L))

Check for
updat

Review Article

Page 1 of 8

Best conservative options for fecal incontinence
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Abstract: Fecal incontinence (FI) is most commonly addressed by more advanced techniques such as sacral
neuromodulation or in the appropriate setting, sphincteroplasty. Prior to progressing to more advanced
therapeutic measures, clinicians should be aware of all available conservative options. It is the aim of this
chapter to discuss the most prominent conservative therapeutic options for the control of FI and to outline
the data available to support their use. Specifically, we will discuss dietary modification, biofeedback, bulking
injections, tibial nerve stimulation, and insert devices. Dietary modification involves the use of adoptive
or restrictive consumption strategies with or without the use of fiber replacement or supplementation
therapy. Biofeedback is a strategy that uses instrument-guided objective measurement to gain awareness of
physiologic function for the purpose of improving control over these functions. Bulking injections are a form
of treatment for FI that involve injection of various biocompatible bulking agents, primarily NASHA Dx,
into the anal canal submucosal space. Tibial nerve stimulation utilizes either percutaneous or transcutaneous
repetitive electrical nerve stimulation completed over a prescribed interval for the purposes of improving FI.
Finally, our discussion of insert devices includes an overview of both anal and vaginal insert devices currently

available for use in controlling FI.
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Best conservative options for fecal incontinence
(F1)

FI is defined as the uncontrolled passage of feces or gas, and
is associated with diverse and often multifactorial causes
including underlying functional, iatrogenic, and anatomic
pathologies (1,2). It is estimated that nearly 20% of women
over the age of 45 experience an episode of FI at least once
per year, and patients prefer the term “Accidental Bowel
Leakage” rather than FI when discussing these concerns
with their physician (3). Regardless of the etiology of a
patient’s FI, therapy is often initiated with conservative
treatments that allow patients to avoid invasive surgical
procedures (2). In the following chapter, we discuss the
various methods utilized to conservatively treat FI. When
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these measures fail, patients may be candidates for surgical
management including sacral neuromodulation (1,2,4-6),
or anal sphincteroplasty (2) and these techniques will be
discussed elsewhere in this series.

Dietary modification, fiber supplementation, and
pharmacologic adjuncts

Diet modification is among the most commonly used
therapies as it is intuitive for patients and often trialed
prior to seeking formal medical attention. One study
examined the dietary habits of 188 individuals with FI and
demonstrated that about two-thirds of participants utilized
diet modification techniques in the management of their
FI. These strategies were near even in their distribution
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between those who used either restrictive (avoidance or
consuming less of a food that worsens FI symptoms) or
adoptive (consuming more food perceived to alleviate
FI symptoms) practices. Certain foods seem to be more
common to restrictive therapy, including caffeinated
beverages, artificial sweeteners, fatty/greasy foods, fruits
(including dried fruits and fruit juices), and spicy food. The
most common adaptive therapy foods being those higher
in fiber and in some cases those with probiotics. Despite
following these general trends, however, the choice of which
foods to restrict and which to adopt is often determined on
a personalized basis in consultation with a dietitian (7).

The use of supplemental fiber has also been trialed as a
conservative treatment for FI secondary to variation in stool
consistency. In a study by Bliss ez /., 39 individuals suffering
from FI were divided into three groups with no significant
difference in proportion of incontinence episodes at baseline
(all >50% proportion incontinent stools). The groups were
then assigned to either psyllium supplement, gum arabic
supplement, or a pectin placebo over a 31-day study period.
Results ultimately demonstrated a significant reduction in
the proportion of incontinent stools in both the psyllium
and gum arabic supplement groups to less than half that
of the group ingesting the placebo (17-18% incontinent
stools with fiber supplementation, 50% incontinent stools
with placebo) (8). Bliss et al. further worked to characterize
the tolerance of dietary fiber supplementation in regard to
symptoms of GI upset including nausea, belching, feeling
of fullness, abdominal cramping, and flatus. The study used
daily symptom evaluations of 189 individuals at baseline
and throughout several steady dose adjustments of either
placebo, psyllium, gum arabic, or carboxymethylcellulose
(CMC) over a 52-day trial period encompassing baseline,
dose adjustment, steady dose segment 1, steady dose
segment 2 periods. Ultimately there was no significant
difference demonstrated in any of the measured GI
symptoms either between the various supplement groups
or between the steady dose adjustment groups compared to
baseline symptom scores (9).

Various medical therapies have also demonstrated
efficacy in the management of FI. Absorbent medications,
such as bismuth salicylate, can be used in the setting of
increased intestinal fluid secretion leading to diarrhea
and worsening of FI. Cholestyramine works as a bile
salt binding agent, as bile salts within the colon act as
cathartic agents pulling in excess water and electrolytes.
This is specifically useful in patients who have previously
undergone ileocolic resection or cholecystectomy and have
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subsequently reduced bile salt absorption capacity (10).
Anti-motility agents such as loperamide and diphenoxylate
(commercially available in diphenoxylate-atropine) have
efficacy in slowing intestinal motility and increasing transit
time by binding to the intestinal p receptor. Other opioid
agents such as codeine work via the same mechanism but
come with increased risk of CNS effects and dependence. A
Cochrane review from 2013 examined 16 trials with a total
of 558 participants examining the use of medical therapy to
treat FI. They demonstrated limited consistent efficacy of
anti-diarrheal agents in the treatment of FI given diverse
patient populations and etiologies of FI across the examined
trials. Data regarding the efficacy of these agents compared
to other existing therapies remains lacking (11). Though
there is some literature to support all of the outlined
treatment modalities, the most practical approach is the use
of combined supplemental fiber and dietary modification
to avoid diarrhea, and sequentially add anti motility agents
as indicated. It is assumed that simple causes of FI such as
diarrhea will be controlled prior to moving on to surgical
management.

Transanal irrigation/bowel training

Transanal irrigation encompasses the use of enema therapy
to intermittently empty the rectum and distal colon with the
aim of avoiding episodes of FI. This therapy has been shown
to have the highest utility in patients suffering from FI
secondary to primary constipation and subsequent overflow
as occurs in low anterior resection syndrome (12).

Minimal published data exists to support the use of
transanal irrigation and validation studies have been plagued
by difficulty in retaining study participants. That said, there
is weak evidence with small population studies to suggest
significant improvement in FI symptoms with the use of
transanal irrigation (12,13). Based on the variable efficacy
and compliance within the literature, efficacy seems to be
tied to patient preference and subsequent tolerance and
compliance with the therapy. Further studies with higher
subject retention are needed to truly evaluate the efficacy of
transanal irrigation.

Biofeedback therapy (BFT) and pelvic floor
rehabilitation

BFT is defined as the use of instrument-guided objective
measurement to gain awareness of physiologic function for
the purposes of improving control over these functions.
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-> As viewed in the prone jackknife position

Figure 1 Demonstration of injection site and technique of submucosal NASHA Dx bulking injections. Figure supplied with permissions by

Solesta, Palette Life Sciences.

Instrumentation used for BFT for incontinence specifically
includes cutaneous or intravaginal/intrarectal receptors,
ultrasound (intrarectal/intravaginal, perineal), rectal
balloons, digital guidance, and anorectal manometry (14).

BFT has been shown to demonstrate efficacy compared to
no therapy in the control of FI, with a stable and statistically
significant improvement in number of incontinent episodes
throughout a 5-year study period (15). BFT is often used
in combination with techniques of pelvic floor exercises/
rehabilitation and electrical stimulation (16,17).

Pelvic Floor Therapy encompasses exercises of pelvic
floor muscle training including pelvic floor muscle
contractions of varying length and frequency (18).
Pelvic floor exercises can be done either with or without
biofeedback techniques (14).

A Cochrane Review in 2010 examined 21 studies and
concluded that data was insufficient and available studies
were methodologically inadequate to draw definitive
conclusions regarding the efficacy of biofeedback. It
did, however, assert that some data supported the use of
biofeedback in combination with other therapies such as
sacral nerve stimulation and sphincter/pelvic floor exercises
as outlined above (19).

Bulking injections

Bulking injection is a form of treatment for FI that involves
injection of various biocompatible bulking agents into
the anal canal submucosal space above the dentate line.
Common agents utilized include Silicon biomaterial (PTQ),
carbon-coated microspheres (Durasphere), dextranomer
in stabilized hyaluronic acid, which is also known as
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NASHA Dx (Figure 1) (20-22). Other agents previously
trialed include autologous fat and Polyacrylate polyalcohol
copolymers (23,24). It is important to note that among the
currently utilized injectable modalities, only NASHA Dx
have shown durable success.

The singular agent approved for use in the United States
is NASHA Dx. Efficacy of the agent was evaluated in a
2011 prospective randomized, double-blinded, and sham-
controlled multicenter trial in Europe and the United States.
The trial utilized a primary endpoint of >50% reduction
in incontinence episodes, and results demonstrated 50%
or greater reduction in incontinence episodes in 52% of
the therapeutic treatment group participants as compared
to 31% in the sham group at 6 months. Follow-up at
12 months indicated 50% or more reduction in FI episodes
in 69% of patients in therapeutic group (sham group not
measured at 12 months). Secondary endpoints included
incontinence-free days, Fecal Incontinence Quality of Life
(FIQL) score, and Cleveland Clinic Fecal Incontinence
Score (CCFIS) following therapeutic injection compared
to baseline. There was a significantly greater increase in
mean number of incontinence-free days at 6 months in
therapeutic group (3.1) as compared to the sham group
(1.7). The mean number of incontinence-free days was
significantly increased at the 12-month interval (7.9) from
baseline (4.4) within the therapeutic treatment group. No
significant difference was found in the change in CCFIS at
3 or 6 months between the two groups, though a significant
decrease from baseline CCFIS was noted in the therapeutic
treatment group alone at month 12 compared to baseline.
The mean change in FIQL scores relative to baseline
were significantly greater in the active treatment group for
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FIQL score categories of coping and behavior, but not for
lifestyle, depression/self-perception, and embarrassment. At
12 months, there was a significant increase in FIQL score
compared to baseline within the therapeutic treatment
group for all 4 FIQL categories (22).

A Cochrane Review from 2013 examined the efficacy
of all injectable bulking agents. It concluded that only
the NASHA Dx injectable demonstrated significant
improvement in continence, as outlined above. Though
studies have been published in support of other injectable
bulking agents, there is insufficient evidence to support
their efficacy given the low quality of their studies, the
lack of long-term outcome tracking, and lack of patient
satisfaction reporting to accompany objective continence
score analysis (25).

Subsequent data from the same NASH Dx study group
published by Mellgren ez 4/. in 2013 examined sustained
response in the therapeutic treatment group at 36 months
post-treatment using the same end-points as outlined
above. The primary endpoint of 50% or greater reduction
in incontinence episodes compared to baseline in the
therapeutic group had a sustained significant response at
36 months (52% at 36-month, 52% at 6-month interval,
as above). The significant increase in FIQL score as well
as significant decrease in CCFIS were also sustained at
the 36-month follow-up as compared to baseline (25,26).
It is also important to note that most study subjects in the
injectable trials required 2 injections to achieve efficacy.

Currently, there is an ongoing clinical trial of long-
term efficacy of NASHA Dx of 277 patients with 36-month
outcomes (NCT01647906) and the results of this trial could
help change the recommendations on injectable therapy.
Currently, the available data has shown that most patients
need a second injection to obtain efficacy, and there is a high
rate of positive response in the placebo group in these trials.
A 2015 study from Techniques in Coloproctology indicated
that some of the patients demonstrated migration of the
injected agent over time and incontinence scores increased
as the injected agent wore away over time (26,27). Long
term data is needed to update these recommendations.

Posterior tibial nerve stimulation

The technique of percutaneous tibial nerve stimulation
(PTNS), involving either a transcutaneous or a percutaneous
approach, was first described in 1983 by McGuire et al. as
a novel technique in the treatment of urologic disorders
including urinary urge incontinence and overactive
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bladder (28). The technique was then described as a
therapeutic strategy for FI by Shafik ez 4/. in 2003 specifically
in patients with FI secondary to uninhibited rectal
contraction or uninhibited anal sphincter relaxation (29).

The techniques involved in this therapy differ in
their approach to stimulation of the tibial nerve, either
transcutaneous or percutaneous. Iranscutaneous
stimulation is completed by the method first described by
Queralto et 4l. in 2006 and involves use of a transcutaneous
electrical nerve stimulation (TENS) unit with placement of
a negative electrode posterior to the medial malleolus and a
positive electrode 10cm proximal to the electrode. Correct
placement of the electrode is confirmed by observing toe
contraction with electrode activation. Adequate stimulation
is determined by intensity just under that of motor
stimulation. This was originally described as 20-minute
increments daily for a period of 4 weeks (30). In a 2013
randomized study by George er a4l., transcutaneous TNS
and percutaneous TNS were compared to a placebo group
of sham transcutaneous TNS with primary endpoint of
>50% reduction in episodes of FI. Results demonstrated
that 9/11 patients in the percutaneous arm, 5/11 in the
transcutaneous arm, and 1/8 met the primary endpoint
successfully (P=0.035, Fisher’s Exact Test). All patients
with response were reportedly fully continent at end of
the 6-week study period. Secondary outcomes included
St. Mark’s Continence Score, Rockwood FI-specific
Quality of Life score, and SF-36 Quality of Life score
showed improvement but no significant difference between
therapeutic and control arms of the study (31).

A placebo controlled randomized trial of tibial
nerve stimulation was reported in 2015, known as the
CONFIDeNT trial. This trial randomized 227 patients
to PTNS (115 patients) vs. Sham (112 patients.) A 50%
reduction in FI episodes was noted in 38% of the treatment
group vs. 31% of the Sham group, indicating no major
clinical benefit (32).

A 2019 meta-analysis by Sarveazad ez a/. sought to
examine the efficacy of PTNS in reducing FI episodes.
The studies included utilized a mixture of patients who had
undergone PTNS (249 total individuals, mixed between
those who had undergone percutaneous and transcutaneous),
compared to control patients (239 total). The analysis found
a significant decrease in FI episodes with the use of PTNS in
patients with FI compared to control, without heterogeneity
between the 4 studied included studies. Interestingly, the
meta-analysis also examined available data in how PTNS
affects various physiologic function involved in FI control.

Ann Laparosc Endosc Surg 2022;7:17 | https://dx.doi.org/10.21037/ales-2022-04



Annals of Laparoscopic and Endoscopic Surgery, 2022

1. Using the applicator, the insert is
positioned so that the top disc is
lightly resting on the anus.

2. With muscles relaxed, the insert
is pushed into the anus until the
applicator touches the anus.
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3. The applicator is gently with
drawn. The bottom disc should
be resting just outside the anus.

Figure 2 Illustration of the Renew Anal Insert and insertion technique. Supplied with permissions by Renew Medical UK Limited.

Rectum

Uterus
Bladder

Eclipse insert

Vagina
Tube

Figure 3 Illustration of Eclipse Vaginal Insert system. Figure

supplied with permissions by Eclipse, Pelvalon.

It found no significant impact on incontinence score,
resting sphincter pressure, squeezing sphincter pressure,
or maximum tolerable anal sphincter pressure. This data
therefore does not provide an answer to the question
of mechanism by which PTNS functions to alleviate FI
episodes, though supports its overall efficacy (33).

Medical mechanical inserts
Anal insert

According to a systematic review that included 6 cross-
over and prospective pilot trials, anal mechanical inserts are
effective and satisfactory for the conservative treatment of
FI. It is to be noted, however, that limited pooling of data
regarding safety and efficacy across all modern anal insert
devices limits overall evaluation of their clinical utility. The
primary drawback to use of these devices continues to be
device intolerance from patient discomfort (34).

The Renew Medical insert (Renew Medical Inc., Foster
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City, CA, USA) is a mechanical anal insert developed for
the treatment of FI (Figure 2) (35). The device is marketed
as a continuous use, silicon anal insert device used to
prevent solid and liquid stool leakage associated with FI.
Each device is single-use and expels naturally with a bowel
movement. The Renew Medical insert has been validated
specifically by a single arm, non-randomized study that
examined its efficacy using primary end points of 50%
or greater reduction in FI episodes, as well as secondary
endpoint/metric of subjective improvement consisting of
a hybrid Fecal Incontinence Score consisting of CCFIS.
Among the 83 patients who completed the full 12-week
trial period, there was a 77% rate of achieving the primary
outcome with >50% reduction in FI episodes. Additionally,
FI scores were improved by 32.4% throughout the course
of the 12-week study period (36).

Vaginal insert

The Eclipse Vaginal insert (Pelvalon, Inc.) (Figure 3)
is an inflatable vaginal insert that functions by way of
temporary rectal occlusion with user-controlled inflation
of a posterior-directed intra-vaginal balloon. The device is
produced in several sizes and initiation of therapy using the
Eclipse system requires fitting by a physician or nurse who
is trained in the fitting process. A Trial Insert is utilized for
the first 2 weeks to gauge clinical utility and patient comfort
with device size. Permanent sizing can then be determined
by this trial period. It can be safely utilized in patients with
prior hysterectomy (37,38).

The Eclipse Vaginal insert has been clinically evaluated
in the 2015 LIFE study, which involved a total of
61 participants in an intention-to-treat group (110 originally
entered study but failed fitting stage) with primary end-
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point of 50% or greater reduction in FI episodes. Following
study period of 1 month, 78.7% of intention-to-treat
participants achieved clinical success, with 41.1% achieving
complete continence. Secondary endpoints included
incontinence episodes in a 2-week period, FIQL score,
and Modified Manchester Health Questionnaire subscales.
Mean incontinence episodes in the treatment group
demonstrated significant decrease from baseline 11.6 to 2.1.
Additionally, there was significant improvement in both
overall score and subscale scores from both FIQL as well as
the Modified Manchester HQ within the treatment group.
Additionally, of the 56 intention-to-treat participants, 54
(96%) reported that they could not feel the insert (48%) or
that they could feel it but were comfortable (48%) (37). The
long-term efficacy of the product has since been evaluated
at the 12-month end point in the same population by the
LIBERATE clinical trial (NCT02428595), with primary
endpoint being 50% or greater reduction in FI episodes at 3,
6, and 12 months of insert use. Of the 73 intention-to-treat
participants analyzed at the 3-month interval, 73% achieved
primary outcome of >50% reduction in FI episodes. This
effect was consistent at 6-month interval with 71% and
at 12-month interval with 70% achieving the primary
outcome. Complete continence was achieved in 32%, 38%,
and 34% at 3-, 6-, and 12-month intervals of the intention-
to-treat group, respectively. Secondary outcomes included
significant decrease in St. Mark’s score and significant
increase in FIQL score at the 12-month interval (39).

All of the conservative treatments in this chapter can be
considered as part of a comprehensive treatment strategy
for FI, with patients who fail to improve then moving on to
more advanced therapy such as sacral neuromodulation or
sphincteroplasty if appropriate.
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