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BACKGROUND: Management of fecal incontinence 
remains challenging owing to the limited availability of 
consistently safe, effective, and/or tolerable treatment 
options.

OBJECTIVE: The aim of this study was to evaluate the 
efficacy, safety, and tolerability of an anal insert device for 
the conservative management of fecal incontinence.

DESIGN: This is a multicenter, prospective, open-label 
study of a single-arm cohort.

SETTING: Patients were recruited between November 
2009 and June 2011 from 3 US clinical sites.

PATIENTS: Subjects who were ≥18 years old with 
incontinence severity scores ≥12 of 20, and at least weekly 
leakage of solid and/or liquid stool, were selected.

INTERVENTIONS: Patients underwent 12 weeks of 
continuous anal insert device use.

MAIN OUTCOME MEASURES: The primary outcomes 
measured were bowel diaries, incontinence severity, 
satisfaction, and adverse events. The percentage of 
reduction in leakage frequency and severity was assessed 
weekly. Sample size calculations predicted that 47 subjects 
would demonstrate that 70% of subjects would have 
≥50% reduction of incontinence frequency. The paired t 
test and Wilcoxon tests were used as appropriate.

RESULTS: Seventy-seven percent of the 73 completers 
and 62% of the 91 intent-to-treat subjects achieved a 
≥50% reduction in incontinence frequency. Median 
fecal incontinence frequency was reduced by 82% from 
0.9 (mean 1.1 ± 0.9) at baseline to 0.2 (mean 0.3 ± 0.4) 
episodes of leakage per day at 12 weeks (p < 0.001). Mean 
fecal incontinence severity scores improved by 32.4% 
(16.2, ±2.1 vs 10.9, ±4.4 of 20, p < 0.001) and 78% of 
completers were very or extremely satisfied with the 
device with no serious adverse events related to device use.

LIMITATIONS: This study was limited by the nonvalidated 
modification of the severity score and the lack of 
randomization, control comparison group, blinded 
assessments, and quality-of-life measures.

CONCLUSIONS: The anal insert device provides a 
conservative, safe, and effective management strategy for 
individuals with fecal incontinence, with high patient 
satisfaction and low adverse event rates.

KEY WORDS: Accidental bowel leakage; Anal insert; Anal 
plug; Bowel incontinence; Bowel management; Fecal 
incontinence.

Fecal incontinence (FI) is a serious but rarely dis-
cussed medical condition that can have a devastat-
ing impact on quality of life.1 Recent studies have 
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reported the high prevalence of FI, and the importance 
of using accidental bowel leakage as the terminology pre-
ferred by patients to describe this condition.2,3 Epidemio-
logic studies have reported alarmingly high rates of FI in 
up to 18% of community dwellers and up to 47% of nurs-
ing homes residents.2,4–9 Treatment options for FI range 
from conservative therapy such as pelvic floor exercises 
with biofeedback, alteration of stool consistency through 
modification of diet and medication, and inflatable or 
expandable anal plugs.10–12 Other approaches include the 
injection of bulking agents, radiofrequency energy sphinc-
ter reformation, neuromodulation, anal sphincter surgery, 
and neosphincter operations (artificial bowel sphincter, 
magnetic anal sphincter implantation, and stimulated or 
adynamic muscle transfers).13–17 These treatments must be 
considered in the context of their morbidity and efficacy 
profiles and balanced with the individual patient’s general 
health, severity of FI, and insurance coverage. We evaluat-
ed an alternate therapy for those who had FI and hypoth-
esized that continuous use of the anal insert would result 
in significant reductions in FI frequency and severity.

MATERIALS AND METHODS

Design Overview

This was an institutional review board-approved, multi-
center, prospective, nonrandomized, single-arm study of 
the Renew anal insert device (Renew Medical Inc., Foster 
City, CA) for the management of moderate to severe FI. 
The device is a single-use, soft silicone anal insert (Fig 1) 
that is self-inserted with the use of a fingertip applicator. 
The top disk of the anal insert forms a seal at the top of 
the anal canal and helps prevent leakage of solid and liq-
uid stool. The device is available in 2 top disk diameters 
(22 mm and 28 mm) to accommodate variation in patient 
anatomy. The stem of the insert spans the anal canal, and 
the bottom disk remains outside the anus to help prevent 

displacement of the device upward into the anal canal or 
rectum. The anal insert is designed to be self-expelled dur-
ing a voluntary bowel movement, but can also be manu-
ally removed by pulling on the bottom disk.

Setting and Participants

Participants for this study were recruited from 3 US clini-
cal sites between November 2009 and June 2011: UC San 
Diego Health System, Cleveland Clinic Florida, and a pri-
vate practice in Los Gatos, CA. Subjects ≥18 years of age 
with an FI severity score ≥12, and at least weekly leakage 
of solid and/or liquid type stool were included. Individu-
als with anorectal pathology (≥third degree hemorrhoids, 
rectal prolapse, anal fissure or stricture, perianal abscess 
or fistula, anismus, recent rectal surgery, fecal impaction, 
or clinically significant rectocele), need for rectal supposi-
tory use, IBD, immune suppression, spinal cord injury or 
neurologic disease, pregnancy/breastfeeding, or any major 
medical illnesses were excluded. Eligible participants signed 
informed consent and underwent a 4-week baseline evalu-
ation including daily bowel diaries to confirm eligibility, 
followed by a 12-week treatment period of continuous de-
vice use. Fecal incontinence frequency and type at baseline 
were characterized by subject assessment into 4 categories: 
passive, urge, mixed with passive predominant, or mixed 
with urge predominant leakage. Subjects taking antidiar-
rheal medications were instructed to maintain their therapy  
and record frequency and dosage on daily diaries.

Outcomes and Follow-up

Overall frequency of FI was assessed by using daily bowel  
diaries that were completed by each subject to record 
bowel movement frequency, leakage, pad soiling, and in-
sert usage. The nurse coordinators at each site reviewed 
these during regular in-person visits for 12 weeks. Nurse 
study coordinators also read and recorded responses to 
complete the severity scores, usability, tolerability, adverse 

FIGURE 1. The Renew Insert Device.
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events, and satisfaction data sections. An FI severity score 
based on the Cleveland Clinic Fecal Incontinence/Wexner 
score was used to assess symptom severity.18 The FI sever-
ity score modified the term “lifestyle alteration” to “qual-
ity of life impact” and frequency parameters from “always 
(≥1/day), usually (<1/day up to ≥1/week), sometimes (<1/
week to ≥1/month), rarely (<1/month), never” to “daily, 
weekly, monthly, less than once per month, and never.” 
Frequency of leakage with solid, liquid, and gas; pad us-
age; and impact on quality of life were assessed by using 
the Wexner system on a 0 to 4 scale, from never to daily 
for a maximum summed score of 20 representing full in-
continence. Overall subject satisfaction was assessed only 
in patients who completed 12 weeks of treatment, using a 
5-point Likert scale from “not at all satisfied” to “extremely 
satisfied.” Ease of use, usability, and comfort were mea-
sured on 10-point scale from 1 representing “very difficult, 
demanding and unfriendly” to 10 representing “very easy, 
simple, and comfortable.” Adverse events were assessed by 
subject report and/or digital and anoscopic examination 
at the time of occurrence, and at the12-week completion 
of the study or withdrawal. After completion of the 12-
week treatment period, subjects were followed by using 
daily bowel diaries for an additional 4 weeks off treatment 
for return to baseline. For this article, the primary out-
come of objective success was defined as ≥50% reduction 
in FI episodes, and subjective success was measured by re-
duction in FI severity score.

Statistical Analysis

Original sample size calculations determined that 76 sub-
jects were necessary to detect at least a 10% reduction in 
FI frequency and severity with 90% power and 5% sig-
nificance. A total of 95 subjects were recruited with a goal 
of attaining 76 subjects assuming a 20% dropout rate. In 
addition, a 2-subject margin of error was included to ac-
count for ineligibility and dropouts. A post hoc sample 
size calculation demonstrated that if 70% of our subjects 
were expected to meet a threshold of ≥50% reduction in 
FI frequency, then 47 subjects would be sufficient based 
on the χ2 test with a 2-sided 0.05 level of statistical signifi-
cance and a 0.80 level of statistical power.

Efficacy was assessed by using the intent-to-treat 
(ITT), completers, and modified ITT (mITT) cohorts, 
the latter being those subjects who entered treatment and 
completed at least 1 week of device use (Fig. 2). Safety was 
evaluated in the ITT cohort. In the ITT analysis, dropouts 
were considered as treatment failures. In the modified 
ITT analysis, all available valid data were analyzed. Paired  
t tests and Wilcoxon tests were used as appropriate to as-
sess changes in comparison with baseline, and adverse 
events were reported using descriptive statistics. Mean and 
median percentage reduction in FI frequency and FI se-
verity scores were used to describe changes from baseline 
with each subject acting as their own control.

RESULTS

Ninety-one of the 97 subjects enrolled remained eligible 
after the 4-week baseline evaluation (ITT cohort), 85 of 
whom completed at least 1 week of treatment (mITT  
cohort) and 73 completed all 12 weeks of treatment (com-
pleter cohort) (Fig. 2). Table 1 describes the characteristics 
of the ITT and completer cohorts who were mostly female 
and white. Those who dropped out were slightly older than 
those who completed the study, but were otherwise similar 
to the completers. A total of 18 subjects withdrew during 
the treatment phase of the study. The specific reasons for 
withdrawal are shown in Figure 2. Bowel  incontinence type 

Dropouts

Pretrial screening period

97 subjects enrolled

91 treated subjects
(safety and ITT cohort)

85 treated subjects
(modified ITT cohort)

73 completed therapy
(completers cohort)

71 completed RTB
period (RTB cohort)

Week 1

Week 2

Week 4

Week 6

Week 8

Week 11

RTB period

Did not meet eligibility or protocol
too demanding (6)

Protocol too demanding (2)
Symptomatic preexisting
hemorrhoids (2)
Insert loss with urination (1)
Insert loss with anal mucus (1)

Unrelated hospitalization (1, cardiac;
1, biliary)
Unrelated medical condition (1,
non-device-related anal dermatitis)
Insert loss with urination (1)
Insert loss with exercise/flatus (1)
Insert associated with urgency/
flatus (1)

Protocol too demanding (1)
Insert loss with urination (1)

Protocol too demanding (1)
Experienced leakage with insert (1)

Protocol too demanding (1)

Protocol too demanding (1, but
completed RTB period)

Protocol violations (2)

FIGURE 2. Disposition of study population and cohort definitions. 
ITT = intention to treat; RTB = return to baseline; FI = fecal incontinence.
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was mixed with passive predominant (33%), mixed with 
urge predominant (28%), passive only (21%), and urge only 
(19%) in the ITT cohort. Antidiarrheal medication and en-
ema use at baseline were 33% and 11%. During the course 
of the study, 8% initiated antidiarrheal medication and 4% 
enema use, whereas 5% and 9% discontinued antidiarrheal 
and enema use. An average of 2.6 inserts were used per day 
with 66% of them being expelled during defecation. Some 
inserts were expelled during urination (11%) or with gas or 
other FI episodes (5% each).

In the ITT cohort, 62% (95% CI, 51%–71%; 56/91) 
demonstrated ≥50% reduction in FI frequency. This suc-
cess rate was 78% (95% CI, 68%–86%; 66/85) and 77% 
(95% CI, 66%–85%; 56/73) in the mITT and completer 
cohorts. As a secondary analysis, in the modified ITT co-
hort, the median FI frequency was reduced by 82% from 
0.9 FI episodes (mean 1.1 ± 0.9) per day at baseline to 
a median of 0.2 FI episodes (mean 0.3 ± 0.4) per day at 
12 weeks (p < 0.001). Only 3 subjects demonstrated an 
increased FI frequency: 2 associated with increased diar-
rhea from antibiotic use, and 1 with an upper respiratory 
infection causing increased FI associated with coughing. 
Figure 3 demonstrates FI frequency by week, with 77% 
reduction in the first week and 93% reduction by 4 weeks. 
After 4 weeks of return to baseline, FI frequency increased 
to a median of 0.5 FI episodes (mean 0.7 ± 0.7) per day 
in the 71 subjects. Although this was a statistically sig-
nificant increase over the treatment period, it also was a 
26% reduction in mean FI frequency in comparison with 
their baseline frequency (paired t test p < 0.0001; mean 

1.1 ± 0.8, median 0.8). Mean FI severity scores improved 
by 32% (median 29%) after treatment (median 16, mean 
16.2 ± 2.1 vs median 11, mean 10.9 ± 4.4; p ≤ 0.001).

There were no serious adverse events and only 3 mod-
erate adverse events (fecal urgency, soreness, and bleeding 
hemorrhoids) in 2 subjects during treatment from among 
the 91 subjects in the ITT cohort. Fifty-one percent (46/91) 
of the participants who reported any adverse event as 
probably or possibly related to device use, were primarily 
related to anorectal symptoms such as sensation of urge  

TABLE 1.   Characteristics of study subjects

Intention-to-treat  
(n = 91)

Completers  
(n = 73)

Dropouts  
(n = 18)

Age, y, mean (SD) 68.6 (12.1) 67.2 (12.6) 74.3 (8.2)
Age, y [Range] [33.9–88.9] [33.9–88.9] [55.2–85.2]
Mean BMI (SD), kg/m2 27.2 (5.8) 27.4 (5.9) 26.5 (5.6)
Female sex, % 90 90 89
Male sex, % 10 10 11
Race, %
  White 91 92 89
  Asian 5 4 11
  Black 3 4 0
Ethnicity, %
  Hispanic or Latino 4 5 0
  Non-Hispanic or non-Latino 90 92 83
  Not specified 6 3 17
Incontinence type, %
  Passive 21 21 22
  Urge 19 18 22
  Mixed with passive dominant 33 32 39
  Mixed with urge dominant 28 30 17
Fecal incontinence severity score at end of baseline
  Mean (SD) 16.2 (2.1) 16.3 (2.1) 16.2 (2.2)
Fecal incontinence episodes/day at end of baseline
  Mean (SD) 1.1 (0.8) 1.1 (0.8) 1.3 (0.9)
  Median 0.9 0.8 1.0
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FIGURE 3. Mean and median frequency of daily incontinence 
episodes by treatment week. FI = fecal incontinence.
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(26%, 24/91), irritation (13%, 12/91), pain (7%, 6/91), or 
soreness (6%, 5/91) in the anal area. All were deemed mild 
in severity with the exception of 3 moderate adverse events 
in 2 subjects (fecal urgency, soreness, and bleeding hem-
orrhoids). There were no serious adverse events related to 
insert use. Displacement of the device upward into the anal 
canal occurred in 24% of participants, but resolved with 
natural expulsion during bowel movements. Seventy of the 
116 (60%) displacement events were reported by 2 sub-
jects: one with displacement during exercise and the other 
with history of an anal sphincter tear and an asymmetric 
anal sphincter muscle bulk anteriorly. There were no anal 
or rectal injuries detected on anoscopic or digital examina-
tion related to continuous use of the device after 12 weeks.

Regarding patient satisfaction, 78% of the completers 
were very or extremely satisfied with the device and 91% 
of them rated the overall experience, comfort, and ease 
of insertion ≥8 on the 10-point scale (median 9.5) with 
mean and median experience scores above 8 at each 
weekly assessment throughout treatment. Eighty per-
cent of the completers reported that they liked the inserts 
“quite well,” “very well,” or “extremely well.” “Ease of use” 
and “effectiveness” were the leading reasons why subjects 
liked the anal insert (60% and 49%) when surveyed in the 
12th week of treatment. The usability parameters, includ-
ing comfort holding the applicator, ease of placement of 
the device, sensation during placement, and removal of 
the applicator after insert placement, all achieved mean 
scores above 7.6 of 10 throughout the treatment period.

DISCUSSION

Fecal incontinence is a highly prevalent condition with a 
profound negative impact on the quality of life.1 Unfor-
tunately, the majority of people with FI do not seek treat-
ment or even discuss their condition with their health care 
providers.19 There are many treatment options for FI, in-
cluding pelvic floor exercises with biofeedback, alteration 
of stool consistency through the modification of diet and 
medication, inflatable or expandable anal plugs, injection 
of bulking agents, radiofrequency energy sphincter ref-
ormation, neuromodulation, anal sphincter surgery, and 
neosphincter procedures.10–17,20 However, the morbidity 
and financial cost of each alternative are variable, must be 
balanced against long-term efficacy, and considered in the 
context of the individual patient’s general health, degree 
of incontinence, and insurance coverage. Biofeedback and 
pelvic floor/anal sphincter muscle exercise therapy are de-
signed to enhance sensory and motor capabilities to help 
patients improve control of the anal sphincter and have 
demonstrated 60% to 70% efficacy.21,22 However, there are 
many obstacles to biofeedback/exercise therapy including 
the completion of therapy, the time needed to realize ther-
apeutic benefit, and long-term compliance.23 Because the 

anal insert device is a passive barrier to help prevent FI and 
provides immediate results, it has the potential to serve as 
a stand-alone therapy or work in conjunction with other 
conservative treatments including biofeedback, muscle 
exercise therapy, dietary modifications, and/or the use of 
antimotility agents.

Expandable and inflatable anal plugs are designed to 
treat FI by blocking the flow of solid and liquid stool from 
the rectum. Unfortunately, the adoption of anal plugs has 
been limited because current anal plug devices are consid-
ered intolerable or difficult to use by patients. The expand-
able device tested by Norton and Kamm12 reported that 
70% (14/20) of patients could not tolerate a plug owing to 
discomfort. Giamundo et al10 reported that 61% (11/18) 
of patients did not complete the 14-day protocol because 
of hypersensitivity (3/18) or difficulty using the device 
(8/18). The anal plug described by Giamundo et al occu-
pies 20 mL in the rectum, and that described by Norton 
and Kamm occupies approximately 8 mL (small plug) and 
13 mL (large plug) in the rectum. The anal insert tested 
here is designed so that the section of the device that re-
sides in the rectum has a volume of 0.5 mL (regular size) 
and 0.8 mL (large size), which is approximately 4% and 
6% of the volume of the anal plug devices tested by Gia-
mundo and colleagues and Norton and Kamm. As a result, 
we believe that the anal insert in this study does not stimu-
late the anal sensory system as much as other anal plugs, 
resulting in lower discontinuation rates than previously 
reported. Only 1% of subjects withdrew from our study 
owing to device-related urge and gas, and a further 6% of 
subjects withdrew because of insert loss or leakage around 
the insert, whereas, overall, 78% of completers were very 
or extremely satisfied with the anal insert.

Generally accepted surgical treatment approaches for 
FI include anterior or posterior repair of the anal sphinc-
ter, augmentation, replacement, stimulation, and diver-
sion. During the 1990s short-term results of sphincter 
repair revealed success rates ranging from 55% to 93%, 
but more recent long-term studies revealed success rates 
generally ranging from 23% to 54%.24–28 This clear attri-
tion with time as demonstrated by Glasgow and Lowry20 
has led to a search for better alternatives.

Graf et al13 report that the injection of dextranomer 
in stabilized hyaluronic acid in the anal canal achieves a 
≥50% reduction in the number of incontinence episodes 
among 52% (71/136) of subjects in the active treatment 
group. Hull et al29 report that sacral neuromodulation 
achieves ≥50% reduction in the number of incontinence 
episodes at 5+ years among 89% (64/72) of subjects avail-
able for follow-up; however, with the use of an ITT analy-
sis, this rate drops to 52% (64/120). The anal insert in our 
study achieved ≥50% reduction in the number of incon-
tinence episodes among 77% of the completers and 62% 
among the ITT cohort.
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The strengths of this study include the multicenter, 
prospective study design including individuals with mod-
erate to severe FI (severity scores ≥12/20), the use of daily 
bowel diary data to measure efficacy, and the return to 
baseline evaluations performed 4 weeks after the comple-
tion of therapy. Weaknesses of this study include the use of 
a nonvalidated modification to the FI severity score ques-
tionnaire wording, and the lack of a control comparison 
group, randomization, blinded assessments, and FI-relat-
ed quality-of-life measures. The use of the 4-week return 
to baseline was used to control for some of the biases from 
an observational nonrandomized design; however, we 
are unable to speculate on the 26% mean reduction in FI 
frequency after the 4-week return to baseline relative to 
baseline for the completers cohort. We were only able to 
assess satisfaction with the device in those subjects who 
completed the study, thus potentially skewing this result to 
the positive. The low number of men enrolled in this trial 
limits the generalizability of these results. Future studies 
should include a larger proportion of men and possibly 
a longer duration of treatment phase to test acceptance 
and any potential long-term effects from this treatment 
modality. This study indicates that additional larger-scale, 
randomized comparative studies to other standard-of-
care therapies using validated patient-centered outcome 
measures (including quality of life) should be undertaken. 
Because this is the first study reporting on the utility of 
this device, we expect that future studies will be directed 
to determine the role of this therapy in the treatment al-
gorithm for FI. We believe that the benefit of this device 
falls somewhere between pads, behavior, dietary modifica-
tion, and more invasive therapies such as radiofrequency, 
bulking, or sacral nerve stimulation. As such, comparative 
effectiveness trials against any of these would be valuable. 
Future studies should also be aimed at characterizing op-
timal subject selection with more detailed demographic, 
patient history, and physiological testing.

CONCLUSION

This study has shown promising efficacy, safety, and satis-
faction with a new anal insert device. Although it is pos-
sible that the anal insert may be considered as a first-line 
therapy for the management of FI, or as an adjunctive 
therapy for patients achieving unsatisfactory results with 
other surgical or nonsurgical FI treatments, future studies 
are warranted.
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ERRATUM

Pelvic Perfusion in the Adjuvant Therapy of Locally Advanced Rectal Cancer: Feasibility Trial and 
Initial Clinical Experience: Erratum

In the article that appeared in the February 1994 Supplement to Diseases of the Colon & Rectum, the author name 
Franco DeCian was misspelled. The correct name is Franco De Cian.
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ERRATUM

Reducing Urinary Tract Infections in Colon and Rectal Surgery: Erratum

In the article that appeared on page 91 of the January 2014 issue of Diseases of the Colon & Rectum, the author name 
Lorenzo Anez-Bustillo was misspelled. The correct name is Lorenzo Anez-Bustillos.
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