Journal of Gastrointestinal &
Digestive System

Carter, J Gastrointest Dig Syst 2016, 6:3
http://dx.doi.org/10.4172/2161-069X.1000428

Review Article

Open Access

Conservative and Novel Treatment Options for Fecal Incontinence
Dan Carter*
Department of Gastroenterology, Chaim Sheba Medical Center, Ramat Gan, Israel
*Corresponding

author: Dan Carter MD, FEBGH. Department of Gastroenterology, Chaim Sheba Medical Center, Ramat Gan, Israel, Tel: 97235302197; Fax: 9723530
3160; E-mail: dr.dancarter@gmail.com
Rec date: Mar 14, 2015; Acc date: May 16, 2016; Pub date: May 21, 2016

Copyright: © 2016 Carter D. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract
Fecal incontinence (FI) in adults is a troublesome condition that effects substantial portion of the population and
represent a major social and economic burden. The first line of treatment involves conservative therapy and physical
treatments. When these measures fail, other interventions are warranted. In the last few years, new emerging
techniques for the treatment of FI have become available, including sacral neuromodulation, posterior tibial
stimulation, acupuncture, internal anal sphincter augmentation, temperature controlled radiofrequency anal energy
delivery and stem cell transplantation. This paper discusses the conservative and novel treatment options for FI.

Keywords: Fecal incontinence; Physical therapy; Sacral
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Introduction
Fecal incontinence [FI] is a chronic and disabling disorder defined
as involuntary loss of solid or liquid feces due to the loss of the ability
to confine the passage of fecal material through the anal. FI is often
associated with social stigmata and a major negative impact upon the
quality of life, psychological stress to the patient and his family,
frequent loss of working days, frequent infectious and medical
complications [1]. The reported prevalence of FI varies in different
population based reports. Most studies published in the last 20 years
report a prevalence of 2.2-7% in the general population [2,3]. More
recently published study reported even higher prevalence rates of 8.3%
in non-institutionalized adults [4]. FI is more common in the elderly
(6-19%) [5,6]. Up to 50% of nursing homes residents suffer from FI
[7,8], although the overall incidence of FI is thought to be
underestimated in this group due to the association with fecal
impaction and disimpaction episodes and significant neurological
disorders leading to Institutilization. Underreporting of FI is common,
mainly due to shame and embarrassment. Only 27% of women
reporting FI had discussed the problem with their primary physician,
and only 10% had received treatment for the problem [9]. Similarly,
only 16% of women who reported post- partum FI looked for medical
help during the episode of up to 2 years after delivery if there are
persistent continence issues [10]. Increased mortality was reported to
be associated with FI [11,12]. However, it is unclear whether increased
mortality results from the FI, or from chronic illnesses associated with
FI.
The etiology of FI is multifactorial and diverse. Table 1 summarizes
the common etiologies leading to FI. In community surveys, diarrhea
and other bowel symptoms as well as the burden of chronic illness are
the most important risk factors for fecal incontinence [13-15]. Other
independent risk factors for FI are current smoking, cholecystectomy,
rectocele, stress urinary incontinence and high body mass index.
Obstetric trauma to the anal sphincter is another risk factor for
postpartum FI [16]. Third-degree and fourth-degree lacerations are
strong risk factors for FI [17]. Instrumented [forceps and vacuum]
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deliveries increase the risk for FI by 1.5 [18]. However, in the general
population, the median age of onset of FI is the seventh decade [19],
and the available data indicates that obstetric trauma is not a major
risk factor for FI occurring many decades after vaginal delivery in
women. Moreover, similar rates of FI were reported in nulliparous and
nulligravid women, and the incidence of FI was not found to rise
significantly during pregnancy [20,21].
Bowel disturbances: Diarrhea and combined constipation and diarrhea [e.g.,
fecal impaction].
Anal Sphincter injury: Obstetric, iatrogenic
Systemic disease: Scleroderma
Pelvic floor pathology:Fistula, rectal prolapse, descending perineum syndrome
Anal sphincter Neuropathy: Diabetes mellitus, obstetric.
Neurological pathology: Dementia, CVA, brain and spinal cord tumors, multiple
sclerosis.
anorectic inflammation: Post radiation, Cohn’s disease, Ulcerative colitis

Table 1: Main etiologies for FI.
Latrogenic FI is associated with surgery in the anorectal, perineal or
pelvic area or post-pelvic irradiation. Internal sphincterotomy and
peri-anal fistulotomy/fistulectomy have been shown to be associated
with an FI incidence of up to 35% [22]. Pelvic irradiation has been
shown to be connected to fecal urgency, diarrhea and flatulence
[23,24]. Neurological disorders are another common cause for FI.
Cerebrovascular accident is common neurological cause for FI, with a
reported immediate and long-term FI prevalence of is 30% and 15%,
respectively. Other neurological causes for FI include cerebral palsy,
spinal cord injury, anoxic brain damage and multiple sclerosis.
The management of FI is often difficult, requires multiple
interventions and may be extensive. Usually several treatment
modalities are implemented, with a limited rate of success, before
satisfactory results can be reached. Generally speaking, conservative
modalities include lifestyle changes, reduction of diarrhea aggravating
or rectal urgency inducing substances, urge suppression techniques
and anti-diarrheal agents (Table 2). Medical management is largely
directed toward symptom relief when the causes of FI cannot be easily
diagnosed or treated. Other conservative treatment options include
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mechanical anal closure by the use of an anal plug and physical therapy
that augments the anal sphincter tone. The overall reported
improvement rates of the conservative treatment modalities approach
25% [25]. When conservative therapy fails, other therapeutic
possibilities should be implemented. These include sacral
neuromodulation [26], posterior tibial stimulation [27], acupuncture
[28], internal anal sphincter augmentation [29], temperature
controlled radiofrequency anal energy delivery [30] and stem cell
transplantation [31]. Surgical therapeutic possibilities include
sphincter repair, muscle transposition procedures supplemented by
electrical stimulation, antegrade continence enema and artificial
sphincter implantation [32]. This paper will focus on the non-surgical
therapy options for FI.
A. Conservative modalities
1. Lifestyle habit modification
i. Weight loss
ii. Exercise
iii. Cessation of smoking
2. Dietary approach
i. Caffeine restriction
ii. Sodium and protein restriction
iii. Lactose restriction
iv. Adequate fluid intake
v. Fiber supplementation
vi. Dietary timing manipulation
vii. Avoidance of aggravating food
3. Avoidance of diarrhea aggravating drugs
4. Medications:
i. Anti-diarrheal drugs
ii. Phenylpherine gel
5. Physical therapy
i. Biofeedback
ii. Pelvic floor muscle training
iii. Electrical simulation
6. Anal Plug
B. Novel modalities
1. Sacral neuromodulation
2. Posterior tibial nerve stimulation
3. Acupuncture
4. Internal anal sphincter augmentation
5. Temperature controlled radiofrequency anal energy delivery
6. Stem cell implantation
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C. Surgical modalities
1. Sphincter repair
2. Muscle transposition procedures
3. Antegrade continence enema
4. Artificial sphincter implantation

Table 2: Treatment options for fecal incontinence.

Treatment Modalities
Lifestyle Management
Obesity was found to be a risk factor for FI in various
epidemiological studies, probably due to an increase in the
intrabdominal pressure as well as due to pelvic organ prolapse [33,34].
Although dietary interventions have not shown significant difference
in the severity of FI [35], bariatric surgery was found to improve FI
severity in selected cases [36]. However, these results were dependent
upon the selected procedure, with gastric bypass procedures actually
worsening the FI severity as compared with gastric banding
procedures, irrespective to the amount of weight loss [37]. Current
smoking was found to be another potentially risk factor for FI,
irrespective of the diagnosis of chronic obstructive lung disease [15].
Decreased rectosigmoid transit time and decreased rectal compliance
may explain this phenomenon [38]. The effects of dietary modification
have been examined previously. A self-designated dietary modification
was reported to be useful in reliving FI symptoms in up to one third of
the general population [39] and in 67% of an elderly cohort [40]. The
main dietary modification approaches include avoidance of putative
substances that could worsen FI [e.g., caffeinated foodstuff, spicy food]
and increase flatus [e.g., cabbage]. Other strategies that improve FI
related quality of life include the skipping of meals [41]. As FI can
occur due to fecal impaction and constipation, adequate intake of fluid
to prevent constipation is advised. Interestingly, lower levels of
consumption of protein and sodium were more common in FI
population [41,42]. Low fiber intake was also reported in FI patients
[43], with lower fiber intake rates being 2.5 times more common in
overweight women with FI [44]. Although fiber is used for
constipation, it can also alleviate mild chronic diarrhea by absorbing
water and increasing stool bulk and possibly by creating the perception
of decreased stool fluidity. Though fiber consumption can exacerbate
incontinence, this may be related to the type of fiber, with insoluble
fiber being related to FI exacerbation [45].

Medical therapy
Medical treatment targeting chronic diarrhea and constipation has a
major role in the treatment of FI, as bowel disturbances were found to
be a major risk factor for the development of FI [46]. Therefore,
medical treatment may focus on improving stool consistency,
augmentation of the rectal evacuation and enhancement of anal
sphincter function.
Three different anti-diarrheal medications can be used for FI:
loperamide, diphenoxylate and codeine. All three decrease intestinal
motility and stabilize stool consistency to a more controllable form.
Loperamide is a synthetic opioid with an excellent safety profile and no
central nervous effects. It acts by decreasing small intestinal transit and
by enhancing the anal pressure at rest and squeeze, therefore reducing
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the frequency of bowel movements as well as the volume of the stool
[47]. It may also reduce the recto anal inhibitory reflex and enhance
rectal sensation [48]. Codeine and diphenoxylate have a similar bowel
effect, but additional side effects that may limit their use. In a metaanalysis, the anti-diarrheal drugs were found to be more effective for
the preservation of fecal continence than placebo [49]. Loperamide
and codeine were more effective than diphenoxylate in keeping a
higher percentage of stools solid and had fewer adverse effects [50].
The useful effect of prebiotics and probiotics in chronic diarrhea is well
documented. However, hardly any research has been performed on the
use of these agents in FI. Disappointing results were achieved in a
group of patients who underwent colonic surgery due to colorectal
cancer, where the use of probiotics did not change considerably the
daytime defecation frequency, nighttime defecation frequency or the
Wexner Incontinence Score [51].
Another therapeutic option is the augmentation of the anal
sphincter pressure by topical administration of phenylephrine, a α1
adrenergic agonist. Phenylephrine acts by increasing the internal anal
sphincter tone, and therefore increasing the resting anal pressure.
Phenylephrine was found to be effective in improving continence
symptoms and achieving full continence [52-54]. However, a recently
published placebo controlled study did not find significant benefits to
another α1-adrenoceptor agonist [55]. Similarly, clonidine [an a2adrenergic agonist that can inhibit gastrointestinal motor activity by
presynaptically inhibiting acetylcholine release from nerves in the
myenteric plexus and at the neuromuscular junction] failed to alter
bowel symptoms, fecal continence, or anorectal functions in women
with urge-predominant FI. Among patients with diarrhea, clonidine
increased stool consistency, with a borderline significant improvement
in fecal continence [56].
Fecal impaction may result in FI due to the relaxation of the internal
sphincter in response to the pressure induced by the fecal load. Lower
anal squeeze pressure, reduced integrity of the sphincter and of the
pelvic musculature, impaired anorectal sensation and neurogenic
abnormalities may all promote incontinence in the presence of fecal
impaction [57]. Therefore, constipation should be avoided by the use
of adequate fluid and fiber intake. When these measures fail, the use of
laxatives, stool softeners and tap water enemas should be considered.
The attainment of rectal emptying was found to reduce FI rates in
elderly nursing home residents with FI related to fecal impaction [58].
Patient with FI related to evacuation and post defecatory incontinence
may benefit from daily water irrigation to evacuate stool. Various types
of apparatus may be used for colonic irrigation, including a
mechanical pump [59], a stoma irrigation system [60] and specially
designed anal irrigation equipment [61].

Anal plug and anal insert device
The anal plug consists of a special intra-anal device that acts as a
physical barrier that enables continence. Historically used only for
patients with a neurological problem, today it is used for FI of any
etiology. The anal plug is a simple and inexpensive treatment that can
reduce incontinence and FI related problems, provided the plug is
tolerated and used persistently. Continence was well controlled in close
to 40% of patients who tolerated the device in two studies, although
compliance was poor [62,63]. Polyurethane anal plugs (Conveen,
Coloplast) were found to be more useful than the polyvinyl alcohol
plug [Med. SSE system, Germany] [64]. In a Cochrane review
published recently, that included four studies with a total of 136
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participants, data suggested that if tolerated, anal plugs can be helpful
in preventing incontinence [65].
The anal insert device is a single-use, soft silicone self-inserted anal
device. This device seals the top of the anal canal and helps prevent
leakage of stool [66]. Satisfying results were obtained in 77% of users
that achieved a ≥ 50% reduction in incontinence frequency.

Physical therapy
Biofeedback, sphincter exercise and electric stimulation can be
performed as an adjunct to other modalities of treatment or when
other conservative therapeutic measures fail to improve the
incontinence [66]. Biofeedback is a therapeutic process based on
operant conditioning, where a specific body function that is only
poorly perceived during normal conditions is measured by a technical
device and demonstrated to the subject. The subject can improve the
relevant function by the power of understanding. Biofeedback
techniques may be directed on enhancement of the voluntary
conditioning of the external anal sphincter when the rectum is full
[67]. Other techniques concentrate on discrimination of smaller rectal
volumes, therefore reducing the delay between sensation and external
anal muscle contraction [68]. External anal sphincter contraction
enhancement can also be targeted during biofeedback [69]. The
external anal muscle and the puborectalis muscle are striated muscles,
therefore amenable to pelvic floor muscle training. By contracting the
external anal and the puborectalis muscles while keeping the
abdominal muscle relaxed, enhancement of the strength and the
endurance of the muscles as well as improvement of the rectal
emptying can be achieved. Based upon the available data [70 -74], no
single method of biofeedback or exercises gives any benefit over any
other method, but biofeedback or electrical stimulation may offer an
advantage over exercises alone if patients have previously failed to
respond to other conservative management. Biofeedback treatment
combined with pelvic floor exercises is usually the first line option for
FI that is not responding to dietary and medical therapy. Virtually all
FI patients referred for less conservative measures have undergone this
form of therapy [68].

Sacral neuromodulation
Since the introduction of sacral neuromodulation (SNS) for the
management of FI in 1995 by Matzel [75], it has gained popularity as a
less invasive approach for FI (when compared to the surgical
methods). SNS is well recognized method for controlling FI when
conservative treatment modalities fail. In SNS, electrodes are inserted
close to sacral nerves and continuously pulsed by a battery-operated
stimulator. The procedure is usually performed in two phases: first,
electrodes are inserted into the sacral foramina to identify an electrode
location that causes a contraction of the external anal sphincter.
Temporary stimulation is applied for 2-3 weeks to determine whether
there is at least a 50% reduction in FI frequency. If this trial is
successful, a permanent stimulator is implanted beneath the skin. On
an intention to treat basis, the success rates ranged between 54-63%
[76]. In a US multicenter trial, 5 years after permanent SNS
implantation, 36% of the subjects reported complete continence and
89% were considered a therapeutic success [77]. SNS is useful both in
intact anal sphincters and in defected anal sphincters [78-80]. The
most common complications are pain and infection at the insertion
site, which occur in up to 11% [81]. In 2011 SNS was approved for the
treatment of FI by the United States Food and Drug Administration
(FDA). In a Cochrane review including six crossover trials and two
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parallel group trials, SNS was found to improve continence in a
proportion of patients with fecal incontinence [82]. SNS should be
offered after conservative treatments, have failed [83].

Posterior tibial nerve stimulation
Posterior tibial nerve stimulation [PTNS] was introduced as a
treatment modality for FI in 2003 [84]. The procedure is carried out
with a needle inserted posterior and superior to the medial malleolus
and then connected to a pulse stimulator. The PTNS is technically
simple, with relative low costs due to the use of reusable stimulator and
simple percutaneous needles. Contraindications for the use of PTNS
are few, mainly coagulopathy and local neuropathy. The optimal
regimen for PTNS is unclear, and various treatment regimens had been
reported, including bilateral stimulation [85] and different frequencies
of treatment. However, the transcutaneous technique was found to be
superior to percutaneous stimulation [86]. A recently published
systematic review concluded that multiple low-quality studies showed
improvement in FI after PTNS, however high quality studies are
missing, and therefore meaningful outcome measures that would
further establish the utility of PTNS for FI are missing [87]. In another
double-blind randomized controlled trial of percutaneous tibial nerve
stimulation versus sham electrical, PTNS did not show significant
clinical benefit over sham electrical stimulation in the treatment of FI
[88]. Therefore, the evidence for the efficacy of PTNS is limited, and
PTNS should not be recommended for patients with FI at this time.

Acupuncture
Acupuncture treatment for FI was reported in few studies, with
50-85% reduction in FI episodes [28,89,90]. The reported regimens
consist of a 10 weeks treatment followed by maintenance therapy after
1-3 month. During the treatment, the needles are inserted over the
sacrum or the perineal area and stimulated for 30 minutes. Increase in
the internal anal sphincter tone, elevated sensory threshold and
increases rectal capacity was reported after acupuncture [28]. Further
studies are needed for the evaluation of the efficacy of this strategy.

Internal anal sphincter bulking agents
Internal anal sphincter [IAS] dysfunction can be caused by
structural damage to the internal anal muscle [during delivery or anal
dilatation] or due to dysfunction with intact internal anal muscle [e.g.
due to radiotherapy or age related]. Treatment modalities toward IAS
dysfunction are currently limited. Injectable agents can potentially
improve FI by a mechanical closure of the anal cushions or by
providing an adequate lining that can plug the anal orifice while the
IAS tonically constricts. In ideal terms, an injectable material should be
biocompatible, non-immunogenic, non-allergenic, and easy to inject,
and produce long term results [91]. Vast numbers of materials were
studied, including polytetrafluerthlene, autologous fat, silicone
products, bovine collagen treated with gluteraldehyde, carbon beads,
hydroxyapatite ceramic microspheres, hyaluronic acid, cross linked
procine dermal collagen and cross linked polyacrylamide. A Cochrane
review published in 2013 overviewed 5 randomized trials with a total
of 382 patients [92]. Most studies demonstrated only short term
efficacy. Lately, long term efficacy of stabilized hyaluronic acid/
dextranomer [NASA DX, Solesta, Salix Pharmaceuticals, and Raleigh,
USA] was demonstrated in a prospective multicenter study, with 59%
reduction in FI episodes and significant reduction in incontinence
episodes. Similarly, the number of incontinence free days and the
quality of life increased in the study group [29].
J Gastrointest Dig Syst
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Temperature controlled radiofrequency anal energy delivery
The Secca procedure involves the delivery of radiofrequency energy
into the anal canal. The procedure is performed using moderate
sedation and a specially designed applicator. The energy is delivered
through 4 needles in four quadrants of the anal canal. Allegedly, the
SECCA procedure improves FI by the mechanism of tissue damage,
remodeling, scarring and contraction of the anal canal [93]. The
reported outcomes of this procedure varied widely from 6-84% in
various unrandomized studies [94]. However, a recently published
study reported disappointing outcomes at 1 and 3 years post procedure
[95].

Stem cell transplantation
Stem cell transplantation is an experimental method, studied mainly
in animal models. This method involved intramuscular injection of
stem cells in order to induce muscle differentiation and growth, and
therefore improve muscle functioning. Only one human study has
been published to date, involving 10 women with post-delivery
external anal damage [31]. Anal squeeze pressures did rise significantly
at 1 month and 6 months post-injection, but not at 12 months.
However, at 12 months, the Wexner incontinence score and overall
quality of life scores had improved significantly.

Summary and Recommendations
Fecal incontinence is a distressing symptom that significantly
decreases the quality of life and may cause isolation and embracement.
Therefore effective treatment modalities are warranted. Fortunately,
patients have increasing number of conservative and minimally
invasive treatment options. As the treatment of FI may be difficult,
combination of various treatment modalities is possible. Table 3
summarizes the success rate of the main conservative treatment
options in fecal incontinence. Recent guidelines published by national
societies of gastroenterology and surgery [96,97] suggest initial
treatment strategy encompassing dietary modifications, skin care, and
pharmacologic agents to modify stool delivery and liquidity, as the
regulation of transit and stool consistency are priorities in the
management of FI. Pelvic floor rehabilitation should be offered to
patients who do not respond to conservative measures. Minimally
invasive procedures such as injectable anal bulking agents may have a
role in patients with FI due to internal sphincter malfunction who do
not respond to conservative therapy. Sacral neuromodulation should
be offered to patients who failed conservative measures. Further
surgical treatment [outside the context of this review] can be suggested
to those patients who do not respond to more conservative measures.
Further research is required in order to examine the effects of
combined minimal invasive therapeutic modalities on fecal
incontinence.
Treatment modality

Success rate

Complication

Lifestyle modification

Various
results

Worsening of FI
after gastric bypass

Dietary Modification

One third

none

Medications:
Loperamide
codeine

50%
and improvement

Remarks

Rare
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13.

Topical phenylephrine

30%
improvement

Rare

Polyurethane anal plug

40%
improvement

Intolerable at close
to 50%

14.

Infections

15.

Sacral neuromodulation 50-60%
improvement
Post
Tibial
stimulation

Neuro- Not beneficial

Acupuncture

80-90%
improvement

Uncontrolled
studies

Bulking agents

60%
improvement

Short and long
term efficacy
for hyaluronic
acid

Secca Procedure

Not beneficial

Table 3: Success rate of the main conservative treatment options in
fecal incontinence.
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