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Fecal incontinence (FI) undoubtedly reduces quality of life and adversely affects the social life of the affected individual. FI has
a higher prevalence with age and has an equivalent prevalence to urinary incontinence in patients with genitourinary disease,
but is often not confirmed in these cases. A thorough investigation is needed to diagnose FI, with the common etiology of this
condition in mind, and several questionnaires can be used to identify symptoms. The physical examination contains digital
rectal examination carries out to identify the patient’s condition. Ultrasound, colonoscopy, and rectum pressure test can be
performed. Patients educated in diet-related issues, bowel movements, and defecation mechanism. Nonoperative options such
as diet control and Kegel exercise should be performed at first. Surgical treatment of FI is considered when conservative man-
agement and oral medications produce no improvement. Surgical options include less invasive procedures like bulking agent
injections, and more involved approaches from sacral nerve stimulation to invasive direct sphincter repair and artificial bowel
sphincter insertion. Good outcomes in FI cases have also recently been reported for barrier devices.
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DEFINITION

Fecal incontinence (FI) is defined as repeated, uncontrolled ex-
cretion of feces over a minimum of 3 months [1]. Clear mucus
secretion should be excluded by careful questioning of the pa-
tient. Gas incontinence is often included in the definition of FI
but is not included in its current diagnosis because it is difficult
to define when the gas passage is abnormal. FI typically involves
diarrhea, impaired bowel storage capacity, and a weakening of
the pelvic floor [1,2] (Table 1). FI is usually considered abnor-
mal after about 4 years of age once toilet training has been com-
pleted [3].

Diagnostic Criteria for FI

Fl is defined as a recurrent uncontrolled passage of fecal mate-
rial over the prior 3 months in an individual with a develop-
mental age of at least 4 years [1]. For research studies of this
disorder, it is recommended that the onset of symptoms be
considered for at least 6 months previously and confirmed cases
should undergo 2—4 episodes of FI over any 4-week period.

Prevalence

Several community-based large-scale studies in the United
States have suggested that FI is common, with a prevalence
ranging from 7% to 15% in community-dwelling women, 18%
to 33% in hospitals, and 50% to 70% in nursing homes [4,5].
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Table 1. Common causes of fecal incontinence

Anal sphincter weakness

Traumatic: obstetric, surgical (e.g., hemorrhoidectomy, internal
sphincterotomy, fistulectomy)

Nontraumatic: scleroderma, idiopathic internal sphincter
degeneration

Neuropathy

Peripheral (e.g., pudendal) or generalized (e.g., diabetes mellitus)
Pelvic floor disorders

Rectal prolapse, descending perineum syndrome
Disorders affecting rectal capacity and/or sensation”

Inflammatory conditions: radiation proctitis, Crohn disease,
ulcerative colitis

Anorectal surgery (pouch, anterior resection)

Rectal hyposensitivity

Rectal hypersensitivity
Central nervous system disorders

Dementia, stroke, brain tumors, multiple sclerosis, spinal cord lesions
Psychiatric diseases, behavioral disorders
Bowel disturbances

Irritable bowel syndrome, postcholecystectomy diarrhea

Constipation and fecal retention with overflow

“These conditions may also be associated with diarrhea.

The FI prevalence is generally found to be similar or lower in
men than in women [2,6,7]. Interestingly, most FI patients seen
in the clinic are women. In Korea, large-scale studies are rare.
Among those that have been conducted, the incidence of in-
continence in adult Korean was reported at 6.4% with a higher
frequency in individuals over 50 years of age [8]. Another Ko-
rean study has described a FI prevalence of community-dwell-
ing people aged 60 and older was 15.5% [9]. It should be noted
that FI prevalence can be affected by population characteristics
and statistical data, and by differences in definition, survey
methods, screening questions, and differences in the reference
time frame (e.g., 1 year or prior month) [2,10].

Etiology

The etiology of FI is multifactorial [1,9]. It is thus more appro-
priate to focus on the relationship between the associated con-
ditions and risk factors for this disorder, especially prior to its
onset. In community surveys of bowel disturbances, particularly
diarrhea and those involving rectal urgency, the burden of chronic
disease was a more important and independent risk factor for FI
than obstetric-related pelvic injuries (e.g., forceps, complicated
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episiotomy) [2,11,12]. An older age, watery diarrhea, and func-
tional diarrhea have been identified as independent predictors
in the Korean population [8]. Diabetes can also contribute to FI
by weakening the sphincter or pelvic floor via anatomical de-
fects, nerve damage or microvascular complications, and in-
creases the risk of this disease in older women [13,14].

In a prior study of a community-based cohort, current smok-
ing, body mass index, diarrhea, irritable bowel syndrome, cho-
lecystectomy, and rectal prolapse were found to be independent
risk factors for FI, with cholecystectomy and smoking observed
to be more relevant than obesity [12]. Smoking, external
sphincter atrophy, and obesity are also reported risk factors for
FI [13,15]. Other conditions associated with FI include age, dis-
ease burden (number of accompanying events, diabetes), anal
sphincter trauma (obstetric injury, prior surgery), and reduced
physical activity [12-14]. Anorectal sensorimotor dysfunctions
and/or altered bowel habits are also associated with FI in clini-
cal practice (Table 1). Some of these conditions have not ap-
peared to be a risk factor in community studies, which may be
due to their relatively low prevalence. Consistent with the re-
sults of community-based studies, the majority of women with
FI who consult physicians may not have a nervous system or
inflammatory disorder but may have bowel disturbance disor-
ders (usually diarrhea) associated with a history of obstetric risk
factors. Notably however, neurological deficits can be identified
only by neurophysiological tests which are not widely available.
In a series of studies, the incidence of FI after vaginal delivery
was less than 10%. There was no obvious difference between
cesarean section and vaginal delivery. This may reflect a reduc-
tion in the use of vaginal delivery devices (e.g., forceps), a de-
crease in episiotomy procedures, and changes to cesarean deliv-
ery protocols [16,17]. The risk of FI is higher in women who
undergo device-assisted deliveries, but whether or not the ob-
stetric damage affects FI is not clear [12,15].

Anorectal surgery for a fistula, fissure, hemorrhoids, or resec-
tion of an anorectal carcinoma can damage the sphincter. In
addition, impaired rectal compliance, as can occur following
proctitis or after the creation of a pouch, and fecal impaction
with diarrhea overflow can all cause FI [1].

Impact on quality of life and psychological factors

Individuals affected by FI all report social life impacts. Coexist-
ing psychological problems can include anxiety and depression,
low self-esteem, and sexual problems [11,18]. Quality of life
(QoL) and FI symptoms can be assessed by questionnaires and
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a significant correlation has been found between symptom se-
verity and QoL in FI patients [19].

Pathophysiology

Physiological factors

Continence is maintained by several mechanisms, including
anatomical structures (endovascular cushions, the integrity of
the anal sphincter, and the puborectalis muscle), rectoanal sen-
sation, rectal compliance, neuronal innervation, stool consis-
tency, mobility, and psychological factors [20]. FI occurs when
the normal anatomy or physiology that maintain the structure
and function of the anorectal unit are disrupted [21].

Anorectal and pelvic floor musculature

Anal sphincter weakness and rectal sensory disturbances con-
tribute to FI. Approximately 40% of older women with FI show
reduced anal resting pressure and 80% have reduced squeeze
pressure [20,22]. Internal anal sphincter (IAS) dysfunction is
characterized by exaggerated spontaneous relaxation of the IAS
or decreased resting pressure. This condition is associated with
structural disturbances i.e., defects (after obstetric injury) and/
or thinning (scleroderma, old age). Among postpartum wom-
en, the severity of FI is greater in cases involving IAS defects
[23]. The weakening of the external anal sphincter (EAS) may
be caused by one or more of the following factors: an impaired
sphincter, neuropathy, myopathy, or decreased corticospinal in-
put. In addition to the anal sphincter, levator ani muscles also
contribute to the pelvic barrier. According to one study, the re-
duction of inward traction by the puborectalis in FI patients
was more closely correlated with symptoms than when pressure
was applied.

Because of differences in muscle mass and obstetric injury,
women show greater anal sphincter dysfunction than men
among cases with FI. Unlike women with FI, men with this
condition often have no sphincter defects and it has arisen in
these male cases due to an iatrogenic anal injury (e.g., following
a perianal procedure), a long anal sphincter with abnormally
high resting tone, or as a result of radiation therapy [24-26].

Rectal compliance and rectoanal sensation

Rectal distention due to bowel movements is associated with
several processes that help to preserve continence or, when ap-
propriate, excretion. Rectal distention induces a reflex relax-
ation of the IAS and is recognized as a fullness of the work as if
the rectum was uncomfortably full of gas or feces. If excretion is
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uncomfortable, the desire to defecate promotes the spontane-
ous contraction of the external sphincter and puborectalis mus-
cle, which makes the tension and stool more tolerable. There is
a close correlation between rectal sense and EAS contraction,
which indicates that EAS delay or lack of contraction may result
in FI [27].

Sphincter pressure alone cannot always distinguish between
the presence or absence of incontinence. Reduced rectal sensa-
tion may allow feces to enter the anal canal and perhaps leak
before the external sphincter contracts. Reducing rectal sensi-
tivity and increasing rectal compliance can contribute to fecal
retention by decreasing the frequency and intensity of excre-
ment. Conversely, preservation of the stool can reduce rectal
sensation by affecting the condition of the rectum and the affer-
ent nerve pathways [1].

Rectal hypersensitivity may be associated with a reduction in
rectal compliance and repetitive contraction of the rectum dur-
ing rectal distention. Rectal capacity is reduced in women with
FI and is associated with symptoms of urgency [20,22]. In addi-
tion, rectal hypersensitivity cannot be fully explained by distur-
bances in rectal compliance alone. Anal sphincter relaxation
may also occur with contractions that can detect whether the
contents of the rectum are gas, liquid, or feces. In incontinence,
the urinary frequency is reduced and the sensory information
seems to be lost. In addition to anorectal dysfunctions, conti-
nence can also be affected by impaired fecal concentration and/
or transmission disturbances, impaired mental faculties, and
mobility. These observations confirm that FI is a heterogeneous
disorder and that patients often show one or more deficits.

Fecal Incontinence: Diagnosis and Workup
History taking
To manage FI in the clinic, a specific medical history must be
obtained and clinicians should conduct such inquiries with care
and diligence because patients are likely to be uncomfortable
when discussing symptoms of incontinence. History taking
should include the frequency of Fl, severity of symptoms and
contents and effects of FI on a patient’s QoL. Individuals will
typically change their social and occupational patterns due to
the onset of FI. A focus by clinicians on only the frequency and
type of FI is may thus overlook the effects of this condition on
QoL.

FI patients are likely to be reluctant to actively discuss their
symptoms. According to a cross-sectional study by Dunivan et
al. [28], 36.2% of patients present with FI. However, only 2.7%
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are diagnosed medically with this disorder. Older patients must
be assessed for FI onset because age and intestinal diseases that
cause diarrhea are significant risk factors for this condition
[2,7,29]. Moreover, the Bristol stool form scale can be used to
assess the consistency of the stool as two-thirds of patients who
complain of FI will have a soft stool.

Several studies have recommended that clinicians should be
sensitive when discussing different issues related to FI [30-32],
including the most uncomfortable aspects of this disorder, how
they affect the patients life, the factors that cause or worsen the
condition, and the period in which the symptoms developed. A
patient’s previous examinations, treatments, and reactions
should be cautiously documented. Moreover, information
about spinal surgery, comorbidities (diabetes, stroke, and che-
motherapy), and current medications must be obtained.

Symptom Analysis

A key symptom of FI is the loss of restraint in relation to vari-
ous contents of the rectum i.e., solid stool, liquid/semi-formed
stool, and gas. The outcomes of FI can be generally classified as
staining, soilage, seepage, and accidents. Treatments may be
changed due to pelvic floor disorders, rectal surgery, radiation
therapy, hemorrhoid protrusion, and iatrogenic anal injury [29]
but it is important also to distinguish between FI subtypes. FI
without any awareness is referred to as passive FI, and leakage
with self-awareness despite a positive measure is referred to as
urge FI In the former case, the FI correlates with sensory im-
pairment, rectoanal reflex disorder, or abnormal function of the
anal sphincter. The latter indicates that the sphincter has an ab-
normal function, or the rectum has a decreased capacity. Stool
leaking after defecation may occur if the stool is incompletely
discharged or rectal sensation is impaired.

Questionnaires

The extent of symptoms in FI cases should be quantified using
one of the validated scoring systems. Several measurement
tools of proven eflicacy for assessing the severity of symptoms
and analyzing the effects of FI have been introduced [33,34].
However, this type of assessment is complicated by a striking
absence of standardized definitions and of instruments that can
be used to measure and quantitate FI. Although numerous scor-
ing systems are commonly used (e.g., the Wexner/Cleveland
Clinic Florida incontinence score, Fecal Incontinence Quality of
Life questionnaire, Fecal Incontinence Severity Index, and St.
Marks incontinence score) [33], none include physiologic com-
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ponents or objective test parameters that can accurately reflect
the clinical severity of FI. Instead, most instruments are based
on a subjective patient-reported assessment of severity and fre-
quency.

Physical Examinations

Because FI can be caused by systemic or neurological diseases,
both physical and neurological examinations should be per-
formed.

Visual inspection

Physical examinations include visual observations around the
anus, rectal digital examinations, and cautious assessment of
the perineum. The left lateral position is the best position for
assessing the perineum and conducting a rectal examination
[35,36]. Chronic skin irritation due to stool leakage can be
identified via visual inspection and assessment of feces around
the anus, protruding hemorrhoids, dermatitis or scars around
the anus, and a patulous anus. In addition, the patient can squat
to provide strength and excessive perineum descent (more than
3 cm) or to assess rectal escape. Tapping the perianal skin light-
ly with a cotton swab causes normal contraction of the EAS. If
there is loss of anal skin reflexes, the afferent or efferent nerve
cells may be damaged [36]. Notably, the second symptom is
leakage of stools, which can cause pruritus, perianal skin irrita-
tion, or urinary tract infections. Some patients present more
commonly with secondary symptoms rather than FI itself.

Digital rectal examinations

Rectal examinations should be performed by experienced clini-
cians. The integrity of the sphincter, pressure of the sphincter
during the resting phase, contractile force of the external
sphincter, contractile force of the puborectalis muscle, degree of
perineal descending, length of the anal canal, rectocele, fecal
impaction, or mass should be assessed [36]. In one prior study,
experienced clinicians have reported positive predictive values
of 67% and 81% for low resting pressure and increased abdomi-
nal pressure, respectively, based on digital rectal examinations.
Moreover, Tantiphlachiva et al. [37] have found that rectal digi-
tal examinations have a high sensitivity and specificity in deter-
mining whether the pelvic floor has normal function.

Assessment of Fl
If there is uncertainty in the diagnosis of FI after history taking

and physical examination, and when several factors — such as
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Table 2. Workup for the diagnosis of fecal incontinence in adults

To evaluate anorectal structure and function
Anorectal examination
Pelvic MRIY
Barium defecography®
To evaluate anorectal structure only
Anal sonography”
To evaluate anorectal function only
Anorectal manometry”
EMG of the puborectalis and external anal sphincter muscles®

Pudendal-nerve terminal motor latency®

“Pelvic magnetic resonance imaging (MRI) is not widely available. " This
test is used when surgery is contemplated. However, it is not available.
9 Anorectal manometry is most useful when an experienced examiner is
not available or when the data obtained via history taking and physical ex-
amination are not validated. “Electromyography is performed when sur-
gery is contemplated and a defect in the external anal sphincter is detected.
?Pudendal-nerve terminal motor latency is performed when surgery is
contemplated and an expert clinician who performs EMG is not available.
Adapted from Wald. New Eng ] Med 2007;356:1648-55, with permission
of NEJM [70].

overflow incontinence, decreased rectal capacity, and FI due to
neurological causes —are excluded, further tests can be per-
formed to analyze the structure and function of the anorectal
lesion (Table 2).

Flexible Sigmoidoscopy/Colonoscopy

Endoscopic evaluation of the rectosigmoid region is recom-
mended to rule out colonic mucosal inflammation, rectal mass,
or stricture, which can be achieved by performing flexible sig-
moidoscopy. However, a colonoscopy may be more appropri-
ate, particularly in an older individual. If patients have FI with
diarrhea, endoscopic examination should be conducted to rule
out inflammation of the mucous membranes, tumors, or nar-
rowing of the rectum. Blood tests are then recommended to as-
sess for thyroid function or other metabolic diseases as well as
stool analysis.

Endoanal Sonography

Endoanal sonography is widely used as it is the most sensitive
test for assessing sphincter defects or structural changes. More-
over, it can identify the thickness and structural deformities of
the EAS and IAS [38] and is effective in detecting the rectal wall
and puborectalis muscle. In particular, the endoanal sonogra-
phy findings for an anal sphincter deformity have been found
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to be in good agreement with those from anorectal manometry
[39]. EAS defects are detected with extremely high accuracy
with this methodology. Sultan et al. [40] have used this tech-
nique to show that about 35% of parous women have defects in
the EAS. If rectification of the sphincter injury is considered,
sonography is particularly useful for identifying the structure of
the sphincter. If sphincter injury is then found, evaluation of the
EAS and electromyography of the puborectalis muscle can be
helpful because they can rule out any accompanying denerva-
tion (a condition which decreases the surgical success rate in
the experience of many clinicians).

Anorectal Manometry

Anorectal manometry and rectal sensory tests are effective in
determining the function of the EAS/IAS and rectal sensory
abnormalities. Prior studies have aimed to identify the rectal
muscle strength as a reservoir through an objective understand-
ing of the anorectal sensation, degree of endurance to stool vol-
ume, and rectal compliance [41-44]. Moreover, anal pressure
measurement can be useful for biofeedback therapy [45,46]. In
general, rest pressure, compression pressure, rectal sensation,
rectal-anal reflex, and rectal compliance of the anal sphincter
are measured (Fig. 1). Patients with FI have low anal sphincter
pressure or decreased rectal sensations.

Anorectal manometry tests the magnitude of the resting anal
pressure at a high-pressure zone (85% coming from rhythmic
slow wave contractions of the IAS and 15% from tonic contrac-
tion of the EAS). The most common method is the use of a wa-
ter-perfused catheter containing 4 recording channels to detect
pressure at various points along the rectum/anal canal, with a
balloon at the end. After testing baseline resting pressures, the
patient is instructed to cough and then to squeeze the EAS,
which provides the voluntary squeeze pressure. The pressures
should increase quickly to prevent incontinence. The rectal bal-
loon is then distended with fluid to elicit a quick decrease in
anal pressure, indicating competency of the sampling reflex.

Electromyography

Electromyography is another method that can be used to detect
nerve damage. Because denervation of a skeletal muscle is ac-
companied by re-innervation from neighboring axons, a single-
fiber EMG electrode can detect multiple axons firing within a
small area of the muscle to indicate whether it has been dam-
aged and re-innervation has occurred.
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Fig. 1. Manometric pressure profiles during catheter withdrawal demonstrating normal rest (A) and squeeze profiles (B).

Radiologic Testing

Magnetic resonance imaging (MRI) of the anus or rectum has
been recommended as an effective method for identifying the
EAS, rectum, or structure around the rectum [47]. Among the
types of MRI, dynamic MRI can provide good information
about the anatomy and function of the pelvic floor but is not
widely used as it is not cost-effective. Other possible tests may
include changes in the anorectal angle, descent of the pelvic
floor, length of the anal tube, rectocele, rectal prolapse, and rec-
tal intussusception.

Medical Interventions

The initial treatment of FI is to educate the patient about the
bowel function and the disease. By allowing patients to better
understand FI, they can increase the effectiveness of their treat-
ment and improve compliance. Although there is not yet
enough evidence to show the effects of lift style modifications
on FI, they are still reccommended. Weight reduction also seems
to be effective because obesity is a risk factor in FI as mentioned
above, although no relationship between weight reduction and
an FI decrease has been reported. A relative FI risk reduction of
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20% (P =0.29) has been reported after bariatric surgery [48]. To
prevent FI, it is also important to maintain regular bowel move-
ments and defecation times and processed foods are not rec-
ommended. Patients are also recommended to keep a daily food
diary to determine whether certain foods exacerbate FI symp-
toms. Bananas and potatoes are known to be helpful for loose
stools and the intake of water within 30 minutes after meals can
promote the movement of food in the intestines. However, this
can promote food passage and worsen FI. It is thus recom-
mended to wait for 30 minutes after eating before drinking.
Many FI patients take laxatives due to constipation but this will
prevent a constant stool. Augmented fluid intake and fiber-rich
foods will typically improve constipation. A previous prospec-
tive study in older women reported that increased long-term
dietary fiber intake decreased the risk of FI but other dietary
treatments showed no significant effect [49].

As with urinary incontinence, Kegel exercises can help with
FI. Pelvic floor muscle exercises after colo-anal anastomosis can
improve FI symptoms and related QoL levels in colorectal can-
cer patients [50]. Kegel exercises can also prevent urinary and
fecal incontinence in antenatal and postnatal women [51].
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Bowel movement modification treatments include biofeedback
treatment and a retraining program, which involves relearning
by patients to assist with regular, effective and complete bowel
movements. This can be done by inserting instruments or bal-
loons with an electric sensor into the anus to strengthen the
anal muscles. This procedure is used also to restore the sensa-
tion of the rectum [52]. The success rate of biofeedback treat-
ments are reported to be 50%-90% [53]. However, if the pelvic
floor is totally denervated or the capacity of the rectum is re-
duced due to surgery, the patient may be unresponsive.

Antimotility agents should be administered if intestinal mo-
tility is increased and incontinence occurs, and caffeine, alco-
hol, milk, and carbonated drinks should be avoided as much as
possible. It is important to achieve a regular and predictable
pattern of bowel movements. Complete emptying of the rectum
is the best approach to preventing FI and this can be assisted by
increasing dietary fiber intake, enemas or by stimulating the
rectum [49]. Loperamide may be effective in diarrhea-related
FI patients [54]. Small-scale trials, have also found that loper-
amide decreases FI symptoms. Loperamide and psyllium have
both been found to reduce FI symptom severity but the loper-
amide group experienced more constipation (29% vs. 10%)
[55].

Surgical Procedures

Direct repair of sphincter defects and augmentation of the
sphincter

Open surgical treatments for FI can be divided into 2 major
categories: direct repair of the sphincter defect and augmenta-
tion of the sphincter. Secondary sphincter defects due to obstet-
ric trauma or iatrogenic damage are appropriate for direct re-
duction of the sphincter. There are 3 main approaches to this
direct repair: apposition, overlapping, and plication or reefing
[56]. If adequate sphincters are present, overlapping is the pre-
ferred method. When the external sphincter or puborectalis is
used in a wrinkle method, the wrinkle is made to narrow the
opening toward the middle of the anus [56]. However, there
have been few reports to date on direct sphincter repair, and the
results have not been satisfactory in long-term studies. More-
over, the rate of wound infections following this procedure is
reported to be 6%-35% [57].

Graciloplasty
The Gracilis muscle transposition method is one of the many

ways to strengthen the sphincter. In this procedure, the Gracilis
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muscle is tunneled to the perineum to enclose the anal sphinc-
ter [58]. Dynamic graciloplasty is another approach in which
an electrode is connected and the success rate is reported to be
40%-80% [59]. This method can be applied to young patients
who have had a failed sphincter repair or have severe defects or
intense sphincter deficiency such as congenital deficiency.
However, this surgery is not recommended in FI cases with
chronic diarrhea, irritable bowel syndrome, difficult to treat
constipation, or anal disease [56]. Similar surgical approaches
using the gluteus maximus have also been reported.

Bulking agents

Biocompatible bulking agents given by periurethral injection
have been used successfully to treat incontinence. The bulking
agents are used to reinforce the walls of the IAS to close the anal
canal. They also raise the pressure inside the perianal area and
thereby alleviate FI symptoms. Many agents are used in these
injections including fats, Teflon, and dextranomer micro-
spheres in nonanimal stabilized hyaluronic acid (NASHA Dx).
NASHA Dx was found previously in a randomized, double-
blind sham-controlled study to be effective in 52% of the treat-
ment subjects at 6 months [60].

Stem cell injection

Stem cell therapy is a recently introduced treatment for FI
[61,62] and has been tested in many other clinical fields such as
knee disease, hair loss, dementia, and urinary incontinence. A
recent phase 2 randomized, double-blind, placebo-controlled
study of intrasphincteric injections of autologous myoblasts was
conducted in 24 FI patients. A higher response rate in the treat-
ed group than in the placebo group was reported at 12 months
(58% vs. 8%, P=0.03) [63]. Adverse events in 3 cases were de-
scribed, including transient pain at the biopsy site (n=2) and 1
cutaneous infection at the biopsy site that was treated success-
tully with antibiotics (n=1), but none were serious and all re-
solved quickly. There were no significant differences relative to
baseline found in the autologous myoblast group in terms of
anorectal electrophysiology, ultrasonography, electrophysiolog-
ical testing, or MRI. The mechanism by which the FI symptoms
improved is not yet clear and requires further research.

Sacral nerve stimulation

Sacral nerve stimulation (SNS) is indicated in patients with
neurogenic anomalies with either a normal anal sphincter or
with a sphincter correction failure [64]. In this procedure, SNS
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electrodes are inserted through the S3 foramen to stimulate the
anus and pelvic floor. If the frequency of incontinence decreases
by more than 50% over a test period of about 2-3 weeks, the
electrode is inserted permanently. If there are no complications,
the electrode can be maintained for about 8 years. Although the
precise mechanism by which SNS works is not yet known, it
has low side effects and high efficacy. Although the trials of SNS
to date have typically involved only small numbers of cases, the
advantage of this procedure is that it is familiar to urologists.

Artificial bowel sphincter

An artificial bowel sphincter is sometimes used to correct FI,
and consists of a controlled cuff filled with a fluid that is
wrapped around the anus. An inflated balloon controls the in-
continence and stool discharge occurs when the balloon con-
tracts. This treatment can be applied in cases of severe FI that
have not improved following standard therapy or have had a

Fig. 2. A.M.I. Soft Anal Band (Agency for Medical Innovations;
AM.L Feldkirch Austria). Adapted from www.ami.at, with per-

mission of A.M.IL.
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Seals
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A

previous failed surgery. In addition, if the surgical wound is not
recovering well, local anal disease, diarrhea, and untreated con-
stipation can be avoided using this device. Notably however, the
risk of side effects from the use of an artificial bowel sphincter,
including infection and erosion, are high [56]. The soft anal
band® from A.M.I. (Feldkirch, Austria) is a device similar to an
artificial bowel sphincter (Fig. 2). It has a high incidence of
complications, but significantly improves fecal incontinence
[65]. An anal sphincter using a magnet has also been reported,
which has advantages over an artificial intestinal sphincter. In
57% of patients that received this version of an artificial sphinc-
ter, the incidence of FI decreased by more than half, but com-
plications such as infection and erosion occurred in 20% of cas-
es [66].

Barrier device

A barrier device has been developed that mechanically blocks
incontinence via anal occlusion using a plug but previous stud-
ies of this approach have reported a low satisfaction rate [67].
However, a recent report indicated an incontinence improve-
ment of more than 50% in 62% of FI patients who received a
barrier device and a high satisfaction rate of 78% [68] (Fig. 3).

Fecal diversion

Fecal diversion is an effective and safe method to consider upon
FI treatment failure. Colostomy or ileostomy can be considered
when there is severe neurogenic FI, complete pelvic nerve
block, severe perianal injury, or severe radiation incontinence
[69]. These approaches have significant QoL drawbacks with

considerable mental and social effects.

Top disc

Insert

Removable
applicator

B/

Fig. 3. The Barrier device. (A) Renew insert, (B) applicator. Adapted from https://renew-medical.uk/products/renew-insert/, with

permission of Renew Medical UK.
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CONCLUSIONS

FlI is a very severe disease that causes a lot of stress for the af-
fected patient. Its incidence increases with age and it may be
one of the most common unmet needs among patients visiting
a urology clinic. It is thus important to thoroughly evaluate
urology patients to identify possible FI symptoms including
physical examinations, and to then determine the most appro-
priate treatment. Common causes of FI such as diarrhea or
constipation should be identified at the beginning and treated
appropriately to prevent more severe interventions that may be
unnecessary. Treatments, from conservative to invasive ap-
proaches, need to be tailored to the individual patient.
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