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Summary
Background
Fecal incontinence (FI) in children is frequently
encountered in pediatric practice, and often occurs
in combination with urinary incontinence. In most
cases, FI is constipation-associated, but in 20% of
children presenting with FI, no constipation or other
underlying cause can be found e these children
suffer from functional nonretentive fecal incontinence (FNRFI).
Objective
To summarize the evidence-based recommendations
of the International Children’s Continence Society
for the evaluation and management of children with
FNRFI.

Introduction
Fecal incontinence (FI) is defined as the loss of
stools in places inappropriate to the social
context at least once per month in children with
a developmental age of 4 years [1]. Fecal incontinence reflects a difficult and distressing
problem for children and their parents. It can
lead to feelings of guilt and embarrassment, and
can cause children to be either the victim of
bullying [2,3], or actively involved in bullying
[4]. Fecal incontinence significantly impacts
quality of life [3], and may lead to issues with
social functioning and lower self-esteem [5].
In approximately 95% of children with FI, no
organic cause can be identified, and it is
regarded as a functional defecation disorder
[1,6]. In 80% of children with functional FI, this
symptom is associated with functional constipation (FC) with fecal impaction causing
overflow incontinence; this is characterized by
the involuntary loss of soft stools that pass an
obstructing fecal mass [7,8]. In the remaining

Recommendations
Functional nonretentive fecal incontinence is a
clinical diagnosis based on medical history and
physical examination. Except for determining
colonic transit time, additional investigations are
seldom indicated in the workup of FNRFI. Treatment
should consist of education, a nonaccusatory
approach, and a toileting program encompassing a
daily bowel diary and a reward system. Special
attention should be paid to psychosocial or behavioral problems, since these frequently occur in
affected children. Functional nonretentive fecal incontinence is often difficult to treat, requiring prolonged therapies with incremental improvement on
treatment and frequent relapses.

20% of children with functional FI, there are no
signs of fecal retention; this is classified as
functional nonretentive fecal incontinence
(FNRFI) [1,8]. This report summarizes the
current recommendations of the International
Children’s Continence Society for the evaluation and management of children with FNRFI.

Definition
For many years, a comprehensive definition of
the disorder that is now classified as FNRFI has
been lacking and FI has been described in
many different ways. First, the term encopresis was used to describe the loss of a normal
quantity of feces [9]. Later the term soiling
was introduced, referring to passage of small
amounts of stool, which stain the underwear
[9,10]. This was seen as a characteristic sign of
fecal overflow incontinence. However, these
terms have been used interchangeably in
medical literature.

http://dx.doi.org/10.1016/j.jpurol.2015.09.008
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Currently, the Rome III criteria are used to define functional gastrointestinal disorders. These criteria have
adopted the more neutral term fecal incontinence rather
than the terms encopresis and soiling (Table 1) [1].
Throughout this report, the terms relating to FI, FNRFI and
FC are consistently used in accordance with the definitions
provided by the Rome pediatric committee (Table 1).

a positive effect on FNRFI symptoms, and adequate treatment of FNRFI often induces a reduction in number of UI
episodes [23,24]. These results endorse the theory of a
combined, possibly neurodevelopmental or behavioral,
disorder underlying BBD.

Epidemiology
Studies on the prevalence of FNRFI in children are scarce, and
many studies investigating functional FI do not differentiate
between FNRFI and constipation-associated FI. To date, only
an epidemiological survey performed in Sri Lanka has
assessed the true prevalence of FNRFI in the pediatric population. They reported that 2.0% of children (10e16 years)
experienced FI, of whom 18% were considered to have FNRFI
[11]. The prevalence of FNRFI is higher among younger children [7,12], and it is significantly more common among boys,
with a male to female ratio ranging from 3:1 to 6:1 [10e13].

Pathophysiology
The exact pathophysiology of FNRFI is unknown, its etiology
is considered to be multifactorial. The presence of FI in
general is associated with younger age, a positive family
history, non-Caucasian race, male gender, important life
events such as the birth of a younger sibling, parental
discord, a change in living conditions, and other psychological factors [14e19].
Urinary incontinence (UI) is commonly found in children
with FNRFI [20e22]. Prevalence rates of daytime and
nighttime UI in FNRFI patients range between 14e50% and
20e47%, respectively [8,20,23]. Vice versa, 11% of children
with dysfunctional voiding, urge incontinence or bladder
overactivity fulfill the Rome III criteria for FNRFI [21]. It is
hypothesized that the concurrence of both UI and FI in
otherwise healthy children without signs of fecal retention
might indicate one combined disorder, termed bladder and
bowel dysfunction (BBD) [24,25]. Treatment of UI can have

Evaluation
In children presenting with FI without an underlying organic
cause, the most important objective is to differentiate
between constipation-associated FI and FNRFI. Functional
nonretentive fecal incontinence and FC are both clinical
diagnoses, mainly based on medical history and physical
examination (Table 1).

Medical history
The medical history focuses on bowel habits [1], including
the frequency of FI (usually defined as number of episodes
per week), age of onset, and time/situation of occurrence.
In children with FNRFI, loss of stools frequently occurs in
the afternoon (after school) and evening, and often during
an activity [12,26]. Keeping a stool diary (e.g. for 14 days)
can help to obtain reliable information on defecation patterns [27].
Moreover, attention should be paid to urinary tract
symptoms, UI, drinking and voiding habits, dietary history
(including loss of appetite), abdominal pain, obesity and
other comorbidities, family history, use of medication, and
growth and development. Information on family composition, psychosocial problems and behavioral problems needs
to be elicited. Furthermore, it is important to inquire about
important life events (e.g. parental divorce, family loss, and
birth of siblings) and physical and/or sexual abuse. Also, all
previous treatments and their effects should be listed.

Physical examination
All children presenting with FI need a thorough physical
examination, including an abdominal, anorectal, and

Table 1 Rome III criteria for functional defecation disorders in children with a developmental age of at least 4 years [1]. This
table summarizes the differences between functional nonretentive fecal incontinence (FNRFI), characterized by fecal incontinence without signs of fecal retention, and functional constipation, a disorder that is often accompanied by fecal incontinence
as a consequence of fecal impaction leading to overflow fecal incontinence.
Functional nonretentive fecal incontinence

Functional constipation

Must fulfill all of the following for 2 months prior to
diagnosis:

Must fulfill 2 criteria at least once per week for 2 months
prior to diagnosis, with insufficient criteria for the diagnosis
of irritable bowel syndrome:

1. Defecation into places inappropriate to the
social context at least once per month
2. No evidence of an inflammatory, anatomic,
metabolic, or neoplastic process that explains
the subject’s symptoms
3. No evidence of fecal retention

1. <3 defecations in the toilet per week
2. 1 episode of fecal incontinence per week
3. History of retentive posturing or excessive volitional
stool retention
4. History of painful or hard bowel movements
5. Presence of a large fecal mass in the rectum
6. History of large-diameter stools, which may obstruct the toilet
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neurological assessment. Abdominal examination mainly
focuses on detection of a palpable fecal mass. During
perianal inspection, physicians should determine the presence of any anatomic abnormalities, perianal feces, fissures, hemorrhoids, scars, and erythema. Hemorrhoids and
fissures may indicate hard and/or large-diameter stools.
Digital rectal examination provides valuable information on
the presence of a rectal fecal mass, anorectal sensation,
and sphincter tone, and is essential to exclude FC as a
possible cause of FI. Inspection of the lower spine provides
information on the height and deviation from the midline of
the gluteal crease and cutaneous manifestations of an
occult spinal dysraphism (hypertrichosis, dermal vascular
malformation, sinus tract or subcutaneous lipoma).
Both urinary and fecal incontinence can be an indicator
of sexual abuse in children [28e33]. During examination,
clinicians should note the child’s reaction to rectal examination. Since physical examination in most pediatric sexual
abuse victims is normal, special attention should be paid to
any abnormal behavior during physical examination (e.g.
sexual acting out or fear) [33].
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such as postvoid residual volumes, bladder wall thickness,
and structural abnormalities.
Abdominal X-ray
A plain abdominal radiograph is not an appropriate
investigation to differentiate between FNRFI and overflow incontinence due to fecal impaction, and may result
in unnecessary radiation exposure. Determining the
amount of fecal load in the colon has proven to be unreliable. Different scoring systems used to evaluate these
abdominal X-rays are shown to have unsatisfactory
sensitivity and specificity, as well as low inter- and intraobserver reliability [42,44].
Magnetic resonance imaging
A prospective study among children with both FC and FNRFI
revealed that lumbosacral abnormalities are rarely present
in FNRFI patients, and that lumbosacral abnormalities do
not correlate with treatment success [45]. Therefore,
magnetic resonance imaging (MRI) of the spinal cord should
only be performed when there is a clear indication (e.g.
abnormal lower extremity findings, midline lower back skin
manifestations during neurologic examination or a suspected neurologic disorder).

Investigations
Except for determining colonic transit time, additional investigations are not considered useful in the routine
workup of FI.
Colonic transit time
Determining the colonic transit time (CTT) can be a valuable tool in the workup of a child suspected of FNRFI.
Colonic transit time can be determined by a marker test, by
acquiring an abdominal X-ray after ingestion of radioopaque markers, or by colonic transit scintigraphy, a
technique that visualizes the progression of a radiolabeled
marker after intraluminal administration. With these
techniques, both total and segmental colonic transit time
can be determined. In approximately 50% of constipated
children, CTT is delayed; the majority of the delay occurs in
the rectosigmoid segment [26,34]. In contrast to constipated children, 90% of children with FNRFI have a normal
CTT [8]. Thus, a normal defecation frequency and absence
of fecal impaction during physical examination in children
with FI, in combination with a normal CTT, indicates FNRFI
[8]. Therefore, in inconclusive cases, CTT can help to
differentiate between FC and FNRFI.
Transabdominal ultrasonography
Transabdominal ultrasonography (TUS) can be used to
measure the transverse rectal diameter [35,36]. This is best
accomplished with the bladder 50% distended of normal
capacity. An increased rectal diameter (>30 mm) is suggestive for fecal impaction, which may cause fecal overflow
incontinence [37e41]. Transabdominal ultrasonography is a
promising technique that may be an alternative for digital
rectal examination in the future [37,39]. However,
currently, there is insufficient evidence that the transverse
diameter can be used as a reliable predictor of constipation
and fecal impaction [42,43]. In addition, TUS can supply
other useful information regarding the lower urinary tract,

Rectal barostat
Rectal barostat (a rectally inserted pressure-controlled
inflatable balloon) can be used to determine rectal
compliance and pressure thresholds for rectal sensitivity
[46]. Children with FC have higher rectal compliance than
children with FNRFI and healthy controls, causing them to
require a larger volume of rectal contents to reach the
intrarectal pressure that provokes an urge to defecate [47].
Rectal compliance remains increased even after FC patients are in remission [48]. Currently, there are no studies
showing that rectal barostat provides prognostic information or should influence management in children with FI;
rectal barostat should therefore not be used in the diagnostic workup of FI.
Anorectal manometry
Anorectal manometry provides information about anorectal
neuromuscular functions; it is especially useful to assess
the rectoanal inhibitory reflex (RAIR), anal sphincter tone
and rectal sensation. Children with FNRFI show normal
sensorimotor function and sphincter tone on anorectal
manometry [8,49], although abnormal defecation dynamics
are present in approximately 50% [8]. These children are
often unable to relax the external anal sphincter during
defecation, which is hypothesized to be an acquired control
mechanism in which after losing the first stool, these children contract the external anal sphincter to retain the rest
of the stool [12]. There is no indication to routinely perform
anorectal manometry in children with FI.

Screening for psychological symptoms and
disorders
As mentioned, 30e50% of children with FI are affected by a
comorbid emotional or behavioral disorder [5]. In a large
population-based study, children with frequent FI (one or
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more episodes per week) had significantly increased rates of
separation anxiety (4.3%), specific phobias (4.3%), generalized anxiety (3.4%), attention deficit hyperactivity disorder
(ADHD) (9.2%) and oppositional defiant disorders (ODD)
(11.9%) [4]. Children with FI show a heterogeneous pattern of
both internalizing and externalizing disorders [5,50].
In some studies performed in tertiary centers, children
with FC had the same rate of behavioral scores in the
clinical range (CBCL questionnaire) as children with FNRFI
(39% vs 44%, and 37% vs 39%, respectively) [8,51]. In a study
of 1001 children in a tertiary center, 231 with FC and 137
with FNRFI, clinical behavioral symptoms (CBCL questionnaire) were more common in those with FNRFI than with FC
regarding internalizing (39.5% vs 35.2%), externalizing
(51.8% vs 40.4%) and total problems (58.8% vs 48.5%) [52].
Additionally, children with FNRFI had the highest rate of
behavioral problems compared with all other types of
incontinence.
Because of this high comorbidity rate, the International
Children’s Continence Society recommends screening for
psychological symptoms in all children with FNRFI with
validated, broadband parental questionnaires such as the
Child Behavior Checklist (CBCL), the Strengths and Difficulties Questionnaire (SDQ), among others. Clinicians are
encouraged to observe, explore and enquire about behavioral problems, as these have been shown to negatively
affect compliance and adherence. If problem scores are
present, assessment is recommended [5].

Toilet program

Indications for child psychological and psychiatric
assessment

Rewarding toilet visits is common practice in the treatment of FC to increase a child’s adherence to a toilet
program [55]. Two case reports of children with FNRFI
have shown that rewarding toilet sits can be effective in
reducing FI frequency [56,57]. Rewarding periods without
FI can be discouraging, as most episodes of FNRFI occur
involuntarily.
Since the recall of bowel patterns may be unreliable, it
is important to keep a daily bowel diary (e.g. for 14 days) to
gain insight into the FI problem [27,58,59]. This diary may
help to objectify defecation patterns, track improvement,
and gain insight in therapy compliance [50].

A full child psychological and psychiatric assessment is
indicated when an emotional or behavioral disorder is
suspected, and relevant problems are present. The
assessment consists of a detailed history, observation,
exploration, a mental state examination, additional
questionnaires and standardized psychological testing. A
psychological disorder should be diagnosed e or excluded
e according to the ICD-10 or the DSM-5 classification systems. If a disorder is present, counseling is always indicated. In severe comorbid disorders, treatment according
to evidence-based recommendations and guidelines
should follow e in addition to the specific treatment of
FNRFI.

Treatment
The International Children’s Continence Society recommends a multimodal approach to treat FNRFI.

Education
Education and demystification are the first steps in the
treatment of FNRFI. Information on prevalence, symptoms,
treatment options, and prognosis should be provided. When
discussing the subject of FI, a nonaccusatory approach is
key [10,12,53].

Instituting a toileting program is considered to be the most
essential element in the treatment of FNRFI [12,53,54].
This involves sitting on the toilet for 5e10 min after each
meal to attempt to defecate. By going to the toilet after a
meal, the child takes advantage of the gastrocolic reflex,
which increases colonic motility upon gastric distension,
facilitating defecation. The importance of a relaxed
posture, with foot support for small children if needed,
should be advocated. The atmosphere should be stressfree, positive, and relaxed. During these ‘toilet sits’ the
child should try, although not be required to defecate or
urinate. An extra toilet ‘sit’ right after school can be
introduced, since most children experience episodes of
fecal incontinence in the afternoon. A toilet program
teaches children to take time to defecate, and helps them
recognize the sensation of urge. In addition, it is important
that children are instructed to go to the toilet the moment
they feel the urge to defecate. Maintaining this toileting
program may prove to be difficult for many as noncompliance is a considerable problem, especially in children with
externalizing behavioral disorders such as ODD and ADHD.
However, if the child personally completes a daily bowel
diary and has a reward system in place, compliance may be
increased [50].

Reward system and daily bowel diary

Pharmacotherapy
A randomized, controlled trial (RCT) has shown that, unlike
in the treatment of constipation-associated FI, the use of
oral laxatives in children with FNRFI is not indicated [20].
Using oral laxatives may even increase the fecal incontinence frequency by making the stools too soft to retain.
There is anecdotal evidence that loperamide may have a
beneficial role in the treatment of FNRFI [60]. Loperamide
is an opiate receptor agonist, which decreases peristalsis
and increases the internal anal sphincter tone. It is
hypothesized that it improves sphincter function and
thereby prevents involuntary loss of stools. If loperamide is
prescribed, careful supervision is essential to prevent
constipation.
A small case series of three patients has shown that the
antidepressant imipramine may also have a beneficial role
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in treating FNRFI [61]. Imipramine has an anticholinergic
action, which decreases motility and increases sphincter
tone. Its mechanism of action may be similar to that of
loperamide. However, due to cardiovascular side effects,
tricyclic antidepressants should not be given routinely e
and only under close clinical supervision.

Enemas and rectal irrigation
Evacuating the rectum on a regular basis may decrease the
chance of losing stools in the underwear. In an RCT conducted in FNRFI patients, children received conventional
therapy alone or combined with daily enemas for 2 weeks
[62]. During the active treatment period, clinical
improvement was greater in the group receiving enemas
compared with controls. However, this difference in
outcome between the two groups did not persist
throughout follow-up, possibly due to the short duration of
treatment.
Transanal irrigation is a technique that has been proven
to be effective and safe in children with constipationassociated fecal incontinence and fecal incontinence with
organic causes [63,64]. However, evidence involving the
effect of transanal irrigation in children with FNRFI is
lacking.

Counseling and treatment of comorbid
psychological disorders
Counseling is an active process engaging both parents and
children. It is defined as providing assistance and guidance
in resolving personal, social, or psychological difficulties. In
addition to verbal counseling, other techniques can be
helpful, such as ‘demonstration’, ‘coaching’, ‘modeling’
and ‘role-playing’. Counseling is important and effective in
children with a manifest psychological disorder, as well as
subclinical symptoms in children with FNRFI (i.e. from the
age of 4 years onwards) [5,59].
Therapy is only indicated if the disorder is severe and
incapacitating. Therapy includes psychotherapy, such as
cognitive behavioral therapy (CBT), family and psychodynamic therapy. For some disorders, such as ADHD, pharmacotherapy with stimulants is very effective. In
depression, selective serotonin reuptake inhibitors (SSRIs)
can be indicated, especially in adolescents. The type of
therapy should be based on an exact diagnosis and follow
evidence-based principles [5,58].

Group therapy programs
Group therapy programs have been developed for children
with refractory urinary and/or fecal incontinence (i.e.
those who cannot be adequately treated with standard
therapy) [50]. Provision of information, relaxation techniques, cognitive behavioral therapy, emotion regulation,
and stress management techniques are combined, and
child-friendly materials are provided. In the bowel sessions, the anatomy and physiology of the GI-tract, the
causes of fecal incontinence, the importance of toilet
training, diet, drinking habits and exercise are addressed.
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First pre-post-analyses have shown that not only is the
frequency of FI episodes reduced, but also the presence of
concomitant behavioral problems [65].

Cognitive behavioral therapy
Cognitive behavioral therapy is a subtype of psychotherapy
that has been shown to be effective for many disorders. It
consists of two components: cognitive therapy and behavioral therapy. Cognitive therapy focuses on irrational,
dysfunctional conditions, thoughts and beliefs. Behavioral
therapy concentrates on observable behavior, which it aims
to modify with a variety of techniques. These include
‘classical conditioning’, based on the co-appearance of
stimulus and behavior, and ‘operant conditioning’, based
on positive and negative reinforcement [59].
Cognitive behavioral therapy is highly effective in the
treatment of many psychological disorders. The toilet
training recommended for FNRFI is a type of cognitive
behavioral therapy, which can be enhanced with simple
techniques such as praise, rewards, and token systems. In
children with special needs, such as intellectual disability,
more detailed and specific types of cognitive behavioral
therapy are needed to treat all types of incontinence [66].

Biofeedback training
Biofeedback training uses exercises and reinforcement to
teach patients to control physiological processes. In FNRFI
patients, biofeedback training is aimed at improving defecation dynamics and perception of the anorectal area
[67e69]. An RCT has revealed that biofeedback training
improves disturbed defecation dynamics in children with
FNRFI; however, this did not influence treatment outcome
[67]. The clinical relevance of biofeedback in the treatment of FNRFI is therefore uncertain.

Prognosis
Functional nonretentive fecal incontinence is often a longlasting problem; treatment can prove to be quite
challenging [16]. After 2 years of intensive treatment in a
tertiary center, 29% of FNRFI patients were cured [14]. Most
recovered before they reached adulthood; nevertheless, by
18 years of age, 15% still suffered from FI problems [14].
Regular follow-up is recommended so that children and
their parents can maintain motivation and to prevent relapses. If treatment does not lead to improvement of
symptoms within 6 months, the ICCS recommends that a
child should be referred to a pediatric gastroenterologist
for further evaluation and treatment. A flowchart regarding
evaluation and management of children with fecal incontinence is provided (Fig. 1).

Conclusions
Of all children presenting with FI, approximately 20% may be
attributed to FNRFI. Functional nonretentive fecal incontinence is a frustrating, long-lasting functional defecation
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Figure 1 Algorithm for the evaluation and treatment of functional nonretentive fecal incontinence. FC, functional constipation;
FNRFI, functional nonretentive fecal incontinence.

disorder. It is a clinical diagnosis based on medical history and
physical examination. Determining CTT may prove useful in
the diagnosis of FNRFI, yet other additional investigations are
seldom needed. Treatment mainly consists of education, a
nonaccusatory approach, and, most of all, a toileting program (with a daily bowel diary and a reward system). In
children with FNRFI, special attention should be paid to
psychosocial or behavioral problems, since these frequently
occur in this patient group.
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Multiple-choice questions
Q1. It is important to differentiate between FNRFI and
constipation-associated FI because:
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Q2.

Q3.

Q4.

Q5.
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A. All children with FNRFI should receive an extensive
workup with diagnostic tests
B. A toilet program is only recommended for children
with FNRFI
C. The pharmacological treatment of these disorders
is different
A 5-year-old boy is presented with fecal incontinence, 3-4 times per week. He has stools every other
day and the consistency is variable. He holds his
stools when he is in school, because he dislikes going
to public bathrooms. This boy probably has:
A. Functional
constipation
with
overflow
incontinence
B. Functional nonretentive fecal incontinence
C. Behavioral disorder
Which of the following investigations is most helpful
in the diagnostic workup of a child suspected of
FNRFI?
A. Anorectal manometry
B. Colonic manometry
C. Colonic transit time measurement with radioopaque markers
D. Rectal barostat
Children with urinary incontinence fulfill the Rome III
criteria for FNRFI in:
A. 1% of cases
B. 11% of cases
C. 50% of cases
What should a doctor tell a child and their parents
about the prognosis of FNRFI?
A. 80% recover within 2 years after diagnosis
B. 60% recover within 2 years after diagnosis
C. 30% recover within 2 years after diagnosis
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