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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of systematic reviews to assist public- and 
private-sector organizations in their efforts to improve the quality of health care in the United 
States. These reviews provide comprehensive, science-based information on common, costly 
medical conditions, and new health care technologies and strategies.  

Systematic reviews are the building blocks underlying evidence-based practice; they focus 
attention on the strength and limits of evidence from research studies about the effectiveness and 
safety of a clinical intervention. In the context of developing recommendations for practice, 
systematic reviews can help clarify whether assertions about the value of the intervention are 
based on strong evidence from clinical studies. For more information about AHRQ EPC 
systematic reviews, see www.effectivehealthcare.ahrq.gov/reference/purpose.cfm  

AHRQ expects that these systematic reviews will be helpful to health plans, providers, 
purchasers, government programs, and the health care system as a whole. Transparency and 
stakeholder input are essential to the Effective Health Care Program. Please visit the Web site 
(www.effectivehealthcare.ahrq.gov) to see draft research questions and reports or to join an e-
mail list to learn about new program products and opportunities for input.  
        We welcome comments on this systematic review. They may be sent by mail to the Task 
Order Officer named below at:  Agency for Healthcare Research and Quality, 540 Gaither Road, 
Rockville, MD 20850, or by email to epc@ahrq.hhs.gov.  
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Director Acting Director 
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Treatments for Fecal Incontinence 
Structured Abstract 
 
Objective. To assess the efficacy and comparative effectiveness of surgical and nonsurgical 
treatments for fecal incontinence (FI) in adults. 
 
Data sources. Ovid MEDLINE®, Embase®, PEDro®, CINAHL, AMED, and the Cochrane 
Central Register of Controlled Trials (CENTRAL), hand searches of systematic reviews.  
 
Methods. Two investigators screened abstracts of identified references for eligibility (examined 
treatments in adults with FI, published 1980 to present, had a control/comparator group; case 
series were included for surgical interventions). Full-text articles were reviewed to identify 
patient-reported outcomes (FI episodes, FI severity, quality of life, urgency, pain, other). We 
extracted data, assessed risk of bias of individual studies, and evaluated strength of evidence for 
each comparison and outcome. 
 
Results. Sixty-three unique studies met inclusion criteria; an additional 52 surgical case series 
were examined for surgical adverse effects. Enrolled adults were mostly female with mixed FI 
etiologies. Most RCTs were nonsurgical (n=37); 13 examined pelvic floor muscle training 
(PFMT) and PFMT with biofeedback (PFMT-BF). Meta-analysis was not possible because 
numerous outcomes were used. Low strength evidence suggests that dietary fiber (psyllium) 
decreases FI episodes (-2.5 per week) at 1 month; clonidine has no effect; and PFMT-BF with 
electrostimulation is no more effective than PFMT-BF for FI severity and quality of life over 2 to 
3 months. Low-strength evidence at 6 months suggests that dextranomer anal bulking injections 
are more effective than sham injections on FI quality of life, the number of FI-free days, and the 
percent of adults with at least 50 percent reduction from baseline in FI episodes; but no more 
effective than PFMT-BF with or without electrostimulation on FI severity (PFMT-BF -5.4 vs. 
dextranomer -4.6 point Vaizey score improvements) and quality of life; and no more effective 
than sham injection on FI severity (-2.5 vs. -1.7 point sham improvement in Cleveland Clinic FI 
score [CCFIS]) or FI episode frequency. Moderate-strength evidence suggests that Durasphere® 
(off-label) bulking injections reduce FI severity up to 6 months (-4 to -5 points CCFIS) but gains 
diminish thereafter. Evidence was insufficient for all other comparisons. Surgical improvements 
varied. Temporary nonsurgical treatments had few minor adverse effects (AEs). Surgical 
treatments were associated with more frequent and more severe complications than nonsurgical 
interventions. AEs were most frequent for the artificial bowel sphincter (22-100% of adults). 
Surgical AEs ranged from minor to major (infection, bowel obstruction, perforation, fistula). 
Major surgical complications often required reoperation; fewer required permanent colostomy. 
Only 12 percent of RCTs were high quality.    
 
Conclusion. There is limited evidence to support any FI treatments beyond 3 to 6 months. It is 
difficult to compare the effectiveness of surgical to nonsurgical FI treatments because 
nonsurgical approaches generally precede surgery, and adults who undergo surgery have 
typically failed more nonsurgical treatment. Most current interventions show modest 
improvements in FI outcomes that meet minimal important differences (MID) in the short-term, 
where MID is known. Surgical interventions have substantial complications. Numerous outcome 
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measures and lack of compliance with study reporting standards are modifiable impediments in 
the field. Future studies should focus on longer-term effects and attempt to identify etiologic 
subgroups that might benefit from specific interventions. 
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Introduction 
Background 

Fecal incontinence (FI) is the recurrent involuntary loss of fecal material,1,2 which is defined 
by the frequency of episodes (such as daily or weekly episode counts) and by the consistency of 
the fecal material (solid, liquid, or mucus).1,3 FI severity varies widely and the amount of leakage 
can vary across episodes. The negative psychological effects, social stigma, and reduced quality 
of life surrounding FI can be devastating.3 Severe skin breakdown and ulceration can result from 
FI, particularly in nursing home residents and immobile adults.  

FI prevalence increases with age and varies by sex, but prevalence varies across patient 
populations and by FI definition used. Among community-dwelling adults, the prevalence of FI 
is 8.3 percent,2 with higher prevalence in women (9 percent) than men (7.7 percent).2 FI affects 
less than 3 percent of young adults age 20 to 29 but more than 15 percent of adults age 70 and 
older.2 Women over age 40 are disproportionately affected due to pelvic floor dysfunction after 
childbirth and obstetrical trauma. At least half of all nursing home residents and 83 percent of 
residents with severe cognitive impairment have experienced FI.4 Monthly FI occurs in 6 percent 
to 25 percent4 of adults, with weekly prevalence less than 3 percent.2 Of the 8.3 percent of 
affected community-dwelling adults, 6.2 percent experience FI as liquid stool, 1.6 percent as 
solid stool, and 3.1 percent as mucus.2  

FI etiologies fall into two broad categories: nonneurological or neurological. Nonneurological 
causes of FI may be structural (e.g., muscle damage from episiotomy or surgery), functional (e.g., 
post-radiation or muscle atrophy), due to an underlying gastrointestinal (GI) disorder (e.g., 
inflammatory bowel disease), from stool consistency problems, or from other factors. 
Neurological causes of FI include damage to the nervous system or advanced cognitive 
impairment. Multiple causes of FI in individual adults are common and a dominant etiology may 
not be determinable. Risk factors for FI include increasing age, female sex, chronic diarrhea, 
nerve damage (from injury, multiple sclerosis, or chronic diabetes), postsurgical or post radiation 
complications, cognitive impairment, or other factors such as severe constipation.4,5 

Treatment goals are to decrease the frequency and severity of FI episodes. Treatments for FI 
are imperfect and combinations are common. FI treatments typically follow a progression from 
nonsurgical to surgical, and from easy to implement (dietary fiber, drugs) to more intensive 
nonsurgical (pelvic floor muscle training with biofeedback [PFMT-BF, electrostimulation]), to 
permanent nonsurgical or surgical treatments. However, nonsurgical treatments may also be used 
to complement surgical treatment. As a result, the nature of patients offered different types of FI 
treatment can vary widely. 

Nonsurgical treatments include dietary fiber supplementation,5 bowel schedules, stool-
modifying drugs,6 PFMT-BF,7,8 anal plugs, rectal irrigation,9,10 or combinations thereof.5,7 A new 
vaginal bowel control device received Food and Drug Administration (FDA) approval in 
February 2015.11 Injections of biocompatible tissue-bulking agents into the anal canal walls are a 
newer, more invasive nonsurgical procedure.12 Surgical procedures used to treat FI in the United 
States include implanted sacral nerve stimulation (SNS), radiofrequency anal sphincter 
remodeling (SECCA), anal sphincter repair (sphincteroplasty), sphincter replacement (artificial 
anal sphincter or muscle transposition), surgical correction of conditions that can result in FI 
(rectal prolapse, hemorrhoids, or rectocele), or, when all other treatments fail, colostomy.1,5,13,14  

FI etiologies and other patient factors dictate feasible treatment options.1 For example, the 
range of treatment approaches used for FI in adults with spinal cord (neurologic) injury would 
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differ from those used to treat pelvic floor muscle atrophy (structural weakness) or anal sphincter 
injury (structural damage).  

Although many recent systematic reviews have assessed the effectiveness of component 
treatments for FI,6-8,12-22 none have yet examined the collective evidence for FI treatment 
effectiveness, reported overall and subgroup treatment effects (when available), or examined the 
long-term treatment effects across all FI treatments. Given the heterogeneous population of 
adults afflicted with FI, information on subgroup treatment outcomes across that range of 
available FI treatments would advance knowledge and have the potential to improve patient care 
and outcomes.3  

This systematic review synthesizes the available evidence on FI treatment outcomes across 
FI etiologies and treatments to provide current and potentially better information to aid 
decisionmaking for both patients and physicians and identifies gaps in the evidence base for 
treatment-subgroup combinations. Additional information on baseline patient factors that could 
modify treatment effects, such as age, sex, FI severity, comorbidities, and prior FI treatments, 
will be addressed when available.  

Our findings should inform FI treatment guidelines and clinical decisions in general.  

Scope and Key Questions 

Scope of the Review 
This review provides comparative effectiveness (benefits and harms) information on FI 

treatments for patients and their health care providers and reports it in the context of how FI 
treatment decisions are commonly made along the spectrum of available interventions, from 
initial presentation to a primary care provider, to more complex and invasive interventions for 
persistent and/or severe FI. Adults with FI are rarely offered surgery as an initial approach; even 
with structural injuries, such as anal sphincter tears, the magnitude of structural defect may not 
dictate the functional improvements possible from conservative measures alone. Therefore, 
nonsurgical interventions are often the first-line treatment, and these measures are often 
continued throughout successive additional treatments if the desired level of fecal continence is 
not obtained, or sustained, with initial measures.   

We report treatments from least to most invasive within each category of nonsurgical and 
surgical approaches. Nonsurgical interventions are further divided into temporary nonsurgical 
(such as dietary fiber and PFMT) and permanent nonsurgical, such as injectable bulking agents. 
We report summary information across all included etiologies, then add etiologic subgroup-
specific outcomes whenever the literature permitted.  
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Key Questions  

Key Question 1: What is the comparative effectiveness of treatments to improve 
quality of life and continence and lessen the severity of fecal incontinence in 
affected adults? 

Key Question 2: What adverse effects are associated with specific treatments for 
adults with fecal incontinence? 

The analytic framework for this review is in Appendix A. The PICOTS elements 
(Population, Intervention, Comparator, Outcomes, Timing, Setting) that determined study 
inclusion is identified in Table 1 below.   

Table 1. PICOTS framework for fecal incontinence systematic review 
Element Inclusion Criteria 
Population • Adults age 18 and older with patient or investigator reported FI. Included adults per study 

were classified by FI etiologic subgroups: mixed, geriatric, structural, GI (altered GI 
motility/stool texture), neurogenic (SCI vs. mixed neurogenic), unknown or not reported. 
Additional subgroups were included as identified in the literature.  

• Excluded: Adults with fistulas; adults with structural problems (e.g., rectal prolapse) that may 
or may not be associated with FI, for which the treatment was designed to correct the 
structural problem, not treat FI.  

Interventions • Studies that tested the effectiveness FDA-approved treatments for FI and medications used 
off-label (not specifically approved for the treatment of FI) and available for use in U.S. Both 
nonsurgical (temporary vs. permanent), surgical and combinations of interventions were 
included for KQ 1 and KQ 2. 

• For treatments not FDA-approved but used outside of the U.S., studies were included if a 
treatment was FDA-approved for some indication and was used off-label in the U.S. and if a 
device was FDA-approved for FI under a certain brand name (e.g., an anal plug) and there 
were studies comparing it to other brands approved only in Europe.  

• Excluded: We excluded colostomy, diarrhea treatments in the absence of FI, laxatives used 
exclusively for stool impaction 

Comparators All other treatment options, alone or in combination. Where available, trials with placebo or 
sham controls were included. 

Outcomes Studies reported at least one patient-reported outcome  
KQ 1: Benefits of treatment 
• FI Severity and Impact: Changes from baseline (such as FI frequency, FI consistency, 

CCFIS,23 FISI,24 Vaizey FI Score,25 Pescatori FI Score,26 SMFIS,27 fecal urgency, change in 
FI coping behaviors, emotional and psychological outcomes, social activity and sexual 
function) 

• Quality of Life: such as FIQL28 
• Health status: such as SF-3629  
• Other: satisfaction with treatment, effectiveness of treatment, improvement 
KQ 2: Adverse effects of treatment(s): Pain (abdominal, other); worsening of FI (frequency, 
severity); GI symptoms (such as cramping, bloating, difficultly evacuating bowels, constipation); 
surgical complications (such as infection, revision surgery, colostomy); negative 
emotional/psychological effects; other adverse effect(s) related to treatment (local dermatitis, 
skin breakdown, urinary tract infection, headache, nausea etc.) 

Timing Followup more than 1 day. Since FI is a chronic condition, most interest is in studies with at 
least 3 months of followup after treatment initiation were the main focus of the review 
Excluded: Studies where the only outcome was assessed the same day as the only treatment 

Setting Any setting (community dwelling, long-term care, other) 
F=fecal incontinence; FDA=Food and Drug Administration; GI=gastrointestinal; IBS=irritable bowel syndrome; KQ=key 
question; CCFIS=Cleveland Clinic Fecal Incontinence Score; FISI=Fecal Incontinence Severity Index; FIQL=Fecal 
Incontinence Quality of Life Instrument; SMFIS=St. Mark’s Fecal Incontinence Score; SF-36=Medical Outcomes Study 
Short-Form 36-item Health Survey; SCI=spinal cord injury; UC=ulcerative colitis; NR=not reported; PICOTS=Population, 
Intervention, Comparator, Outcomes, Timing, Setting  
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Methods 
The methods for this comparative effectiveness review (CER) update follow the methods 

suggested in the AHRQ Methods Guide for Effectiveness and Comparative Effectiveness 
Reviews (available at http://www.effectivehealthcare.ahrq.gov/methodsguide.cfm); some 
methods map to the PRISMA checklist.30 We recruited a technical expert panel (TEP) to provide 
specialized and expert content feedback on the review protocol, which is posted on AHRQ’s 
Effective Healthcare web site. This section summarizes the methods we used.  

Literature Search Strategy 
Bibliographic database searches identified randomized controlled trials and observational 

studies published from 1980 to October 2014 on treatments for adults with FI to include early 
studies of antidiarrheal drugs that are currently used in the treatment of FI. Relevant 
bibliographic databases for this topic included Ovid MEDLINE®, Embase, CINAHL, the 
Cochrane Central Register of Controlled Trials (CENTRAL), Ovid Physiotherapy Evidence 
Database (PEDro), and Allied and Complementary Medicine (AMED). Our search strategies 
through October 2014 are in Appendix B. An experienced librarian developed the MEDLINE 
search strategy, which was modified for other databases. Additionally, we searched reference 
lists of systematic reviews published since 2007 that evaluated treatments for FI to confirm that 
our search captured evidence in recent review updates, and to avoid the inclusion of obsolete 
treatments or interventions that have been replaced with newer approaches. 

Grey literature searches were conducted via ClinicalTrials.gov and from Scientific 
Information Packets (SIP) received from relevant industry stakeholders who submitted published 
and unpublished information on their product(s) at the request of AHRQ for this review. Grey 
literature search results were used to identify studies and outcomes not reported in the published 
literature to assess publication and reporting bias and inform future research needs. 

Studies for this comparative effectiveness review of treatments for FI were selected based on 
the PICOTS framework outlined in the section above, and on the study-specific inclusion criteria 
described in Table 2 below. 

Table 2. Study inclusion criteria for fecal incontinence review 
Category Criteria for Study Inclusion 
Study enrollment • Adults with FI 
Study designs  • Randomized clinical trials (RCTs), nonrandomized controlled trials, and prospective or 

retrospective cohort studies with control groups were included. Surgical observational 
studies without control groups (case series, n >10) were included if they assessed 
treatment harms (Key Question 2). Published systematic reviews were used for 
reference list cross checking only. 

Time of publication • English language RCTs and observational studies published from 1980 forward (to 
include early studies of drugs that are currently used in the treatment of FI); reference 
lists from systematic literature reviews were examined from 2007 forward. 

Language of publication • We limited included studies to English language publications because that literature 
best represents FDA-approved and/or interventions available in the United States. The 
search strategies were not limited by language. 

Study quality • All studies that met the inclusion criteria were screened for eligibility  
• Studies that did not adequately report study information to allow the abstraction of 

patient-important outcomes identified in the key questions, or had indeterminate 
numerators and denominators for those outcomes and adverse event rates were 
excluded from the analytic set. 

KQ=key question; RCT=randomized controlled trial; FDA=Food and Drug Administration; FI=Fecal Incontinence 
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Study Selection and Data Extraction 
Two independent investigators reviewed titles and abstracts of bibliographic database search 

results to identify studies that examined interventions for FI and reported at least one patient-
reported outcome regarding FI severity, impact, or quality of life. Citations deemed potentially 
eligible by either investigator underwent full text screening to determine if all inclusion criteria 
were met. Differences in screening decisions were resolved by consultation between 
investigators and a third investigator. Studies excluded during full-text screening are listed in 
Appendix C. 

We extracted data from included studies into evidence tables by the type of study design. 
Extracted data included the relevant population, intervention, baseline, and outcomes data on the 
adult subgroups of interest. Initial data abstraction was quality checked by a second investigator.  

Quality (Risk of Bias) Assessment of Individual Studies 
Risk of bias of eligible studies was assessed by at least two independent investigators using 

instruments specific to each study design (Appendix D). Two investigators consulted to reconcile 
discrepancies in overall risk-of-bias assessments and, when needed, a third investigator was 
consulted to reconcile the summary judgment. We assessed randomized control trial (RCT) risk 
of bias using a modified Cochrane risk-of-bias tool31 (Appendix D). The risk of bias elements of 
the tool are sequence generation, allocation concealment, blinding of participants and personnel, 
blinding of outcome assessment, incomplete outcome data, selective outcome reporting, and 
other sources of bias (i.e., problems not covered by other domains).31 We developed an 
instrument to assess risk of bias for observational studies using the RTI Observational Studies 
Risk of Bias and Precision Item Bank32 (Appendix D).We selected items most relevant in 
assessing risk of bias from studies of FI treatments, including subject selection, baseline patient 
information, attrition, ascertainment of outcomes and analytic tools used to address selection bias 
in nonrandomized studies. An overall summary risk-of-bias assessment for each study was 
classified as low, moderate, or high based on the collective risk of bias inherent in each outcome 
domain and our confidence that the results were believable given the study’s limitations.33 When 
the two investigators disagreed, a third trained investigator was consulted to reconcile the 
summary judgment. 

Data Synthesis 
We summarized the results into evidence tables and qualitatively synthesized evidence by the 

type of study (RCT, observational, case series) for each treatment comparison and outcome 
combination within specific followup periods. Studies were grouped by intervention category 
and then etiologic subgroup. Pooling was planned for measures that assessed the same outcome 
and had comparable scoring characteristics. 

For each Key Question, we will summarize the results into evidence tables and synthesize 
evidence by the type of study (RCT, observational) for each unique population, comparison, and 
outcome combination within specific followup time periods.  

We emphasized patient-centered outcomes in this review. The primary outcomes were 
quality of life28 and FI severity24 including episode frequency and the type and amount of 
leakage (Appendix E), as identified in the literature and by Key Informants (consumers, clinical 
experts and researchers).34  
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We planned to pool data, but pooling was not possible due to heterogeneous treatments and 
numerous and varied outcome measures that were not comparable on scoring (Appendix F1). 
Rather, we summarized evidence qualitatively with as much etiologic information as was 
feasible. In general, RCTs were given priority over observational studies with comparators when 
risk of bias was low or moderate; high risk of bias studies of either design provided low value 
information. Case series were used only for postsurgical harms because the harms were unlikely 
to occur under other circumstances. We report treatment effects using change scores from 
baseline, when reported.  

Strength of the Body of Evidence 
We evaluated the overall strength of evidence for selected intervention-outcome pairs based 

on five domains:35 (1) study limitations (internal validity); (2) directness (single direct link 
between the intervention and outcome); (3) consistency (similarity of effect direction and size); 
(4) precision (degree of certainty around an estimate), with the study limitations domain having 
considerable importance; and (5) reporting bias, which was evaluated by the potential for bias 
related to publication, selective outcome reporting, or selective analysis reporting by comparing 
reported results with those in the methods sections and an assessment of the grey literature to 
assess potentially unpublished studies. Study limitations were rated as low, moderate, or high 
according to study design and conduct. Consistency was rated as consistent, inconsistent, or 
unknown/not applicable (e.g., single study). Directness was rated as direct or indirect. Precision 
was rated as precise or imprecise. Reporting bias was rated as detected or not detected. 
Deficiencies in domains lowered the strength of evidence grade.35 We required at least two 
moderate risk of bias studies or one sufficiently powered, low risk of bias RCT to assign a low 
strength of evidence rather than considering it to be insufficient. Moderate or high strength of 
evidence ratings were based on risk of bias and additional strength of evidence domain criteria. 
We required at least two low risk of bias studies for moderate strength of evidence, and two 
sufficiently-powered low risk of bias studies for high strength of evidence, plus intervention-
outcome pairs needed a positive response on two out of the three domains other than risk of bias. 
We graded strength of evidence for treatment—patient-reported outcome combinations that 
assessed FI severity/impact or quality of life in studies with low or moderate risk of bias as per 
the above criteria. Based on these factors, the possible strength of evidence (SOE) grades35 were:  

• High: High confidence that the evidence reflects the true effect. Further research is 
unlikely to change the estimates.  

• Moderate: Moderate confidence that the estimate reflects the true effect. Further research 
may change estimates and our confidence in the estimates.  

• Low: Limited confidence that the estimate of effect lies close to the true effect. Further 
research is likely to change the confidence in the effect estimate or change the estimate.  

• Insufficient: Evidence is either unavailable or does not permit a conclusion. 

Applicability 
Applicability of studies was determined according to the PICOTS framework. Study 

characteristics that affected applicability included, but were not limited to, enrollment of adults 
with heterogeneous etiologic factors, narrow (or excessively broad) inclusion criteria, or patient 
and intervention characteristics that differed from those described by population studies of FI 
interventions. All treatments are not feasible for all FI etiologies at all time points (early versus 
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chronic), so sample differentiation and prior treatments are important. Adults in clinical trials of 
FI treatments may be higher functioning, younger, or less impaired than the FI patient population 
as a whole. Some comparator interventions are only available outside of the United States and 
may never be considered for use in the United States. Short followup on interventions may be 
less applicable to the long-term management of chronic FI for patients and providers.  

Results 
Overview 

This section is organized by type of treatment, following the general sequence of treatments 
as they occur in clinical practice, from nonsurgical (temporary to permanent) to surgical. We 
planned to organize this section by etiologic subgroup, which was not possible because FI 
etiologies were inconsistently defined and reported, and in most articles, etiologies were mixed.  

Results of Literature Searches  
We identified 2,908 unique citations (Figure 1) from all databases combined. We examined 

the full text of 188 articles to determine final inclusion. Of those, 115 unique studies were 
included in the review: 49 RCTs, and 14 observational studies with comparators (OBS), and 52 
surgical case series. Thirty-seven randomized controlled trials (75.5 percent) assessed 
nonsurgical treatments; 12 assessed surgical interventions including sacral nerve stimulation. We 
found RCT evidence for one off-label tissue bulking agent (Durasphere®) that was not on our 
initial list of treatments.  

Due to variability in followup assessment timing, we aggregated evidence into short-term 
outcomes (less than 3 months), intermediate-term (3 to 6 months) and long-term (more than 6 
months), (Appendix F2). Evidence tables in this report (Tables 3-17) and Appendix F provide 
detailed information about the included studies. 

Evidence of publication bias was not identified from the information we reviewed in 
Scientific Information Packets received from industry, and by examining clinicaltrials.gov. 

Key Question 1: What is the comparative effectiveness of treatments to 
improve quality of life and continence and lessen the severity of fecal 
incontinence in affected adults?    

Included studies are listed under Nonsurgical or Surgical headings below, and subclassified 
by the type of intervention in the approximate order that they might be used in clinical practice. 
We did not find RCT or observational studies with comparison groups for anal plugs, antegrade 
colonic irrigation (ACE), or radiofrequency anal sphincter remodeling (SECCA).  

The mean age of enrolled adults was 55 to 65 years in 61 percent of 36 nonsurgical RCTs 
that reported age, and 75 percent of surgical RCTs. Females comprised 75 percent of adults in 34 
nonsurgical RCTs (Tables 3-17) and 95 percent of adults in 11 surgical RCTs (Appendix F3) that 
reported patient sex, but these proportions varied by FI etiology and the type of intervention. 
Nearly two-thirds (62 percent) of RCTs enrolled adults with mixed FI etiologies; FI etiology was 
not reported in 20 percent of RCTs (Appendix F4) FI severity at baseline was inconsistently 
reported and varied widely per study inclusion criteria. 
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Figure 1. Disposition of fecal incontinence studies identified for this review 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nonsurgical Treatments (Temporary and Permanent) 

Key Points 
• Low-strength evidence suggests that dietary fiber supplementation with psyllium 

decreases FI frequency by 2.5 episodes per week at 1 month; clonidine has no effect; and 
PFMT-BF with electrostimulation is no more effective than PFMT-BF on FI severity and 
FI quality of life (FIQL) over 2 to 3 months. 

• Low-strength evidence at 6 months suggests that dextranomer tissue-bulking injections 
are more effective than sham injections on FI quality of life, the number of FI-free days, 
and the percent of adults with at least 50 percent reduction from baseline in FI episodes; 
no more effective than PFMT-BF with or without electrostimulation on FI severity 
(PFMT-BF -5.4 versus dextranomer -4.6 point Vaizey improvements) and quality of life; 
and no more effective than sham injection on FI severity (-2.5 vs. -1.7 point sham CCFIS 
improvement) or FI episode frequency.  

• Moderate-strength evidence suggests that Durasphere® (off-label) bulking injections 
reduce FI severity (-4 to -5 points in CCFIS) up to 6 months, but gains diminish 
thereafter. 

Initial references = 3,976 
Medline  = 1,458 
Medline update =    875 
Embase  = 1,109 
CINAHL  =    460 
PEDro  =      66 
AMED =        8 

Less duplicates = 1,068 
 

Articles retained/combined = 2,908 

Excluded title and abstract = 2,720 

Full text review   = 188 
RCTs    =   85 
Observational studies  =   42 
Case Series (KQ2) =   61 Excluded  = 73 

Not direct FI treatment study,  
otherwise off-topic   = 34 
Data not usable = 19 
Not FDA approved FI treatment = 11 
Other =   9 

Included references 
KQ1: 63 unique RCT & observational 
studies (64 articles)  
KQ2: 115 unique studies (116 articles) 
RCTs  = 49 
Observational studies           = 14 
Case Series = 52 

Abbreviations: AMED=Allied and Complementary Medicine 
Database; CINAHL=Cumulative Index to Nursing & Allied 
Health Literature; KQ=Key Question; PEDro= Physiotherapy 
Evidence Database; RCT=randomized controlled trial 
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• There is insufficient evidence that pelvic floor muscle training with biofeedback (PFMT-
BF) offers any advantage over standard care (dietary fiber, stool-modifying drugs); all 
other PFMT studies assessed refinements in treatment delivery.  

• Evidence was insufficient for all other nonsurgical interventions.  
• In most cases, short-term outcomes improvements in both treated and active controls met 

minimal clinically important differences (MID) when those values were known 
(Appendix E); studies that claimed greater improvements typically excluded 
nonresponders, noncompleters or those not fully compliant with study protocols. 

• Numerous outcome measures were used that limited comparability across studies.  
• Most RCTs had moderate or high risk of bias (84 percent [31/37]).  
• Incomplete reporting of baseline patient information and FI etiologies were common. 
• Most evidence was short-term (less than 6 months of follow-up, Appendix F2) 

 

Nonsurgical Treatments with Temporary Effects 

Dietary Fiber  
The evidence for dietary fiber and fiber supplementation in FI is exclusively short term (up to 

3 months (Table 3). Two RCTs36,37 assessed the 31 day and 38 day effects of various dietary 
fiber supplements on FI frequency, and stool frequency and consistency. Low-strength 
evidence36 suggests that dietary fiber supplementation with psyllium reduces FI frequency by 2.5 
episodes per week and has no effect on FI quality of life.36 

Evidence was insufficient for other outcomes, including one moderate risk of bias RCT that 
found no added benefit of dietary fiber in addition to loperamide on FI severity and FI quality of 
life over 3 months38 (Table 3). Evidence was insufficient for methylcellulose plus loperamide 
versus no treatment39 (Appendix F5). 

Pharmacological Treatments 
Drug studies were exclusively short term (1 to 6 weeks) and most were 1 month in duration. 

The effectiveness of oral and topical medications for FI was examined in 11 RCTs: three of 
topical phenylephrine versus placebo40-42(Table 4), four of antidiarrheal medications43-46(three 
versus placebo, one with active comparators, Table 5) and four studies of other medications47-50 
(all versus placebo, Table 6). Low-strength evidence suggests that oral clonidine has no effect on 
FI severity as measured by the FI and Constipation Assessment (FICA). Evidence was 
insufficient for loperamide,43-46 topical phenylephrine (10 percent41,42 and 30 percent40), zinc-
aluminum ointment,48 estrogen cream,49 and valproate sodium.50 

Pelvic Floor Muscle Training and Adjunctive Modalities   
Pelvic floor muscle training accomplished with the use of biofeedback (PFMT-BF) was the 

most frequently studied intervention in the literature we reviewed; 15 studies (13 RCTs and 3 
OBS51-53) assessed the effects of PFMT-BF with or without electrostimulation on the outcomes 
of FI frequency and severity, quality of life (general and FI-specific), and perceived 
improvement (Tables 7-13 and Appendix F5 ).  

We found insufficient evidence that PFMT-BF offers any advantage over standard care 
(dietary fiber, stool-modifying drugs, Table 7 and Appendix F5). Only two RCTs54,55 with 
moderate55 and high54 risk of bias assessed the benefit of PFMT-BF versus standard care, and 
one high risk of bias observational study53 examined PFMT-BF plus standard care versus 
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standard care alone. Nonetheless, most of the literature focused on ways to improve or prolong 
the purported benefits of PFMT for FI, rather than to establish the benefits of it. Accordingly, 
only two RCTs used PFMT alone as a control;56,57 all other studies assessed refinements in 
PFMT delivery, including biofeedback sensor comparisons,58,59 exercise comparisons,60 
electrostimulation to augment PFMT-BF,61-63 electrostimulation frequency comparisons,64,65 
assessed care site differences,66 added FI education,67 or examined the mode of training delivery 
(by phone or in-person) on outcomes.51 Risk of bias was moderate to high in all PFMT studies.  

We found low-strength evidence that PFMT-BF with electrostimulation is no more effective 
than PFMT-BF on FI severity and FI quality of life (FIQL).62,63 Evidence was insufficient for all 
other PFMT comparisons.51,52,56-61,64,65,67 

PFMT-BF was associated with improvements in FI outcomes (usually 2 to 6 points, various 
scales) in most studies, but improvements were not significantly different than those of the 
comparison group. Four RCTs reported short-term (less than 3 months) outcomes,60,62,63,67 eight 
reported 3 to 6 month outcomes, and only four reported outcomes beyond 6 months.55,57,60,68  

Anal Electrostimulation 
There was insufficient evidence that home-based anal electrostimulation without PFMT 

offers any outcomes advantage over home-based sham stimulation,69 or that home-based 
electrostimulation offers any benefit over hospital-based therapy66 in the short-term (Table 14). 
The extremely low compliance with home-based electrostimulation in one RCT69 (only 25 
percent of the treatment group used the stimulator at least 20 of the 34 protocol-recommended 
hours) suggests that home-based stimulator use for FI may not be an acceptable option to 
patients, even if it worked.  

Rectal Irrigation 
Evidence was insufficient for rectal irrigation versus a non-FDA approved injectable bulking 

agent for mixed FI etiologies (Appendix F5).70 

Mixed Nonsurgical Interventions 
Mixed interventions were primarily assessed for two groups of adults: older adults residing in 

nursing homes and adults with spinal cord injuries (SCI). Both groups may deal with FI, 
constipation, or both. The goal of bowel management is to minimize extremes and maintain 
bowel regularity.  

Two RCTs focused on bowel management interventions for adults with SCI71,72 (Table 15). 
Females comprised 31 percent of enrolled adults; the overall median age was 48 years. One 
moderate risk of bias study found that transanal irrigation improved bowel and FI outcomes more 
than supportive, guidelines-based care over 10 weeks.71 One high risk of bias study reported that 
a 6-week step-wise, increasing intensity bowel management program made FI outcomes worse.72 

In contrast, two high risk of bias RCTs assessed staff-directed interventions for FI and bowel 
issues in nursing home residents with mixed results (Table 16). Females comprised 83 percent of 
enrolled residents; the overall mean age was 87 years. Both interventions were focused on 
multiple aspects of diet, fluids, activity, and care that affect bowel regularity. One RCT found 
significant reductions in FI frequency with prompted toileting four times per day, exercise and 
increased fluid offering 5 days per week.73 The other RCT was a multicomponent intervention 
for UI and FI, which did not affect FI frequency.68 
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Nonsurgical Treatments with Permanent Effects 

Anal Sphincter Tissue-bulking Injections 
Four low risk of bias RCTs (Table 17) examined anal sphincter tissue-bulking injections: two 

RCTs of dextranomer,74,75 which is FDA-approved for FI, and two of an off-label injectable, 
Durasphere®76,77 (FDA-approved for vaginal bulking for urinary incontinence).  

Low-strength, evidence at 6 months post-treatment suggests that dextranomer tissue-bulking 
injections are no more effective than PFMT-BF with or without electrostimulation on FI severity 
and FI-related quality of life.74  

Low-strength, evidence at 6 months post-treatment suggests that dextranomer tissue-bulking 
injections are more effective than sham injections on FI quality of life, the number of FI-free 
days, and in reducing FI episodes 50 percent or more from baseline over 6 months; but no more 
effective than sham injection on FI severity and FI episode frequency.75 

Durasphere® (off-label) anal sphincter injections improved FI severity by several points 
(CCFIS) shortly after injections, but gains diminished slightly between 6 months and 1 year.76,77 
Both studies used a non-FDA approved comparator (PTQ™). 
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Table 3: KQ1. RCT evidence for dietary fiber and dietary fiber supplementation for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean 
Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Bliss, 201436 
Bliss, 201178 used 
same sample as Bliss, 
201436, minus 17 

Compare fiber 
supplements 

N=206  
n=206 
74% F; 58 y 
Not reported 
T: 38 d. 
FU: 38 d. 

T1: carboxymethy-
cellulose (CMC) 
(53) 
T2: gum arabic (50) 
T3: psyllium (54) 
C: placebo (49) 

FI frequency/wk, 
amount, 
consistency,  
severity; FIQL 

FI significantly decreased by 2.5 
episodes per week with psyllium (vs. 
placebo) and increased 1.5 episodes 
per week with CMC. No differences in 
other outcomes. Sufficient power.  

Low 

Bliss, 200137 Compare fiber 
supplements 

N=39 
n=39 
79% F; 61 y 
Not reported 
T: 31 d. 
FU: 31 d. 

T1: psyllium (13) 
T2: gum arabic (13) 
C: placebo (13) 

% incontinent, 
stool frequency, 
stool consistency, 
dietary intake 

Tested between-group comparison at 
followup. Proportion of incontinent 
stools decreased most with gum 
arabic (48%) and psyllium (32%). No 
change in stool freq. Power not 
reported.  

Moderate 

Lauti, 200838 Does fiber 
supplement and 
loperamide 
improve FI over 
low residue diet 
and loperamide 

N: 63 
n: 47 
91% F; 59 y 
Mixed 
T: 12 wks (6 + 6) 
FU:  6 wk, 12 wk 

Crossover 
T: balanced fiber 
diet + fiber 
supplement + 
loperamide (32) 
C: low residue diet 
+ placebo fiber + 
loperamide (31) 

FISI, FIQL Both groups improved. No significant 
difference in FISI improvement 
between treated vs. control (-13 
vs. -12.4). FIQL largely unchanged. 
Sufficient power. 

Moderate 

*Significant = statistically significant; **Attrition based on the number randomized as calculated by the MN EPC  
C=Comparator/control; CMC=carboxymethy-cellulose; d=day; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; FISI=Fecal Incontinence Severity Index; 
FU=Follow up T1=Treatment group 1 T2=Treatment group 2 T3=Treatment group 3; y=years 
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Table 4: KQ1. RCT evidence for topical phenylephrine (sphincter function enhancement drug) for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean 
Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Park, 200740 Efficacy of 30% 
phenylephrine 
gel for FI after 
low anterior 
resection for 
rectal cancer 

N=35 
n=29 
37% F; 60 y 
Postsurgical  
T: 4 wks  
FU: 4 wks  

T: 30% topical 
phenylephrine (17) 
2x/day 
C: placebo 2x/d 
(12) 

FISI, FIQL, Global 
Efficacy 

Phenylephrine did not improve FISI or 
FIQL scores. Subjective improvement 
in 29% treated (33% controls). Power 
not reported. Excluded post-
randomization data from those with 
poor compliance. 

High 

Carapeti, 200041 Effectiveness of 
10% topical 
phenylephrine  
in FI patients 
with IAS 
dysfunction 

N=36 
n=36 
61% F; 58 y 
Not reported 
T: 4 wks each 
FU: 4 wks, 8 wks 

Crossover, 1 wk. 
washout 
T: topical 10% 
phenylephrine gel 
(anus) 2x/d (36) 
C: placebo gel (36) 

Vaizey score, 
subjective 
improvement 

Vaizey improved 2 to 2.9 points from 
baseline, regardless of treatment 
period. No significant difference in 
mean improvement in Vaizey or 
subjective improvement in treated vs. 
placebo period by group. Sufficient 
study power.  

Moderate 

Carapeti, 200042 Effectiveness of 
10% topical 
phenylephrine in 
FI patients with 
ileoanal pouch 

N=12 
n=12 
58% F; 44 y 
Ileoanal pouch  
T: 4 wks each 
FU: 4 wks, 8 wks 

Crossover, 1wk. 
washout  
T: topical 10% 
phenylephrine gel 
(anus) 2x/d (12) 
C: placebo gel (12) 

Vaizey score, 
overall FI symptom 
score, self-rated 
improvement 

Results reported for period 1 only due 
to significant treatment x period 
interaction. Significant improvement in 
mean Vaizey in treated vs controls (6 
vs. 0 points). FI symptoms lower when 
treated. Study likely underpowered.  

High 

* Significant = statistically significant 
C=Comparator/control; d=day; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; FISI=Fecal Incontinence Severity Index; FU=Followup; IAS=internal anal 
sphincter; T=Treatment group; Vaizey=Vaizey Fecal Incontinence score; wk=week 

  

13 



Table 5: KQ1. RCT evidence for antidiarrheal drugs for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean 
Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Sun, 199743 Effectiveness of 
loperamide oxide 
for  chronic 
diarrhea with FI 

N=11 
n=11 
73% F; 56 y 
Mixed 
T: 1 wk each 
FU: 2 wks, 4 wks 

Crossover, 1wk 
run-in, washout 
T: loperamide 
8mg/d (11) 
C: placebo (11) 

FI episodes, % fully 
continent, stool 
freq/consistency, 
urgency, FI severity, 
urgency, diarrhea, 
abdominal pain 

Significantly more treated vs. placebo 
achieved continence & no diarrhea 
(65% vs. 27%), and had significant 
reduction urgency and stool frequency. 
Power not reported.  

High 

Hallgren, 199444 Effectiveness of 
loperamide HCl 
after proctoco-
lectomy for 
ulcerative colitis 

N=30 
n=28 
27% F; 38y  
Postsurgical 
T: 8 d each 
FU: 15 d, 30 d 

Crossover, 1wk 
run-in, washout  
T: loperamide HCl 
12mg/d (30) 
C: placebo (30) 

Defecation freq, need 
for night evacuation, 
soling daytime, soiling 
nighttime, use of pads, 
flatus release 

Tested differences in outcome at 
followup; no baseline outcomes 
reported. Loperamide significantly 
decreased FI and pad use over 
placebo; no change in defecation freq. 
Power not reported.  

Moderate 

Read, 198245 Effectiveness of 
loperamide for  
chronic diarrhea 
with FI and 
urgency 

N=26 
n=26 
57% F; 45 y 
Mixed 
T: 1 wk each 
FU: 1 wk, 2 wks 

Crossover, 
washout not 
reported 
T: loperamide 
12mg/d (26) 
C: placebo (26) 

FI episodes/wk; stool 
freq, weight and 
consistency; urgency; 
improvement in FI and 
urgency  

Tested differences in outcome at 
followup. Loperamide significantly 
decreased FI and urgency episodes, 
stool freq. and related outcomes over 
placebo; more reported improvement 
on drug. Power not reported.   

Moderate 

Palmer, 198046 Compare 3 drugs 
for chronic 
diarrhea (95% 
had urgency with 
FI) 

N=30 
n=25 
% F NR; age NR 
Mixed 
T: 4 wks each 
FU: outcomes 
every 4 wks up to 
12 wks.  

Crossover; used 3 
wks data per period  
T1: loperamide HCl 
2mg/d (30) 
T2: codeine 
phosphate 45mg/d 
(30) 
T3: diphenoxylate 
5mg/d (30) 

FI episodes, # of 
patients with FI, stool 
freq. and consistency, 
urgency episodes, 
dose/capsule 
consumption 

Baseline data for urgency only. Not all 
outcomes were reported. Loperamide 
and codeine decreased number of 
patients with urgency more than 
diphenoxylate; all drugs decreased 
stool freq. Power not reported. 
Analyzed completers only. 

High 

*Significant = statistically significant 
C=Comparator/control; d=day; FI=Fecal incontinence; FU=Followup; HCl=Hydrochloride; mg=milligrams; T=Treatment group; T1=Treatment group 1 T2=Treatment group 2 
T3=Treatment group 3; wk=week 
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Table 6: KQ1. RCT evidence for other drugs for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; FI 
Etiology; % 
Female; Mean Age; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Bharucha, 201447 Effectiveness of 
clonidine vs. 
placebo in 
women with FI 

N=44 
n=44 
100% F; 58 y 
Mixed 
T: 4 wks 
FU: 4 wks 

T: Clonidine 0.2mg/d 
(22) 
C: placebo (22) 

FICA, FI count, 
days of FI, FIQL, 
FISI, satisfaction, 
rectal urgency, 
loperamide use 

No significant difference between 
groups in FICA improvement (1.6 
clonidine vs. 1.5 placebo) or other 
outcomes. Sufficient power.  

Low 

Pinedo, 201248 Compare Zinc-
Aluminum 
ointment to anal 
submucosa vs. 
placebo for FI 

N=50 
n=44 
% F NR; 61 y 
Not reported 
T: 1 mo 
FU: 1 mo 

T: Zinc-aluminum 
ointment  3x/d (25) 
C:placebo (25) 

CCFIS, FIQL Significant CCFIS between-group 
improvement from baseline in treated 
vs. controls (-8.1 vs. -3.6), and all 
FIQL subscales. Underpowered 
study. Analyzed completers only.  

Moderate 

Pinedo, 200949 Compare topical 
estrogen vs. 
placebo for FI in 
postmenopausal 
women 

N=36 
n=35 
100% F; 69 y 
Not reported 
T: 3x/d for 6 wks  
FU: 6 wks 

T: Estrogen cream to 
anal submucosa (18) 
C: placebo (18) 

CCFIS, FIQL Both groups improved in CCFIS (-5 
treated, -3 controls); between-group 
test not significant. Within-group FIQL 
improvements minimal in both 
groups. Sufficient study power.  

Moderate 

Kusunoki, 199050 Effectiveness of 
valproate sodium 
for FI after 
ileoanal 
anastomosis 

N=17 
n=17 
24% F; 34 y 
Postsurgical 
T: 1 wk 
FU:  1 wk 

Crossover, 3 d. 
washout 
T: Valproate sodium 
1600mg/d (17) 
C: placebo (17) 

FI count (soiling), 
stool freq., perianal 
skin trouble 

Tested within-group changes only: 
Greater reduction in FI soiling (9 vs. 
2) and mean stool freq. (4 vs. 0.4) 
during treatment vs. placebo period. 
Power not reported. 

Moderate 

*Significant = statistically significant 
CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; d=day; FI=Fecal incontinence; FICA=Fecal Incontinence and Continence Assessment; FIQL=Fecal 
Incontinence Quality of Life scale; FISI=Fecal Incontinence Severity Index; FU=Followup; freq=frequency; mo=month; mg=milligrams; T=Treatment group; wks=weeks 
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Table 7: KQ1. Randomized controlled trial evidence for pelvic floor muscle training with biofeedback (PFMT-BF) versus standard care 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean Age; 
FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Damon, 201454 Does PFMT-BF 
plus standard 
care improve FI 
outcomes over 
standard care 
only? 

N=157 
n=92-142 varied 
77% F; 61 y 
Mixed 
T: 4 mo. 
FU: 4 mo. 

T: PFMT-BF (20 
sessions) plus 
standard care (77) 
C: standard care of 
laxative, oral bulking 
agent, loperamide (80) 

Treatment 
effectiveness (-5 to 
5), CCFIS, FIQL, 
KESS, SF-12, 
symptom change 

Differences between groups in 
opinion of treatment effectiveness, 
symptom change, CCFIS, KESS, 
FIQL, or SF-12 were not significant. 
Underpowered study. Analyzed 
completers only. 

High 

Norton, 200355 Does 
biofeedback 
(PFMT-BF, 
various modes) 
improve FI over 
standard care 
(advice on diet, 
drugs, bowel 
evacuation) 

N=171 
n=171 (ITT) 
93% F; 56 y 
Mixed 
T: 3-6 mo. 
FU:6 mo., 1yr 

T1: Hospital & home-
based PFMT-BF plus 
advice (42) 
T2: Hospital-based 
PFMT-BF plus advice 
(49) 
T3: PFMT with DRF 
plus advice (43) 
C: advice (37) 

Treatment 
effectiveness & 
rating thereof, 
Vaizey, Bowel 
Symptom 
Questionnaire, SF-
36, FI counts/wk), 
HAD, quality of life 
(FI-unpublished) 

Over half of patients improved; 
biofeedback was no better than 
standard care with advice. No 
differences between groups in 
functional outcomes. Quality of life, 
SF- 36, (vitality, mental, social) and 
HAD significantly improved. 
Sustained improvement at 1 yr. 
Sufficient power.  

Moderate 

*Significant = statistically significant 
BF=Biofeedback; C=Comparator/control;  CCFIS=Cleveland Clinic Fecal Incontinence Score; DRF=digital rectal feedback; FI=Fecal incontinence; FIQL=Fecal Incontinence 
Quality of Life scale; FU=Followup; HAD=Hospital Anxiety and Depression Scale; ITT=Intention-to-treat analysis; KESS=Knowles-Eccersley-Scott-Symptom Questionnaire for 
Constipation; mo=month; mg=milligrams; ms=microseconds; PFMT=Pelvic floor muscle training; SF-12=Short-Form-12 health survey; SF-36=Medical Outcomes Study Short-
Form 36-item Health Survey; T=Treatment group; T1=Treatment group 1 T2=Treatment group 2 T3=Treatment group 3; Vaizey=Vaizey Fecal Incontinence Score; wk=week; 
y=year 
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Table 8: KQ1. Randomized controlled trial evidence for pelvic floor muscle training with biofeedback (PFMT-BF) versus PFMT alone 
Author, Year Study Aim N Randomized, n 

Analyzed; % Female; 
Mean Age; FI 
Etiology; Treatment 
and Followup 
Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Heymen, 200956 Does PFMT-BF 
with intrarectal 
balloon improve 
FI outcomes 
over PFMT 
alone? 

N=168 before 4 wk. 
run-in 
n=108 (3m, ITT)  
77% F; 60 y 
Mixed 
T: 6 sessions/3mo 
FU: 3 mo;  

T: PFMT-BF with 
intrarectal balloon 
(45) 
C:PFMT (63) 
Both: PFMT 5x/d at 
home 

FISI (3 mo 
change), FI 
days/wk, FIQL (3 
mo), adequate 
relief, STAI-1, 
STAI-2, BDI 

Significant difference in between-
group improvements in FISI (no data), 
continence (44% vs. 21% control) and 
FI relief (76% vs. 41%) at 3 mo. FIQL 
similar in both groups; psychological 
scales unchanged. Underpowered 
study. Only successes followed after 3 
mo.   

Moderate 

Whitehead, 198557 Does PFMT-BF 
(with rectal 
balloon) 
improve FI over 
PFMT alone? 

N=13 
n=13 
77% F; 73 y 
Mixed (geriatric) 
T: 1+ mo (varied) 
FU: 6m,12m 

Crossover: all 
exercised for 1 mo, 
then crossover  if 
FI persisted 
T:PFMT-BF 
C:PFMT  

FI counts/wk Exercise instruction alone did not 
decrease FI episodes but there was a 
significant reduction in FI counts in first 
2 wks on biofeedback. Study power not 
reported 

High 

*Significant = statistically significant 
BDI=Beck Depression Inventory; BF=Biofeedback; C=Comparator/control; d=day; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; FISI=Fecal 
Incontinence Severity Index; FU=Followup; ITT=Intention-to-treat analysis; m/mo=month; mg=milligrams; PFMT=Pelvic floor muscle training; STAI=State-trait Anxiety 
Inventory; T=Treatment group; wk=week 
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Table 9: KQ1. Randomized controlled trial evidence for PFMT-BF versus PFMT plus education 
Author, Year A N Randomized, n 

Analyzed; % 
Female; Mean 
Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Ilnyckyj, 200567 Does PFMT-BF 
with rectal 
balloon improve 
FI over PFMT 
plus education? 

N=23 
n=18 
100% F; 59 y 
Idiopathic 
T: 5 wks 
FU: 5 wks 

T:BF (RBT) w PFMT 
+ FI education (7) 
C: PFMT + FI 
education (11) 
Initial  n/ group NR 

% without FI  No significant difference in percent of 
patients without FI (86% treated vs. 
45% control); no baseline for FI 
counts/wk. No sample size calculation. 
Analyzed completers only. 

High 

*Significant = statistically significant 
BF=Biofeedback; C=Comparator/control; F=Female; FI=Fecal incontinence; FU=Followup; NR=Not Reported; PFMT=Pelvic floor muscle training; RBT=Rectal Balloon 
Training; T=Treatment group; w=with; wk=week 

Table 10: KQ1. Randomized controlled trial evidence for PFMT-BF versus PFMT with digital rectal feedback (DRF) 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean Age; 
FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Bols, 201258  Does PFMT-BF 
with rectal 
balloon improve 
FI over PFMT 
(digital rectal 
feedback)? 

N=80 
n=80 (ITT)90% F; 59 
y 
Mixed 
T: 9 wks 
FU: 4.5 mo. (varied) 

12 sessions/9 wks:  
T: PFMT-BF plus 
rectal balloon (40) 
C: PFMT “alone” 
(with DRF) (40) 
PFMT 3x/d (home) 

Vaizey (0-24);   
FIQL, GPE  

No evidence for add-on benefit of RBT 
in PFMT; both groups improved. 
Difference in Vaizey not significant 
(treated -5.5 vs. controls -4.5); small 
improvement in other RBT outcomes. 
Underpowered study (106 needed).   

Moderate 

Solomon, 200359 Are PFMT-BF 
(TRUS) & PFMT-
BF (AM) superior 
to PFMT-digital 
rectal feedback? 

N=120 
n=120 
89% F; 62 y 
Neuropathic 
T: 4 mo. 
FU: 4 mo. 

T1: PFMT-BF 
(TRUS) (40) 
T2: PFMT-BF(AM) 
(39) 
C: PFMT (DRF) (41) 

SMFIS(0-13), 
Pescatori, FI 
severity (patient, 
investigator), 0-10 
quality of life 

All groups had small improvements. 
No significant difference in mean 
improvement from baseline between 
groups for any outcome. Under-
powered study. Analysis of completers 
likely. 

High 

*Significant = statistically significant 
AM=Anal Manometry; BF=Biofeedback; C=Comparator/control ; d=day; DRF=digital rectal feedback; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; 
FU=Followup; GPE=Global Perceived Effect; ITT=Intention-to-treat analysis; mo=month; Pescatori=Pescatori Fecal Incontinence Score; PFMT=Pelvic floor muscle training; 
RBT=rectal balloon training; SMFIS=St. Mark’s Fecal Incontinence Score; s=Seconds; T=Treatment group; T1=Treatment group 1 T2=Treatment group 2; TRUS=Trans Rectal 
Ultrasound; Vaizey=Vaizey Fecal Incontinence Score; wk=week  
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Table 11: KQ1. Randomized controlled trial evidence for types of exercise used for PFMT-BF for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean age; 
FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Bartlett, 201160 Compare 
exercises: PFMT-
BF (RBT) mixed 
exercise vs. PFMT-
BF (RBT) 
sustained 
contraction  

N=72 
n=69 (2 m); 53 (2 y) 
74% F; 62 y 
Mixed 
T: 5 sessions/2m 
FU: 2 m., 2 y. 

5 sessions/8 wks: 
T: PFMT-BF rapid & 
sustained 
contraction (35) 
C: PFMT-BF, 
sustained 
contraction (37) 

CCFIS, FIQL, self-
rated 
improvement  

No significant difference between 
groups in CCFIS improvement at 2 m 
(-7 vs -6.5), 2y (-8 vs -7), or FIQL 
scales. Improvements maintained at 2 
yrs. Sufficient power at 2 mo.  

High 

*Significant = statistically significant 
BF=Biofeedback; CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; 
FU=Followup; m=month; PFMT=Pelvic floor muscle training; RBT=Rectal Balloon Training; T=Treatment group; wk=week; y=year 

Table 12: KQ1. Randomized controlled trial evidence for PFMT-BF with electrostimulation for fecal incontinence: compare frequencies 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean 
Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse 
of 
quality) 

Schwandner, 201164 Does PFMT-BF 
with medium 
freq estim 
improve FI over 
PFMT-BF with 
low freq estim)? 

N=80 
n=80 (ITT) 
81% F; 63 y 
Mixed 
T: 6m. 
FU: 3m., 6m. 

T: Estim (medium 
freq.) with PFMT-
BF (39) 
C(41): Estim (low 
freq.) with PFMT-
BF  

CCFIS, adapted 
Vaizey (0-24), 
FIQL, ICIQ-SF, %  
complete 
responders 

Significant improvement from baseline in 
treated vs. controls in CCFIS at 3m (-4 vs. 
0) and 6m (-7 vs. -1); Vaizey, ICIQ-SF 
and FIQL had similar improvements. 54% 
complete responders in treated (vs. 
none). Sufficient power. 

Moderate 

Schwandner, 201065 Does PFMT-BF 
with medium 
freq estim 
improve FI 
outcomes over 
PFMT-BF with 
low freq estim)? 

N=158 
n=158  
87% F; 63 y 
Mixed 
T: 9 mo.  
FU: 9 mo. 

T: PFMT-
BF(EMG) plus 
estim (79) 
C: PFMT-BF 
(EMG) (79) 2x/d, 
20 min each 

CCFIS (9 mo), 
Vaizey (9 mo);  
change in CCFIS, 
Vaizey at 3 m, 6 
m; FIQL; % 
improved, therapy 
acceptance 

Significantly greater median CCFIS 
improvement from baseline to 9 mo. in 
treated vs. controls (mean 2.5 points), 6 
mo (2 points) and Vaizey (6 mo). No 
difference in FIQL between groups. Half 
of Results tables are per protocol 
analysis. Adults who deteriorated were 
analyzed no change group. Attrition 61% 
at 9 mo.  

High 

*Significant = statistically significant; **Attrition was calculated by the MN EPC based on the number randomized 
BF=Biofeedback; CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; d=day; EMG=Electromyographic; estim=Electrostimulation; FI=Fecal incontinence; 
FIQL=Fecal Incontinence Quality of Life scale; FU=Followup; freq=frequency; ICIQ-SF=International Consultation on Incontinence Questionnaire-Short Form; ITT=Intention-to-
treat anal; mo=month; PFMT=Pelvic floor muscle training; T=Treatment group; Vaizey=Vaizey Fecal Incontinence Score  
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Table 13: KQ1. Randomized controlled trial evidence for PFMT-BF with electrostimulation versus PFMT-BF for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean Age; 
FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Naimy, 200762 Does PFMT-BF 
with estim 
improve FI over 
PFMT-BF? 

N=49 
n=40 
100% F; 36 y 
Obstetric trauma 
T: 8 wks 
FU: 8 wks 

T: PFMT-BF (EMG) 
plus estim (25) 
C: PFMT-BF (EMG) 
(24) 

CCFIS, FIQL, 
reduced quality of 
life (0-10) 

No significant difference between 
groups in CCFIS improvement (-1 
both) or other outcomes. Excluded all 
data from drop-outs (18.4%) 

Moderate 

Mahoney, 200463 Does PFMT-BF 
(EMG) with estim 
improve FI over 
PFMT-BF 
(EMG)? 

N=60 
n=54 
100% F; 34 y 
Obstetric 
T: 3 mo. 
FU: 3 mo.  

T: PFMT-BF (EMG) 
plus estim.(20 min) 
1x/w (30) 

C: PFMT-BF (EMG) 
10 min 1x/w k (30) 
Both PFMT (home) 

CCFIS, FIQL Both groups improved. Estim with 
PFMT-BF did not improve outcomes 
more than PFMT-BF without estim 
(CCFIS -2 treated, -2.5 control; or 
FIQL). Completer analysis. 

Moderate 

Fynes, 199961 Does estim with 
PFMT-BF 
improve FI 
outcomes over 
PFMT-BF? 

N=40 
n=39 
100% F; 32 y 
Obstetric trauma 
T: 3 mo. 
FU: 3 mo. 

T: PFMT-BF (anal 
EMG) +  estim 25 
min/wk (20) 
C: PFMT-BF (vaginal 
EMG) 30 min/wk (20) 
Both PFMT (home) 

Modified 
Pescatori (?0-
20), %  
asymptomatic  

Significant difference in improvement 
in modified Pescatori between treated 
and controls (-10 vs -3). Treatment 
protocols and therapists differed by 
group. Power not reported.  

Moderate 

*Significant = statistically significant; **Attrition was calculated by the MN EPC based on the number randomized 
BF=Biofeedback; CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; EMG=Electromyographic; Estim=Electrostimulation; FI=Fecal incontinence; 
FIQL=Fecal Incontinence Quality of Life scale; FU=Followup; mo=month; Pescatori=Pescatori Fecal Incontinence Score; PFMT=Pelvic floor muscle training; T=Treatment 
group; wk=week 
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Table 14: KQ1. Randomized controlled trial evidence for electrostimulation (without PFMT) for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean Age; 
FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Norton, 200669 Does home-based 
estim without PFMT 
improve FI over 
sham home-based 
estim? 

N=90 
n=90 (ITT) 
90% F; 55 y 
Idiopathic 
T: 2 mo. 
FU: 2 mo. 

T: estim 35Hz 20 
min/d x 3w, then 40 
min/d x 5w (47) 
C: same protocol but 
1Hz estim(43) 

Symptom change 
outcome rating, FI 
counts/w, 0-10 of 
bowel control & 
satisfaction,   
effectiveness  

No significant difference between 
groups in any outcome measure. Low 
treatment compliance: only 25% of 
treated used estim for 20h or more 
(protocol= 34h). Underpowered study 
(98 needed) 

Moderate 

Healy, 200666 Does home-based 
low-freq. endoanal 
estim without PFMT 
improve FI over 
(hospital-based 
mixed estim 
treatment? 

N=58 
n=38 CCFIS; n=48 
other outcomes. 
100% F; 54 y 
Idiopathic 
T: 3 mo. 
FU: 3 mo. 

T: Estim at home 
1h/d (23) 
C: 30 min. hospital 
based, 3/wk (25):   
1. estim-BF with 
muscle contraction 
15min 1x/wk 
2. estim 15 min. 
2x/wk 

CCFIS, SF-36 Within-group analysis: Similar CCFIS 
improvement in treated (-4.4) and 
controls (-5.5). SF-36 improved in 
both. Power not reported. Sparse 
sample data (in text). Aim was a care 
site comparison but treatments 
differed in duration & protocol. 
Analyzed completers only. 

High 

*Significant = statistically significant; **Attrition was calculated by the MN EPC based on the number randomized 
CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; d=day; Estim=Electrostimulation; FI=Fecal incontinence; FU=Followup; h=hour; Hz=Hertz; 
ITT=Intention-to-treat analysis; min=minute; mo=month; SF-36=Medical Outcomes Study Short-Form 36-item Health Survey; PFMT=Pelvic Floor Muscle Training; 
T=Treatment group; wk=week 
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Table 15: KQ1. Randomized controlled trial evidence for interventions to manage fecal incontinence in adults with spinal cord injury   
Author, Year Study Aim N Randomized, n 

Analyzed; % 
Female; Mean 
Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Christensen, 200671 Compare 
transanal 
irrigation to best 
supportive care 

N=87 
n=79-87 (ITT) 
28% F; 49 y 
Spinal cord injury 
T: 10 wks. 
FU: 10 wks. 

T: Transanal 
irrigation 1x/d then 
every 2d or less 
C: bowel care 
every 2d, diet,  
exercise, stool 
modifying drugs  

CCCS, Vaizey, 
modified FIQL, 
neurogenic bowel 
dysfunction score 
(NBDS); satisfaction, 
bowel function, daily 
activities 

Tested mean differences between 
groups at termination; baseline 
comparability not tested. Irrigation 
significantly better than control on 
CCCS, Vaizey, NBDS, most other 
outcomes. 29% of treated discontinued 
study (4% controls). Sufficient power. 

Moderate 

Coggrave, 201072  Does stepwise 
intervention 
improve bowel 
management & 
reduce FI over 
usual care?  

N: 68 
n: 68 (ITT) 
34% F; 47 y 
Spinal cord injury 
T: 6 wks 
FU: 6 wks 

T: Stepwise 
intervention (7 
steps, least  to 
most invasive) (35) 
C: Usual bowel 
management (33) 

Duration and level 
of intervention, FI 
frequency, time to 
stool, minimum 
level of effective 
intervention 

Stepwise intervention did not improve 
outcomes or the need for invasive 
bowel management interventions. FI 
was significantly more frequent in the 
treatment group. Underpowered study. 

High 

*Significant = statistically significant; **Attrition was calculated by the MN EPC based on the number randomized;  
CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; d=day; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; FU=Followup; 
ITT=Intention-to-treat analysis; NBDS=neurogenic bowel dysfunction score; T=Treatment group; Vaizey=Vaizey Fecal Incontinence Score; wk=week 
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Table 16: KQ1. Randomized controlled trial evidence for interventions to manage fecal incontinence in older adults in nursing homes   
Author, Year Study Aim N Randomized, n 

Analyzed; % Female; 
Mean Age; FI Etiology; 
Treatment and 
Followup Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Schnelle, 201068 Evaluate a 
multicomponent 
intervention on 
UI and FI in 
nursing home 
residents 

N: 125 
n: 112 
83% F; 86 y 
Mixed 
T: 12 wks 
FU: 12 wks 

T: toileting 
assistance, 
exercise, choice of 
food, fluid & 
snacks) 5d/wk (65) 
C: Usual care (60) 

FI counts/d, bowel 
movements/d, fecal 
toileting percentage 

Frequency of FI did not change with 
intervention but physical activity, freq. of 
toileting and food and fluid intake 
significantly improved. FI difficult to 
analyze; 45% of residents did not have 
a bowel movement during baseline or 
10d post-intervention.  

High 

Schnelle, 200273 Assess benefits 
of an exercise 
and incontinence 
intervention in 
NH residents 

N: 190 
n: 148 (FI outcome) 
83% F; 88 y 
Not reported 
T: 32 wks.  
FU: 2 mo, 8 mo. 

T: 4x/d prompted 
toileting, exercise, 
fluids (5d/wk) (94) 
C: No intervention 
(96) 

FI freq (% of checks 
w/ FI), UI freq, fecal 
& urine toileting 
ratio, strength & 
endurance  

Significant reduction in FI freq in treated 
vs. control (4% vs. 1%) at 8mo (2mo 
not reported); significant improvements 
in all other measures for treated. Power 
not reported 

High 

*Significant = statistically significant 
C=Comparator/control; d=day; FI=Fecal incontinence; FU=Followup; freq=frequency; mo=month; NH=nursing home; T=Treatment group; UI=Urinary Incontinence; wk=week 
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Table 17: KQ1. Randomized controlled trial evidence for injectable tissue bulking agents for fecal incontinence 
Author, Year Study Aim N Randomized, n 

Analyzed; % Female; 
Mean Age; FI 
Etiology; Treatment 
and Followup 
Duration 

Study Groups  
(n per group) 

Patient-Reported 
Outcomes   
(primary outcome 
bolded if known) 

Reported Results (benefits)* Risk of 
Bias 
(inverse of 
quality) 

Dehli, 201374 Determine if tissue 
bulking injections 
with dextranomer 
superior to PFMT-
BF (plus estim if 
needed) for FI 

N: 126 
n: 119 (6 mo.) 
93% F; 57 y 
Mixed 
T: 6mo control 
FU: 6 mo.  

T: Dextranomer in 
hyaluronic acid (4 x 
1mL injections to 
anal submucosa); 
repeat 1x if needed 
(64) 
C: PFMT-BF plus 
estim if needed x 6 
sessions/6mo (62)  

Vaizey ( 0-24), 
FIQL, EQ-5D 

No significant difference between 
groups in Vaizey improvement to 6m 
(-4.6 points dextranomer vs -5.4 points 
PFMT-BF); between group change in 
FIQL at 6 months not significant; EQ-5D 
not reported. Sufficient power. 
Dismissed 44% of sample at 6 months 
for observational study of successes. 

Low 

Graf, 201175 Does anal canal 
injection of 
dextranomer in 
hyaluronic acid 
improve FI over 
sham injection? 

N=206 
n=197 (6 mo) 
89% F; 61 y 
Mixed 
T: Injections (1 d); 
repeat in 1 mo if 
CCFIS >10 
FU: 3mo, 6mo 

T: Total of 4-8 ml 
dextranomer 
injections in four 
quadrants of anal 
submucosa (136) 
C: Sham injections 
(nothing injected) 
(70) 

FI counts/wk 
(50% or more 
reduction from 
baseline) 
CCFIS, FIQL, 
number of  FI-free 
days, decrease in 
FI episodes 

Significant difference in 50% or more 
reduction in FI episodes/wk in treated 
(52%) vs. controls (31%) at 6 mo. No 
differences between groups in CCFIS at 
3mo or 6mo. FIQL and FI-free days 
better in treated at 6 mo. Sufficient 
power. Only followed treated group 
after 6 mo. 

Low 

Morris, 201377 Compare bulking 
agents: 
Durasphere® (off-
label) vs. PTQ™ 
(non-FDA 
approved) 

N=35 
n=34  
% F NR; 66 y 
Not reported 
T: 1 d 
FU: 6wk, 6mo, 1y 

T1: Durasphere®: 
perianal injection 
(18) 
T2: PTQ™ (not-
FDA approved) 
(17) 

CCFIS, SF-36 Durasphere® only: Improvement in 
mean CCFIS was 5.3 points at 6 wks., 
4.1 at 6 mo., and 1.8 at 1 y. No 
significant change in SF-36 at any time. 
Trial underpowered due to early closure 
of study (from high cost of PTQ™ per 
authors) 

Low 

Tjandra, 200976 Compare bulking 
agents: 
Durasphere® (off-
label) vs. PTQ™ 
(non-FDA 
approved) 

N=40 
n=40  
90% F; 59 y 
Mixed 
T: 1 day 
FU: 2wk, 6wk, 6mo, 1y 

T1: Durasphere®: 
perianal injection 
(20) 
T2: PTQ™ (not-
FDA approved) (20) 

CCFIS, FIQL, 
SF-12 

Durasphere® only: Improvement in 
mean CCFIS was 3.2 points at 2 wks, 
3.8 at 6 wks, 5.3 at 6 mo, and 4.5 at 1 y. 
No significant change in SF-12 at any 
time point. Adequate study power. 

Low 

*Significant = statistically significant; **Attrition was calculated by the MN EPC based on the number randomized 
BF=Biofeedback; CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; d=day; EQ-5D=EuroQoL Questionnaire-5 Dimensions; Estim=Electrostimulation; 
FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; FU=Followup; FDA=Food and Drug Administration; mo=month; ml=milliliter; PFMT=Pelvic floor 
muscle training; PTQ™=injectable bulking agent not FDA approved for use in the U.S.; SF-12=Short-Form-12 health survey; SF-36=Medical Outcomes Study Short-Form 36-
item Health Survey; T=Treatment group; T1=Treatment group 1; T2=Treatment group 2; Vaizey=Vaizey Fecal Incontinence Score; wk=week; y=year 
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Surgical Treatments 
This section includes RCT and OBS studies on surgical treatments for FI including 

surgically-placed sacral neurostimulation (SNS), and combined surgical and nonsurgical 
treatments. We found only case series evidence for radiofrequency anal sphincter remodeling 
(SECCA) and antegrade continence enema (ACE) in adults; those studies are discussed under 
Key Question 2 only.  

Key Points 
• There is insufficient evidence for all surgical interventions for FI. Few surgical 

treatments were examined in RCTs or OBS studies; aims and treatments were highly 
varied and all studies had moderate to high risk of bias. 

• The overwhelming majority of surgical studies are case series (low quality evidence). 
• There is insufficient evidence that sacral neurostimulation is better than supportive care 

for FI up to 1 year; that turning the stimulator on improves FI severity and frequency 
more than having it off in newly-implanted patients; that stimulation at 75 percent or 50 
percent of sensory threshold matters over stimulation at sensory threshold; that high-
frequency, low prolonged pulse width stimulation regains efficacy in persons with 
sustained loss of efficacy after chronic stimulation; and that turning stimulation off at 
night results in worse FI outcomes.  

• Surgical outcomes, in general, were reported for longer term followup than for 
nonsurgical interventions. 

• In most RCTs, outcomes improvements with treatment and control interventions met or 
slightly exceeded minimal clinically important differences (MID) in intermediate-term 
outcomes when those values were known (Appendix E); greater improvements were 
infrequently reported. 

• Reporting deficiencies in baseline patient, FI etiologies and outcomes and were common, 
particularly in SNS studies, which included minimal nonphysiologic patient information. 

Surgically-implanted Sacral Neurostimulation  
Surgically-placed sacral nerve stimulation (SNS) is used when conservative measures have 

failed to afford the desired level of fecal continence. There are two main limitations of SNS: (1) 
the stimulator battery has a limited lifetime and needs to be surgically replaced within the 
stimulator approximately every 5 years and (2) the nervous system adapts to stimulation over 
time which may result in the loss of efficacy on FI in some adults. Only one RCT79 assessed the 
effectiveness of SNS79 with the stimulator on versus off in newly-implanted patients; more 
recent studies focused on the maintenance of SNS battery life while maintaining continence 
effects,80,81 measures to regain SNS efficacy that was dwindling,82 and the comparison of SNS to 
best supportive care.83 All SNS RCTs were crossover studies (Appendix F4) that almost 
exclusively enrolled adult females approximately 60 years old with mixed FI etiologies. 

There is insufficient evidence that sacral neurostimulation offers any outcomes advantage 
over supportive care for FI up to 1 year;83 that turning the stimulator on improves FI severity and 
frequency more than having it off in newly-implanted patients;79 that stimulation at 75 percent or 
50 percent of sensory threshold matters versus stimulation at sensory threshold;80 that high-
frequency, low prolonged pulse width stimulation regains efficacy in persons with sustained loss 
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of efficacy after chronic stimulation;82 and that turning stimulation off at night results in worse 
FI outcomes.81  

Observational studies provided insufficient evidence for SNS versus sphincteroplasty84 and 
open versus percutaneous lead placement85 (Appendix F5). 

Anal Sphincter Repair (Sphincteroplasty) 
Surgical repair of the anal sphincter is performed for adults with fecal incontinence resulting 

from anal sphincter tears that have accompanying moderate to severe fecal incontinence and 
have failed conservative treatment. Only two RCTs86,87 (Appendix F4) and one observational 
study88 (Appendix F5) examined sphincteroplasty.  

There was insufficient evidence for sphincter repair with stoma (fecal diversion) versus 
sphincter repair alone;86 for the use of adjuvant biofeedback following anal sphincter repair 
versus sphincter repair alone;87 for a perineal versus a posterior forchette incision in overlapping 
anal sphincter repair; 88for sphincteroplasty with pelvic floor repair versus sphincteroplasty 
only;89 for anal sphincter repair versus SNS;84 for sphincteroplasty versus anterior 
levatorplasty;90 and anterior versus direct sphincter repair91 (Appendices F4 and F5).  

Anal Sphincter Replacement 
Evidence was insufficient for the artificial bowel sphincter (ABS) versus conservative 

medical management from one RCT of 14 patients with severe FI92 (Appendix F4) and for ABS 
versus a non-FDA approved surgery (magnetic sphincter)93 (Appendix F5). 

Other Surgeries and Mixed Treatment Comparisons 
Appendices F4 and F5 include other surgical studies and mixed treatment comparisons. 

Evidence was insufficient for total pelvic floor repair versus gluteus maximus transposition 
without electrical stimulation for postobstetric neuropathic FI;94 for postanal repair versus total 
pelvic floor repair for neurogenic FI;95 and for total pelvic floor repair versus anterior 
levatorplasy versus postanal repair for neurogenic FI.96  

Evidence was insufficient for levatorplasty surgery versus nonsurgical anal plug 
electrostimulation97 and for SNS versus a non-FDA approved surgery (magnetic sphincter).98 

Evidence was insufficient for what to do after failed sphincter repair surgery.99 Only one high 
risk of bias observational study compared outcomes of three surgical treatments that were used in 
adults who had failed anal sphincter repair surgery99 (Appendix F5).  

Key Question 2: What adverse effects are associated with specific treatments 
for adults with fecal incontinence? 

Key Points 
• Few nonsurgical RCTs reported adverse effects (AEs). When reported, temporary 

nonsurgical treatments had few to no adverse effects that were minor. 
• All surgical interventions were associated with more frequent and more severe 

complications than nonsurgical interventions. 
• AEs increased as the treatment invasiveness increased and were highest for surgical 

interventions, especially the artificial bowel sphincter. 
• Most surgical AEs were identified from surgical case series studies.  
• Adverse effects from surgical case series had longer followup than other designs.   
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Nonsurgical Treatments 
Adverse effects were reported in 17 of 37 nonsurgical RCTs (Appendix F6) and three OBS 

studies (Appendix F7); 6 additional RCTs reported no adverse effects (three PFMT, three drug 
studies). Adverse effects were generally mild and varied by the type of intervention; the 
frequency of adverse effects was variably reported (overall, by group or only identified in text). 
Gastrointestinal symptoms occurred with fiber supplements in 5 percent39 to 20 percent36 of 
patients. Oral medications used for FI were most commonly associated with nausea and 
abdominal pain and were not serious. Adverse effects of abdominal pain, headache, and nausea 
were reported for 55 percent of adults treated with 8mg of loperamide per day in one RCT;43 no 
adverse effects at 12mg/day in another RCT;44 and abdominal pain, headache, and nausea and 
vomiting in 69 percent of patients on 12mg in another RCT.45 No adverse effects occurred in 
PFMT-BF studies that reported them. PFMT-BF with electrostimulation at low frequency caused 
pain in 50 percent of patients in the control group but no pain in the high-frequency treatment 
group.64 Electrostimulation without PFMT caused discomfort in 9 percent of patients.69 No AEs 
occurred with rectal irrigation in adults with passive FI.70 However, bursts of the rectal balloon 
during rectal irrigation occurred in one in every three adults with spinal cord injuries;71 
abdominal distention and hospitalization for severe constipation occurred infrequently.71 
Repeated expulsion of the rectal catheter during irrigation was common in adults with SCI.71 

In general, placebo or comparison group AE rates varied widely but were less frequent (none 
to half of treatment rates) and less severe than treatment group AEs (Appendices F6 and F7). 

Tissue bulking injections had the highest proportion and variety of complications of the 
nonsurgical treatments (Appendix F6). Reported in aggregate, 25 percent of patients treated with 
dextranomer in hyaluronic acid experienced leakage of the injected agent, infection, or prolonged 
defecation over 6 months.74 A dextranomer versus sham study reported treatment complications 
of proctalgia (14 percent), rectal hemorrhage (7 percent), diarrhea (5 percent), constipation (2 
percent), injection site bleeding (5 percent), rectal discharge (4 percent) anal pruritus (2 percent), 
proctitis (3 percent), painful defecation (2 percent), fever (8 percent), other (16 percent) versus 
sham (injection site bleeding (17 percent), and other minor effects in 1-7 percent of patients. 

Surgical Treatments 
Adverse effects from surgical treatments were reported in 7 RCTs (Appendix F8), 8 OBS 

(Appendix F7), and 52 case series studies (Appendix F9). Surgical complications were common 
and ranged from minor (swelling, hematoma) to major (infection, bowel obstruction, perforation, 
fistula,); major complications often required reoperation; some required a permanent colostomy.  

The frequency of surgical complications ranged from 0-32 percent in SECCA;100-105 21-74 
percent in ACE;106-109 5-27 percent with sphincter repair;86,88-91,99,110-118 2-85 percent with 
SNS;79,83,85,98,99,119-136 8-64 percent with other surgeries;94,96,97,137 and 22-100 percent with 
sphincter replacement.92,93,99,138-151 

The severity of adverse effects varied by the type of surgery. Adverse effects were least 
severe for SECCA (pain, bleeding, swelling, mucosal ulceration) and SNS (infection, pain, 
electrode/lad issues, device malfunction) although SNS often required reoperation for device-
related complications. ACE, sphincter repair and sphincter replacement had the most severe 
complications (wound infection, stenosis, bowel obstruction, sepsis, leak, and fistula). The most 
frequent and most severe complications occurred with sphincter replacement with an artificial 
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bowel sphincter: 20-81 percent of recipients had to have the implant removed (explanted) and 
either replaced (most often) or treated with colostomy (less often).  

Discussion 
Key Findings and Strength of Evidence  

We found low-quality evidence to inform clinical decisionmaking for the range of treatments 
for FI in adults in the United States. The situation is more dismal when it comes to surgical 
treatments. Not only is evidence insufficient across the board for surgical treatments, but they are 
often associated with considerable complications. We were unable to conduct a meta-analysis 
because few studies examined the same treatment-outcome combination within similar 
timeframes. We encountered a plethora of outcomes (Appendix F1). Table 18 summarizes the 
major findings of this review. Details of the overall strength of evidence assessments are 
provided in Appendix F10; risk of bias ratings for individual studies that informed strength of 
evidence assessments are provided in Appendixes F11 and F12. 

Low-strength evidence suggests that dietary fiber supplementation with psyllium decreases 
FI episode frequency by 1 month; that clonidine has no effect at 1 month; and that PFMT-BF 
with electrostimulation is no more effective than PFMT-BF on FI severity and FIQL over 2 to 3 
months.  

Low-strength evidence at 6 months post-treatment suggests that dextranomer anal tissue-
bulking injections are more effective than sham injections on FIQL, the number of FI-free days, 
and on the percent of patients with FI episode reduction of 50 percent or more from pre-injection 
levels, but no more effective than PFMT-BF with or without electrostimulation on FI severity 
and quality of life, and no more effective than sham injection on FI severity (CCFIS) or in 
reducing the number of FI episodes from baseline. The only anal sphincter tissue bulking agent 
examined in a randomized trial beyond 6 months was Durasphere® (off-label), which showed 
improvements in FI severity up to 6 months. However, gains with Durasphere diminished 
slightly between 6 months and 1 year post-injections in two RCTs.76,77  

Although PFMT has been successful in addressing urinary incontinence,152 most of the 
included PFMT literature for FI focused on treatment delivery refinements to improve or prolong 
the purported benefits of PFMT for FI, rather than to establish the benefits of it. Various 
iterations of PFMT produce similar improvements that appear to meet MID when those measures 
were used (CCFIS,153 FISI,154 Vaizey,153,155 and FIQL subscales153). We found insufficient 
evidence that PFMT-BF offers any advantage over standard care (dietary fiber, stool-modifying 
drugs) for FI. We found no clear standard protocol for PFMT-BF training for FI; none of the 
studies we reviewed used the same treatment protocol for timing, intensity, type, and duration of 
exercise. In some cases, no information was provided on exercise repetitions and duration, 
despite the presence of intricate details regarding biofeedback sensors, probe placement, and 
patient positioning.  

The evidence for FI treatment benefits was insufficient for all other nonsurgical and surgical 
interventions. Thus this literature provides little guidance for primary care providers and patients 
in their selection and sequencing of treatments for FI. Limitations in study conduct were 
common and avoidable, and the degree of substandard study reporting was unexpected given the 
longstanding reporting recommendations of CONSORT.156-158  
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Table 18. Strength of evidence summary for nonsurgical treatments for fecal incontinence* 
Comparison Type of 

FI 
Measure 

Outcome, 
Study 
Information 

Findings Strength of Evidence 
(rationale by domain) 

Dietary fiber 
supplementation 
with psyllium vs. 
placebo 

Severity FI episodes 
per week, 
1 RCT36 
N=206 

Psyllium significantly decreased FI by 2.5 
episodes per week vs. placebo ( 0.7 
fewer episodes/wk) at 1 month 

Low (low study 
limitations, direct, 
imprecise, consistency 
unknown [single study]) 

Clonidine (oral) 
0.2 mg/day  
vs. placebo 

Severity Mean 
weekly FICA 
1 RCT47 
N=44 

No significant difference between groups 
in FICA improvement at 1 month (1.6 
points clonidine vs. 1.5 placebo) 

Low (low study 
limitations, direct, 
imprecise, consistency 
unknown [single study]) 

PFMT-BF plus 
electrostimulation 
vs. PFMT-BF 

Severity CCFIS, 
2 RCTs62,63 
N=109 

No significant difference between groups 
in mean CCFIS improvement at 3 
months: 
-1 point in both groups61; -2 points treated, 
-2.5 points control62 

Low (medium study 
limitations, direct, 
imprecise, consistent) 

Quality of 
life 

FIQL,  
2 RCTs62,63 
N=109 

No significant difference in FIQL between 
groups at 2 to 3 months; neither group 
improved (0 to 0.3 point change from 
baseline per subscale) 

Low (medium study 
limitation , direct, 
precise, consistent) 

Dextranomer 
tissue bulking 
injections  
vs. PFMT-BF +/- 
electrostimulation 

Severity Vaizey score 
1 RCT74 
N=126 

No significant difference between groups 
in Vaizey improvement at 6 months (-4.6 
points dextranomer vs. -5.4 points 
PFMT-BF) 

Low (medium study 
limitations, direct, 
imprecise, consistency 
unknown [single study], 
reporting bias detected) 

Quality of 
life 

FIQL 
1 RCT74 
N=126 

No significant difference between groups 
in FIQL at 6 months (per text and figures; 
values NR) 

Low (medium study 
limitations, direct, 
imprecise, consistency 
unknown [single study], 
reporting bias detected) 

Dextranomer 
tissue bulking 
injections vs. 
sham injections 

Severity CCFIS 
1 RCT75 
N=206 

No significant difference between treated 
vs. sham in CCFIS improvement at 3 
months (-2.6 points dextranomer vs. -2 
sham) and 6 months ( -2.5 points 
dextranomer vs. -1.7 sham) 

Low (low study 
limitations, direct, 
imprecise, consistency 
unknown [single study]) 

Severity FI severity 
1 RCT75 
N=206 

Significant difference in percent of 
patients with ≥50% reduction in FI 
episodes at 6 months: 52% of 
dextranomer group vs. 31% sham. 
 
Median decrease in number of FI 
episodes over 2 weeks was not 
significantly different between groups at 
3 months or 6 months (6.0, IQR 0-12.5) 
vs. 3.0 sham, IQR 0-8.9: p=0.09). 
 
Mean increase in number of FI-free days 
was greater in treated (3.1 days, SD 4.1) 
vs. sham (1.7 days, SD 3.5) group 

Low (low study 
limitations, direct, 
imprecise; 3 measures 
gave inconsistent 
results: 2 better, 1 no 
different) 

Quality of 
life 

FIQL 
1 RCT75 
N=206 

Percent change (improvement) from 
baseline in FIQL coping-behavior 
subscale favored dextranomer at 6 
months: 27% (CI 21%, 34%) vs. sham 
11% (CI 3%, 18%). Change scores in 3 
other subscales did not differ (per text 
and figures, values NR) 

Low (low study 
limitations, direct, 
imprecise, consistency 
unknown [single study]) 
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Comparison Type of 
FI 
Measure 

Outcome, 
Study 
Information 

Findings Strength of Evidence 
(rationale by domain) 

Durasphere® 
(off-label) tissue 
bulking 
injections vs. 
non-FDA 
approved 
PTQ™ 
injections 

Severity CCFIS 
2 RCTs76,77 
N=75 

Durasphere® (FDA-approved) results:** 
Mean CCFIS improvements were: 
5.3 points at 6wk, 4.1 at 6mo,1.8 at 1y 77; 
3.8 points at 6wk, 5.3 at 6mo, 4.5 at 1y76 

Moderate (low study 
limitations, direct, 
imprecise, consistent) 

*Table shows strength of evidence for treatment-outcomes combinations with at least 2 moderate risk of bias RCTs or 1 RCT 
with low risk of bias and sufficient power to assign low strength of evidence. Other comparisons with insufficient evidence are 
not shown. **Non-FDA approved comparator PTQ™ results are not discussed. 
+/- = with or without; CCFIS=Cleveland Clinic Fecal Incontinence Score; C=Comparator/control; EQ-5D=EuroQoL 
Questionnaire-5 Dimensions; Estim=Electrostimulation; FI=Fecal incontinence; FIQL=Fecal Incontinence Quality of Life scale; 
FDA=Food and Drug Administration; IQR=interquartile range; mo=month; NR=not reported; PFMT=Pelvic floor muscle 
training; PTQ™=injectable bulking agent not FDA approved for use in the U.S.; RCT=randomized controlled trial; SD=standard 
deviation; Vaizey=Vaizey Fecal Incontinence Score; wk=week; y=year 

As noted earlier, treatment for FI generally follows a longitudinal sequence. Patients 
receiving nonsurgical treatment are typically earlier in their FI course, and those who get surgery 
have typically failed more conservative treatment. This complicates efforts to compare surgery 
with nonsurgical treatment. Moreover, nonsurgical treatment is often used as an adjunct to 
surgery. Understanding the effectiveness of the range of FI treatments requires carefully defining 
the nature of the patients at risk in terms of underlying problems, clinical characteristics, and 
prior treatment history. Many of the studies we reviewed failed to provide this information. 
Nonsurgical studies focused on short-term or intermediate-term outcomes in the management of 
FI, leaving many unanswered questions about the durability and feasibility of interventions over 
time.   

Aside from adults in nursing homes and those with spinal cord injuries, we were unable to 
report subgroup-specific outcomes due to the heterogeneity of FI etiologies in enrolled adults in 
the studies that reported it. The majority of enrolled adults were females and their FI etiologies 
were most often mixed or not reported.  

Adverse effects from nonsurgical interventions are uncommon and tend to be minor. Adverse 
effects from surgical interventions are substantial and common. For some procedures, 
complications may occur years after the surgery itself. The severity of complications increases 
along with invasiveness of the treatment. Although most of the surgical adverse effects were 
identified from case series, harms reporting was more detailed and comprehensive than the 
adverse effects reported in higher-level studies. We felt confident using case series for surgical 
complications because these problems were extremely unlikely to arise among controls who did 
not receive surgery. Complications from ACE, sphincter repair, and sphincter replacement were 
most severe. SNS complications were less severe, but all of these treatments may require further 
surgery. Removal of SNS was required in up to one in four recipients. The highest complications 
of any surgical procedure for FI were reported for sphincter replacement with an ABS. The ABS 
required surgical removal (explant) in 20–81percent of patients; infections were common and 
some patients ultimately required permanent colostomy. Significant complications are important 
to consider when providers are counseling patients with severe FI.  

30 



Applicability and Limitations of the Evidence Base 
Several important characteristics limit the generalizability and applicability of these review 

results.  
The evidence base would benefit from better compliance with CONSORT156 and greater 

efforts to avoid compromising study integrity by omitting post-randomization data (analyzing 
only completers or those with perfect compliance) or by aggregating data from those whose 
condition deteriorated with those who remained stable. 

The large number of outcome measures in RCTs alone impeded comparability across studies 
and the ability to conduct meta-analysis that could inform patient care. The field would benefit 
from reducing the number of outcomes measures used to improve comparability. In cases where 
a new assessment tool is used, efforts to simultaneously include a validated, commonly used 
measure would improve the utility of study information. The wide heterogeneity in current 
measures leaves the field with single, often underpowered studies for a particular intervention 
and/or subgroup and provides insufficient evidence to even marginally inform clinical decisions.  

Common outcome measures need standardized labels across all disciplines that treat adults 
with FI. Measures that have undergone several iterations, including changes in content and scale, 
were variably identified and often mislabeled, even in recent literature. The Vaizey FI score (0-
2425) was sometimes labeled as “St. Mark’s” (0-1327), yet baseline or outcomes values, or the 
reference (when cited) for the measure, made it obvious that the Vaizey score had been used.74,80-

82 The Cleveland Clinic Fecal Incontinence Score23 (CCFIS) was also variably labeled as CCFIS, 
Wexner or Jorge/Wexner in the articles we reviewed. 

Varied definitions of the same outcome would benefit from standardization. Definitions of 
what constitutes an FI episode were particularly difficult to compare across studies (soiling 
versus solid stool versus solid plus liquid versus liquid only), as was urgency (can delay finding 
toilet 1 minute to 15 minutes or longer). Input from adults with FI may suggest ways to identify 
and quantify aspects of FI that can capture what matters most to patients in outcome measures. 
Issues with urgency may be just as problematic to patients as actual FI episodes, since the 
uncertainty and fear of accidental bowel leakage surrounding urgency require the same prompt 
behavior: finding a toilet.   

The value of intermediate physiologic measures is unclear given the lack of a well- 
established link between physiologic measures and patient-centered outcomes. Manometric and 
other physiologic measures are overabundant, while far more information is needed about typical 
patient demographics, clinical features, and status at baseline. The latter data would better 
contextualize study results and help to inform which treatments work best in which patients.   

Although FI is a chronic problem, most evidence is only short or intermediate term; longer 
term information on both benefits and adverse effects would better inform clinical decisions for 
chronic FI management.  

Multiple etiologies may contribute to FI, and etiologies were variably reported in the 
literature. No etiologic information was reported in one-third of RCTs, while other authors 
provided great detail of nonmutually exclusive contributing factors. The term neurogenic FI 
would benefit from standardization. Aside from its use in the presence of significant nervous 
system pathology, neurogenic FI appears to be a catch-all term for any FI etiologies in the 
absence of identified structural pathology. Nonetheless, such distinctions were unclear. 

Well-designed and conducted prospective cohort studies are underused in FI and may better 
identify baseline patient, FI severity, and etiologic factors that affect outcomes from various 
approaches over time. Most of the observational studies with comparators that we reviewed had 
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extensive study limitations that rendered invalid any treatment conclusions about differences 
between groups.   

Finally, a segment of the FI literature we reviewed lacked baseline patient information that 
would describe enrolled adults in person-centered terms. This was especially true for (but not 
limited to) most sacral nerve stimulation studies. Aside from limited treatment metrics that were 
of interest to investigators, baseline information surrounding patients and their FI experience 
(etiology, duration, and severity) was missing; enrolled adults were identified largely by their 
physiologic metrics. The lack of baseline patient information in a segment of the FI literature 
was unexpected, given the longstanding recommendations of CONSORT.156-158  

Limitations of the Review Process 
Although initially planned, we were unable to report potential differences in treatment 

effectiveness in FI etiologic subgroups, because FI is often multifactorial. Most studies included 
adults with mixed FI etiologies. 

Outcomes assessments were often timed at unusual intervals, which necessitated our 
aggregation of evidence into short-term (less than 3 months), intermediate-term (3 to 6 months), 
or long-term (more than 6 months) effects. 

This review was limited to English-language publications. The possibility of missing clinical 
trials for FDA approved treatments in the United States is remote.159,160  

We did not examine the FDA Adverse Event Reporting System for drug harms. 
We did not contact authors for missing data or clarification of ambiguous or indeterminable 

table and text information. 

Research Gaps  
The overall strength of evidence for treatments for FI in adults was low or insufficient, 

suggesting that future studies with higher quality could change the conclusions of this review. 
Many research gaps are identified above in Applicability and Limitations of the Evidence Base. 

The durability of treatments effects over time warrants more attention. Short-term, easy-to-
use treatments, such as drugs and fiber supplements, may be important for planning around 
important social events, but it is unclear whether their beneficial effects are sustained longer 
term. Little information was available on rectal irrigation for adults with FI unrelated to spinal 
cord injury, yet rectal irrigation may prove a viable management tool, at least in the short term.  

Few if any treatments can entirely cure FI; therefore, information on treatment combinations 
would benefit the evidence base. This is especially true since many interventions, once initiated, 
are continued long term. Dietary fiber, intermittent stool modifying drugs, and PFMT-BF may all 
be used pre- and post-surgery, but patients who would best benefit from combined therapies are 
not well identified.   

Further research is needed to establish whether PFMT-BF works for FI. Intervention 
specifics including the optimal type of exercise, duration, number of repetitions, frequency, and 
specific patients and FI etiologies for which PFMT-BF is effective or ineffective are lacking. 
Long-term exercise compliance with PFMT-BF for FI is unknown.  

Since the benefit of surgical interventions, including sacral nerve stimulation, may diminish 
over time, it is unclear which additional interventions should be undertaken and when they 
should be initiated to enhance or prolong the durability of surgical benefits. 

Whether there is a degree of external sphincter defect that predicts the outcome of sacral 
nerve stimulation or nonsurgical treatment is not known. Older studies excluded patients with 

32 



extensive tears. However, lower-quality observational studies report that even patients with 
extensive tears improved with SNS up to 1 year.161,162   

There is very limited information about the results of treatment options chosen after failed 
surgical treatments.99  

Better comparison of the benefit-to-harm ratio of FI treatments is needed, especially for 
invasive and surgical interventions. This information is necessary in order for patients to 
accurately weigh the potential benefits and risks when faced with deciding whether to undergo a 
surgical treatment option. Substantial and life-altering adverse events occur post-surgery for FI, 
and these were under identified in RCTs alone.   

The long-term effects of injected anal bulking agents, including their effects on adjacent 
normal tissues, and the location of the injected substance itself are unclear. 

We found little information that could improve outcomes for adults with FI and spinal cord 
injuries, or for older adults in nursing homes. Interventions for nursing home residents with FI 
focused on the prevention of fecal impaction though staff-implemented interventions that gave 
greater attention to fluid, diet, and toileting measures, none of which improved FI outcomes.  

Studies of FDA and non-FDA approved interventions in clinicaltrials.gov that may 
eventually mitigate some of these research gaps include but are not limited to: interventions for 
older adults (multicomponent [behavioral, education, medication] FI intervention delivered by 
home health nurses to frail elderly patients, effect of a nursing home staff education program on 
FI in residents, surgically-placed TOPAS mesh sling [pelvic floor] for women with FI, pelvic 
floor muscle training, botulinum toxin A injections on FI and urgency, long-term safety and 
efficacy of Solesta [dextranomer injection], plus several studies of injections of biologics 
including stem cells). Also, a case series was recently published for a new nonsurgical vaginal 
bowel control device.11 

Conclusions 
Only a few nonsurgical treatments for FI in adults had sufficient-quality evidence to inform 

patient care; the surgical evidence is of insufficient quality for clinical decisionmaking. The use 
of numerous outcome measures is an impediment to the field. Substantial methodological and 
reporting issues can be rectified by following current study and reporting standards; small 
improvements could provide higher quality evidence for the field. The overall strength of 
evidence for treatments for fecal incontinence in adults was low or insufficient, suggesting that 
future studies with higher quality could change the conclusions of this review. 
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