref114
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref115
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref115
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref115
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref116
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref116
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref116
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref117
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref117
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref117
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref118
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref118
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref119
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref119
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref119
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref120
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref120


Fecal Incontinence 91
123. Frudinger A, Pfeifer J, Paede J, et al. Autologous skeletal-muscle-derived cell
injection for anal incontinence due to obstetric trauma: a 5-year follow-up of
an initial study of 10 patients. Colorectal Dis 2015;17(9):794–801.

124. Sarveazad A, Newstead GL, Mirzaei R, et al. A new method for treating fecal in-
continence by implanting stem cells derived from human adipose tissue: prelim-
inary findings of a randomized double-blind clinical trial. Stem Cell Res Ther
2017;8(1):40.

125. Boyer O, Bridoux V, Giverne C, et al. Autologous myoblasts for the treatment of
fecal incontinence: results of a phase 2 randomized placebo-controlled study
(MIAS). Ann Surg 2018;267(3):443–50.
Descargado para Anonymous User (n/a) en National Library of Health and Social Security de 
ClinicalKey.es por Elsevier en marzo 16, 2022. Para uso personal exclusivamente. No se permiten 

otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0889-8553(21)00732-9/sref121
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref121
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref121
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref122
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref122
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref122
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref122
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref123
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref123
http://refhub.elsevier.com/S0889-8553(21)00732-9/sref123

	Fecal Incontinence
	Key points
	Introduction
	Pathogenesis
	Risk factors
	Diagnosis
	Fecal Soilage
	Liquid Stool Incontinence
	Solid Stool Incontinence

	Treatment of fecal incontinence
	Dietary Interventions
	Lifestyle Modifications
	Pharmacologic Therapy
	Biofeedback Therapy
	Anal Augmentation
	Perianal injection of bulking agents

	Radiofrequency Energy
	Neuromodulation
	Sacral nerve stimulation

	Percutaneous Tibial Nerve Stimulation
	Insertion Devices
	Anal inserts

	Vaginal Bowel Control System
	Transanal Irrigation
	Surgical Options
	Sphincteroplasty
	Muscle transposition
	Antegrade continence enema
	Fecal Diversion

	Potential Future Treatments
	Translumbosacral neuromodulation therapy
	Magnetic anal sphincter
	Stem cell therapy


	Summary
	Clinics care points
	References


