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Faecal incontinence has been a largely neglected topic
in the world health care literature. Many patients with
faecal incontinence become housebound because of the
stigma associated with the condition. It is an embarras-
sing complaint that is socially disruptive.

Faecal incontinence has been variously defined and
there are no internationally accepted or accredited defi-
nitions available. The Royal College of Physicians has
proposed Òthe involuntary or inappropriate passage of
faecesÓ[1]. An international panel of experts has defi-
ned Òfunctional faecal incontinenceÓ as Òrecurrent
uncontrolled passage of faecal material for at least one
month, in an individual with a developmental age of at
least four yearsÉ.Ó [2]. Some authors also include
inability to control passage of flatus, or an arbitrary fre-
quency with which symptoms must occur to be inclu-
ded. The Òobjectively demonstrableÓ criteria specified
by the International Continence Society for urinary
incontinence is not practical in clinical practice for fae-
cal incontinence. Therefore, clinicians must rely on
patientsÕ self-report of symptoms.

This chapter will adopt the widely accepted distinction
between Òanal incontinenceÓ denoting any loss of stool
or flatus per anus and Òfaecal incontinenceÓ as denoting
any loss of solid or liquid stool.

The literature is confusing on the subject of definitions.
The term Òidiopathic incontinenceÓ is often used to
denote incontinence not due to trauma, congenital
defects or neurological disease. ÒNeurogenic inconti-
nenceÓ in the colorectal literature often denotes faecal
incontinence presumed to be secondary to damage to
the pudendal nerve during childbirth, rather than that
associated with major neurological disease. It is recom-

mended that this term should not be used since it in
principal it is identical with idiopathic incontinence and
may be confused with incontinence due to neurological
disease which is quite distinct. ÒSensory incontinenceÓ
is not an entity but should be a description added to
incontinence of any aetiology when the patient has no
defecation urge at all and does not feel the passage of
stool. ÒMotor incontinenceÓ is an ill defined term which
mainly covers incontinence in connection with diar-
rhoea and irritable bowel syndrome. It is recommended
that this term should not be used.

The committee proposed the definition ÒAnal inconti-
nence is the involuntary loss of flatus, liquid or solid
stool that is a social or hygienic problemÓ as a wor-
king definition for this review. This definition takes
cognisance of the fact that people react very differently
to the same objective situation. For example, loss of fla-
tus which is hardly noticed by one person is experien-
ced as socially incapacitating by another. We recognise
the need for, and would welcome, further debate and
refinement of this definition.

In many settings there is a lack of designated services
for people with faecal incontinence. Locally, a service
may be provided by a colorectal surgeon, gastroentero-
logist, specialist nurse (e.g. in stoma care, colorectal
practice or biofeedback practitioner), but more often
there is no interested professional and absent investiga-
tion facilities.

People with faecal incontinence are reluctant to seek
health care for their problem [3, 4]. It is not clear the
relative importance played in this by embarrassment
and social taboos, lack of awareness that treatment is
possible, lack of services, or a genuine unconcern at the
symptom.

II. SERVICES FOR PEOPLE WITH
FAECAL INCONTINENCE

I. DEFINITIONS

A. INTRODUCTION
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The majority of health professionals receive little or no
training on faecal incontinence and even those who
might be supposed to have a special interest, such as
continence nurse specialists or colorectal surgeons,
often focus on other areas. Public awareness of the
symptom is very poor and there have been very limited
attempts to alter this as yet.

Most discussions of the aetiology of anal incontinence
(AI) have been based upon the assumption that women,
particularly under the age of 65 years, are more at risk
for AI than men. Obstetric injury to the pudendal nerve
or sphincter muscle are described as the primary risk
factors [5-7], irritable bowel syndrome as second [8]
and other aetiologies such as diabetes as a distant third
[9]. Yet each population based survey of AI prevalence
has shown a surprisingly high prevalence in males [10-
15]. Clearly other aetiologies than childbirth must be
sought. In the most broadly based survey, it was appa-
rent that factors that impact on an individualÕs general
health or physical capabilities independently of age and
gender place that individual at greater risk for anal
incontinence than either age or gender [16]. 

Evidence in epidemiologic investigations comes princi-
pally from cohort and cross sectional surveys (level 2 Ð
in which risk can be calculated and expressed as an
odds ratio and 95% confidence intervals) in which the
statistical significance of the associations can be asses-
sed. Secondarily risk factors arise from case series
(level 4) and insightful observation (level 5). Systema-
tic reviews of epidemiologic observations have for the
most part been difficult to perform, since different stu-
dies usually adjust for differing variables and individual
patient data are needed to overcome this difficulty. The-
refore level 1 evidence does not exist for any risk fac-
tor related to faecal incontinence. In the tables below,
when odds ratios and confidence intervals are presented
it can therefore be assumed that that evidence is level 2
and when only lists of associations are presented, the
level is most usually 4, occasionally 5. 

Most reports of AI prevalence have been from single
institutions and the patients described therein subject to

referral bias when demographics and aetiology are dis-
cussed.  The accuracy of prevalence estimates of AI
may also be diminished by difficulty in ascertainment.
Underestimates of prevalence are common due to
patientsÕ reluctance to report symptoms of incontinence
in strange settings or to seek support services [9, 17,4]
(Table 1). It has been shown that women are more
willing to report AI than men [16]. In addition, the cha-
racter (incontinence to solid faeces, diarrhoea or flatus)
and frequency (daily versus episodic) of AI varies
greatly in each population. Prevalence depends on the
definition of AI. The entry question quoted in one sur-
vey was written by a patient with faecal incontinence
[16]. That individual regarded the inclusion of gas as
critical. The same individual, and many others have
said that one does not have to be incontinent all the time
or only to solid stool to think that one is incontinent all
the time and to be disabled by it.

Only seven population based estimates of prevalence in
non-institutionalized individuals have been reported
(Table 2). Prevalence has varied in these reports from
0.5% to 11%. The first report was restricted only to
individuals over 65 years of age, both living at home
and in institutions in New Zealand. The overall preva-
lence was 3.1%.  FI was more prevalent in men, though
further details of the population are not given [11]. The
second, from Holland, was restricted to women over 60
years of age, and a non-representative sample of this
group surveyed for prevalence by mail [12]. The preva-
lence varied with advancing age from 2.3% to 17.8%.
These reports focused, as have most reports, on urinary
incontinence. The third report was from Britain and
compared prevalence obtained from a survey of com-
munity support services concerning individuals known
to be incontinent in the region and a follow-up postal
survey of all individuals living in the region. There was
a marked disparity between those having sought help
from community support services for faecal and double
(urinary and faecal) incontinence and those reporting
incontinence in the postal survey (Table 1). The diffe-
rence was 8 fold for men below 65, four fold for women
below 65 and roughly two fold for both genders over 65
years of age [10]. The total population prevalence of
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Table 1 : Prevalence of anal or double incontinence in Midd-
lesex, England [10]

MEN MEN WOMEN WOMEN
15-64 > 64 15-64 > 64
years

Community 
Services 0.5% 4.9% 0.4% 8.8%
Reported

Postal Survey 
Reported 4.2% 10.9% 1.7% 13.3%



faecal or double incontinence of that British health
region was 1.9% by survey of health service personnel
and 4.3% by postal survey.

From France, a prevalence study has been reported
limited to individuals over the age of 45 years [13]. FI
prevalence was determined in a ÒGallup pollÓ style tele-
phone interview, as well as in the practices of several
medical specialists. In the population based survey, an
overall prevalence of 11% was reported, roughly half to
gas only and half to solid or liquid stool. 60% were
women and prevalence was increased independently of
gender if subjects had urinary incontinence or neurolo-
gical disorders. FI prevalence increased with age, with
disability resulting in bed confinement, with dementia
and with nursing home residence. From the United
States, FI prevalence was determined through the addi-
tion of questions concerning functional bowel disorders
to a commercial marketing survey mailing [14]. Becau-
se the means by which the addressees were chosen was
proprietary information and was not made available to
the investigators, there was great potential for selection
bias in this population that cannot be accurately asses-
sed. (Marketers may be more interested in ÒbuyersÓ
than obtaining a group representative of the general
population). Response to the survey was also subject to
many factors that affect the generalisability of the
results. The survey encompassed 5430 respondents,
which was 66% of the mailing. Faecal soiling was pre-
sent in 7.4% of the males in the respondents and 6.9%
of the females, with incontinence to solid stool in 0.5%
of the males and 0.9% of the females.

The population of the State of Wisconsin was sampled
in the 1993 Wisconsin Family Health Survey [16]. Sub-
jects were identified by random digit dialing of Wis-
consin residences with telephone interview. The indivi-
dual within each household identified as most know-
ledgeable about the health status of all other members
of the household was asked about the health status of
each member of the household. Approximately 200
households were surveyed each month. The presence of
anal incontinence to solid, liquid or gas within the past
year, who suffered from it, the frequency of inconti-
nence, and how that individual coped with it were
assessed.

2570 Households comprising 6959 individuals were
surveyed. 153 individuals were reported to have AI,
representing 2.2% of the population (95% confidence
interval (CI) = + 0.3%). 30% of the incontinent subjects
were greater than 65 years of age; 63% were women.
Of those with AI, 36% were incontinent to solid faeces,
54% to liquid and 60% to gas. In a multivariate analy-
sis, independent associations of the following risk fac-
tors with AI were found in increasing order of impor-
tance: female gender, age, physical limitations and poor
general health (Table 3).

From Australia, a population based household survey
was reported encompassing 3010 interviews with indi-
viduals ranging in age from 15 to 97 years [15]. In face
to face interviews, the prevalence of incontinence to
either flatus or solid stool was found to be 6.8% and
2.3% in men, and 10.9% and 3.5% in women respecti-
vely. The male to female ratio is also very similar to the
Wisconsin report, being 64% women for flatus inconti-
nence and 60% for incontinence to solid stool.

The most prominent association with faecal incontinen-
ce by far is nursing home residence. Whereas the pre-
valence of faecal (not just anal) incontinence is proba-
bly around 2% to 3%, and may rise in age with com-
munity dwelling individuals to greater than 10%,
among nursing home residents the prevalence
approaches 50% [19, 20]. Indeed it is one of the most
common reasons for nursing home admission. In a sur-
vey of residents of Wisconsin nursing homes, risk fac-
tors for faecal incontinence, as directly observed by
nursing home personnel, were sought [19]. Surprisin-
gly, in this very old population (mean age 84 years),
neither age, gender nor diabetes were found to be asso-
ciated with FI. Positive associations included most pro-
minently the loss of ability to perform the activities of
daily living, followed by tube feedings, restraints, diar-
rhea, dementia, impaired vision, constipation and faecal
impaction. Inverse associations were noted with body

II. ASSOCIATIONS
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Table 2 : Anal incontinence; population based surveys

Country (ref) Population Prevalence

New Zealand [11] > 65 years old 3.1%

Holland [12] Women > 4.2% to 16.9 %
60 years

with rising age

U.K. [10] Community 1.9% (Table 1)
Service

France [13] All > 45 years 11%, 6% to 
faeces 60%
women

U.S.A.  [14] Market mailing 7% soiling, 
0.7% to faeces

U.S.A. [16] Wisconsin 2.2%, 63% 
Households women

Australia [15] Household survey 6.8% Men, 
10.9% Women
> 15 years old

U.S.A. [19] Wisconsin Nursing 47%
Homes



weight, heart disease, arthritis and surprisingly, depres-
sion. This was a large survey encompassing over
18,000 residents (Table 4).

Pregnancy, though not the exclusive cause of anal
incontinence, is certainly a prominent association [5-7].
Factors leading to incontinence both during [21] pre-
gnancy, immediately after [15, 22, 23] and long after
pregnancy [24] have been investigated. Irritable bowel
syndrome has been an important correlate with post
partum anal incontinence [23] (Table 5). Quantitative
assessment of risk related to pregnancy, and various
methods of delivery, has only recently been feasible in
data presented from an Australian survey [15]. It is
most interesting to note how similar risk is comparing
caesarean section and vaginal delivery. However, these
odds ratios are not adjusted for age or parity and it is
not known which caesarean sections were done as an
emergency versus electively (Table 6). 

Several specific diseases have been associated with AI
in case series and mechanisms investigated to explain
the associations [25]. These include diabetes, multiple
sclerosis, ParkinsonÕs disease, spinal cord injury, syste-
mic sclerosis, myotonic dystrophy and amyloidosis
(Table 7). Many of these conditions directly affect a
patientÕs mobility, their ability to perform activities of
daily living, or cause diarrhoea or faecal impaction. In
addition children with congenital anal anomalies, such
as imperforate anus, despite anatomic correction of
their deformity, often have life long problems with
incomplete evacuation and soiling. A similar group are
children born without anomalies, but who for a variety
of reasons withhold stool at a point beyond which toilet
training should be complete and develop faecal soiling
and a megarectum (see section 8, below). Failure to
retrain the child at an early age often leads to chronic
impaction and AI. 

The importance of diarrhoea or liquid stool in AI can-

not be overemphasized. One case series noted that 51%
of individuals with chronic diarrhoea were incontinent
[4]. In the Wisconsin Family Health Survey of AI, 41%
of the 25 subjects with AI disclosed in April and May
of 1993 lived in Milwaukee [16]. At this specific time
there was a water-borne outbreak of cryptosporidium
diarrhea in southern Milwaukee [26], reportedly the lar-
gest outbreak of water born disease in U.S. history.
This is an important reminder that infectious sources of
incontinence should be part of the diagnostic evaluation
of AI when diarrhoea is present. Non-infectious causes
of diarrhoea must also be considered, including those
initiated by leisure activities such as running [27].
Additional aetiologies for anal incontinence that have
been described include stroke [28] and hospitalisation
for acute illness [29]. 

The surgeon is often concerned that he might be the ori-
ginator of a patientÕs AI. On a population wide basis,
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Table 3 : Adjusted odds ratios for anal incontinence risk
factors [16] (Level 2 evidence)

Risk Factor Adjusted 95% Confidence 
odds ratio* interval

AGE @ 1.01 1.01 - 1.02

FEMALE GENDER 1.51 1.10 - 2.11

PHYSICAL
LIMITATIONS 1.82 1.20 - 2.74

POOR GENERAL
HEALTH @ 1.64 1.42 - 1.91 

* Each factor adjusted for all other factors in the Table
@ Age and health (using all five strata from excellent to
poor) are continuous variables. The others are dichotomous. 

Ttable 4 : Associations with faecal incontinence in wiscon-
sin nursing homes. minimum data set reports from 1992
and 1993. Odds ratios and 95% confidence intervals; each
variable adjusted for all other variables in the table

ASSOCIATION 1992 1993 

Urinary Incontinence 12.6; 11.5-13.7 11.3; 10.3-12.4 

Tube Feeding 7.6; 5.6-10.4 8.8; 6.3-12.3 

Loss of ADLs 6.0; 4.7-7.7 7.3; 5.5-9.7 

Diarrhea 3.3; 2.7-4.2 2.4; 1.9-3.1 

Trunk Restraints 3.2; 4.7-7.7 3.0; 2.7-9.8 

Pressure Ulcer 2.6; 2.2-3.0 2.3; 2.0-2.6 

Dementia 1.5; 1.4-1.7 1.4; 1.3-1.5 

Impaired Vision 1.5; 1.4-1.7 1.4; 1.3-1.5 

Faecal Impaction 1.5; 1.1-2.1 2.1; 1.3-3.3 

Constipation 1.4; 1.3-1.6 1.3; 1.2-1.4 

Stroke 1.3; 1.2-1.5 1.2; 1.1-1.3 

Male Gender 1.2; 1.1-1.3 1.3; 1.1-1.4 

Non-white Race NS 1.3; 1.0-1.7 

Age 1.0; 1.0-1.01 1.0; 1.0-1.01 

Body Mass Index 1.0; 1.0-1.3 1.0; 1.0-1.04 

Diabetes NS NS 

Heart Disease 0.9; 0.8-1.0 NS

Arthritis 0.9; 0.8-1.0 0.8; 0.7-0.9 

Depression  NS 0.9; 0.8-1.0 

2b evidence
ADLs; Activities of Daily Living
NS; Not statistically significant
Age and Body Mass Index are adjusted as continuous
variables.



this would seem a fairly insignificant factor, since prior
anal surgery has not been an apparent risk factor in the
larger surveys. Yet much of a colorectal surgeonÕs trai-
ning is directed towards avoidance of this disabling
complication. Nevertheless, several operations perfor-
med frequently can result in AI (Table 8). The first of
these is lateral internal sphincterotomy for fissure in
ano. The risk of this procedure causing AI was thought
to be insignificant when compared to midline sphincte-
rotomy (which is the operation done most frequently
for fistula in ano). A recent reappraisal of the outcome
of this operation has shown an AI risk as high as 8%
[30]. Similarly fistulotomy was thought to have a negli-
gible risk of AI when compared to fistulectomy. Howe-
ver the risk of AI after fistulotomy has been reported to
be as high as 18-52% [31]. New approaches to fissure
and fistula have been recently developed specifically to
lower this risk [31, 32]. Ileo-anal pouch reconstruction
has enabled individuals afflicted with inflammatory
bowel disease to live without a stoma, but at high risk of
AI. A more proximal anal anastomosis is now common-
ly done in hopes of diminishing this risk. There is contro-
versy as to whether a pouch should also be made for
patients having an ileorectal anastomosis. Low anterior
rectal resection has also made it possible for patients with
mid-rectal cancer to avoid a permanent stoma, but the
functional results, even in the absence of prior radiation,
may be poor and new procedures have also been descri-
bed to deal with this [33]. Lastly, mixing urine and stool
has been found to have an adverse effect on anal sphinc-
ter control in patients having ureterosigmoidstomy after
urinary bladder resection [34].

The development of incontinence in previously continent
nursing home residents has also been studied. Significant
associations have been found, as would be expected,
with dementia, stroke and blindness. However the most
prominent association is with the use of patient restraints,
even when adjustment has been made for factors that
might be associated with restraint, such as immobility
and dementia (Table 9) (Nelson; submitted). 

Anal and urinary incontinence commonly co-exist, par-
ticularly in the elderly [2].

The prevalence of anal incontinence increases with age,
but is present in all age groups and both genders
varying from 1.5% in children to over 50% in nursing
home residents  [2].

Though pregnancy is a common association with anal
incontinence, in younger and older populations, AI is
more common in men [2].

As populations age, comorbid disease becomes a signi-
ficant component of anal incontinence risk [2].

III. SUMMARY
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Table 5 : Events related to anal incontinence

Running

Pregnancy (That is, during pregnancy)

Vaginal Childbirth; Obstructed Labor; 

Rectovaginal Fistula

Hospitalisation For An Acute Illness

Advancing Age

Tube Feedings

Patient Restraints

Faecal Impaction

Running and Hospitalisation are type 4 evidence risk factors.
The others are all type 2.

Table 6 : The association of pregnancy and the method of
delivery with incontinence to faeces and flatus. Unadjusted
Odds Ratios and 95% Confidence Intervals; 
(level 2 evidence) [15]

Comparison Faecal Flatus
Incontinence Incontinence

Vaginal Delivery 
vs. Nulliparous 2.93; 1.23 Ð 7.33 2.59; 1.58 Ð 4.28

Instrumented 
Delivery vs. Nullip. 2.46; 0.87 Ð 7.12 3.37; 1.93 Ð 5.91

Cesarean Section 
vs. Nulliparous 2.54; 0.61 Ð 9.88 1.76; 0.73 Ð 4.16

Vaginal Delivery 
vs. C Section 1.16; 0.38 Ð 3.94 1.47; 0.69 Ð 3.23

Table 7 : Diseases associated with anal incontinence
(Level 4 Evidence)

Diabetes

Stroke

Multiple sclerosis

ParkinsonÕs disease

Systemic sclerosis

Mytonic dystrophy

Amyloidosis

Spinal cord injury

Imperforate anus

HirschsprungÕs disease

Retarded or interrupted toilet training

Procidentia

Any illness causing diarrhea (HIV, Inflammatory Bowel
Disease, radiation, infection)

Irritable bowel syndrome
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Table 8 : Operations associated with risk of anal inconti-
nence . Level 4 Evidence

Midline internal sphincterotomy

Lateral internal sphincterotomy

Fistulectomy

Fistulotomy

Ileo-anal reservoir reconstruction

Low anterior rectal resection

Total abdominal colectomy

Ureterosigmoidostomy

Table 9 : Adjusted Odds Ratios* and 95% Confidence Limits Associated With Risk Factors for the Development of Inconti-
nence of Urine, Faeces, and Both Urine and Faeces from 1992 to 1993 in Wisconsin Nursing Home Residents 
(Level 2 Evidence)

URINE FAECES BOTH
Incontinent of bladder=940, Incontinent of bowel=609, Incontinent of both=470,
Not incontinent of bladder=3054, Not incontinent of bowel=3386 Not incontinent of both 

=3535

Trunk restraints 2.4 (1.7-3.3) 2.8 (2.0-4.0) 2.4 (1.7-3.6)

Dementia 1.5 (1.3-1.8) 1.6 (1.3-1.9 1.7 (1.4-2.1)

Impaired vision NS NS NS

Stroke 1.2 (1.0-1.5) NS NS

Constipation NS NS NS

Heart disease NS NS NS

Arthritis 0.8 (0.7-1.0) 0.8 (0.6-1.0) 0.7 (0.6-0.9)

Diabetes NS NS NS

Faecal impaction NS NS NS

Race (NW = 1, W = 0) NS 2.1 (1.3-3.5) 1.8 (1.0-3.0)

Age 1.03 (1.02-1.04) 1.02 (1.01-1.03)    1.02 (1.01-1.04)  

Body mass index NS 0.98 (0.97-1.0)     0.98 (0.96-1.00)

Depression NS NS NS

Diarrhea NS NS NS

Male gender 0.8 (0.6-0.9) NS NS

Pressure ulcer NS NS NS

Tube feeding NS NS NS

*Adjusted odds ratios were derived from multivariable logistic regression models with all risk factors included.

Epidemiologic investigations of AI and urinary
incontinence should be performed jointly. (D)

The use of truncal restraints in nursing homes should
be re-assessed. (D)

IV. RECOMMENDATIONS



In order to better understand anal incontinence as a
medical entity, reliable and validated questionnaires
and instruments are essential. Although it is considered
fundamental by experts in the field of outcomes resear-
ch that a self administered questionnaire or other ins-
trument must be psychometrically tested for validity
and reliability to have scientific merit or value, this is
often overlooked in the published literature. Not
uncommonly, bowel symptom questionnaires, anal
incontinence grading systems and quality of life scoring
have relied on individual clinicianÕs opinions and their
subjective collection of only certain data elements that
they felt salient. Uncontrolled studies using non-valida-
ted instruments to assess populations, measure out-
comes and draw conclusions often prevent objective,
scientific comparisons within and between many of the
studies in the literature. 

Due to inherent problems in investigating certain
aspects of anal incontinence due to the attached social

stigma [4], detailed, objective and pointed questioning
is often necessary to delineate symptoms in patients
with this condition.  

There is a large amount of information that may be
obtained and recorded on a suitably constructed bowel
symptom questionnaire depending on the particular
goals of the researcher in anal incontinence (Table 10).
Accordingly, the material covered in the questionnaire
may vary with the goal of developing the instrument.
The goal of a self-report bowel symptom questionnaire
may be multiple including: 

1. measuring outcomes including quality of life from
medical and surgical interventions

2. assessing individual symptoms and grading the
severity of the problem

3. screening for the condition to determine a prevalen-
ce or incidence of the condition

4. providing a forum or template from which to begin
physician-patient interactions

5. providing an organised basis for recording symp-
toms in order to better understand the underlying
pathophysiology, facilitate diagnosis or improve the
management of the condition

6. helping to identify patterns of disease or identifying
risk factors.

Bowel symptom questionnaires, although not widely
utilised clinically, have been developed and validated
for a number of conditions including irritable bowel
syndrome [36-39], and CrohnÕs disease [40-42]. These

I. BOWEL SYMPTOM 
QUESTIONNAIRES

C. BOWEL SYMPTOM QUES-
TIONNAIRES, INCONTINENCE
GRADING AND SCORING AND

QUALITY OF LIFE STUDIES
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Table 10 : Potential data recorded on a bowel symptom questionnaire* 

Chief complaint

Bowel pattern 
Sensation of the urge to defaecate, number of movements per day, consistency: loose, soft, hard, hard pellets,
faecal urgency or ability to defer defaecation , evacuation pattern: straining, anal or vaginal digitation 

Continence of flatus

Presence of passive soiling

Pain, tenesmus, etc.

Presence of blood or mucus 

Sensations of incomplete emptying, or prolapse

Quantification of pad or incontinence pant use

Fluid intake

Toileting access

Past medical/surgical/obstetric history, co-morbid conditions

Medications

Associated risk factors such as diet, smoking, and body weight

Associated symptoms of bladder control

Skin problems due to local irritation 

Quality of life assessment

*Adapted from: Norton & Chelvanayagam [35].



questionnaires were developed as general instruments
for gastrointestinal disorders, and not specifically for
investigating anal incontinence.  

Very few anal incontinence specific self-administration
questionnaires have been developed and validated. A 38-
item questionnaire was tested in a small series of normal
controls, patients with anal incontinence and patients
with constipation [43]. This instrument performed well
in the original patient population but has not been wide-
ly adapted or validated by others in the field. 

Based on prior work assessing general gastrointestinal
symptoms, another anal incontinence specific self-admi-
nistered questionnaire, the Faecal Incontinence Ques-
tionnaire (FIQ), has been developed and validated. This
instrument was designed to measure the prevalence of
anal incontinence in the community and assess risk fac-
tors associated with the condition. When compared to the
AUA Symptom Score, it performed favourably [44].
This instrument has subsequently been used to measure
the prevalence of anal incontinence in selected popula-
tions including those with combined urinary and anal
incontinence [45, 46]. Whether this instrument will be
widely adopted for clinical and research purposes is
unclear. 

1.  SUMMARY

Objective and complete symptom assessment of anal
incontinence is essential. 

The information contained on a bowel symptom ques-
tionnaire may vary with the goal of the questionnaire
both clinically and as a research tool.  

At present, there are no widely utilised, validated anal
incontinence specific bowel symptom questionnaires. 

The FIQ, although lengthy may be a useful instrument
in the initial assessment of the patient with AI.

2. RECOMMENDATIONS

An anal incontinence scoring system is useful, not only
for epidemiological purposes, but also in order to
objectively grade the severity of anal incontinence as
well as provide a basis for the comparison of outcomes

of both surgical and non-surgical therapies for the
condition. A universally agreed upon standard sco-
ring/grading system does not exist.

The ideal scoring system should be reproducible, simple
to use and include parameters such as frequency, quanti-
ty, and type of incontinence (solid, liquid or gas), des-
criptions of the circumstances under which anal inconti-
nence occurs (e.g.: passive/active, awareness of urgency,
etc.), quantify the use of adjunctive measures such as
pads or plugs in an effort to control or manage the condi-
tion, as well as assess the effects of anal incontinence on
quality of life (occupational, social, etc.). To some
degree, classification of incontinence is linked to grading
and scoring systems as authors have often devised their
own systems in an effort to describe baseline patient
symptomatology before and after interventions. These
classification/grading/scoring systems are numerous and
diverse. Many are not validated and have been used only
by the author who devised the system. Therefore repro-
ducibility across and between surgeons, patients, proce-
dures and treatments remains unknown. 

Many of the grading/scoring systems recorded in the cur-
rent literature suffer from a variety of shortcomings
including: a lack of objectivity, being primarily descrip-
tive in nature [47, 48] mixing subjective and objective
parameters [49], using objective parameters such as anal
manometry [50, 51] or difficult to classify subjective
parameters [52] which often do not correlate with clini-
cal conditions, or do not account for frequency of the
incontinent episodes in individual patients [53-56]. 

Several anal incontinence grading or scoring systems
have been prospectively developed and tested.  The
Faecal Incontinence Severity Index (FISI) was develo-
ped and evaluated as a questionnaire for assessing the
severity of anal incontinence [57]. Using a 20 cell
matrix table, the researchers constructed the FISI by
looking at both type (gas, mucus, liquid and solid) and
frequency (5 categories) of incontinence episodes. This
generated a graded numerical result. The FISI was
administered to both physicians and patients for weigh-
ting and scoring, with surgeons and patients responses
of severity correlating very well.  

Perhaps one of the most widely used scales or grading
systems is the Wexner score [59]. This was the first sys-
tem to account for the use of pads, changes or altera-
tions to lifestyle, consistency and frequency of inconti-
nence. The Wexner Score is derived from numerical
values assigned to the frequency of occurrence (scored
0-4) in each of several categories including type of
incontinence (solid, liquid, gas), pad use, and lifestyle
alteration. A minimum score of 0 indicates perfect
continence, and a maximum score of 20 indicates com-
plete incontinence (Table 11). 

II. ANAL INCONTINENCE GRADING
AND SCORING

¥ Future work should determine whether the Faecal
Incontinence Questionnaire or other subsequently
developed bowel symptom questionnaires are
applicable, reliable and appropriately validated
across all age groups, all languages, as well as all
conditions including benign, malignant, acquired
and congenital conditions resulting in anal incon-
tinence. 
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A modified version of the Wexner score was compared
with the original version, a 28 day diary and several
other scoring systems in 23 patients and then the results
were correlated with an independent clinical assess-
ment by two clinicians [60]. Ten patients were assessed
before and after surgery.  

The newly devised scale showed the best correlation
although all the scales performed well. The modified
scale included details regarding urgency, and the use of
anti-diarrhoeal medications. Categories scored 0-4
(0=never, to 4=daily) included type of incontinence
(solid, liquid, gas), and alteration in lifestyle.  Scored
separately were the need to wear a pad or plug (0=no,
2=yes), taking anti-diarrhoeal medications (0=no,
2=yes) and lack of ability to defer defecation (0=no,
4=yes). The maximum score in the modified Wexner
scale was 24 implying complete incontinence.  

1. SUMMARY

Many of the existing grading/scoring scales are empiri-
cally derived, and are not prospectively validated. 

There are no widely utilised, validated grading/scoring
systems for AI. 

2. RECOMMENDATIONS

Quality of Life (QOL) instruments are designed to mea-
sure the subjective perception of a given patientÕs heal-
th state including the emotional and social impact of a
medical condition. When applied appropriately, this is a
reliable outcome measure that can be objectively and
scientifically quantified. The optimal methodology by
which QOL is measured has been constantly evolving
and is not yet ideal [61, 62]. Although the severity of a
given condition may correlate with quality of life in
some patients, QOL instruments measure different
aspects of the health/disease continuum and should not
be considered an indicator of disease severity. Both
generic and disease-specific QOL instruments have
been developed. 

Several authors have utilised well-validated generic
QOL instruments such as the SF-36 or MOS-36 [63,
64] to study anal incontinence in certain populations
[65-67]. Numerous studies in the colorectal and anal
incontinence literature have utilised some form of a
QOL scale as an outcome measure, but these are for the
most part unvalidated instruments. Disease specific
QOL instruments have been developed for several gas-
trointestinal conditions including inflammatory bowel
disease [68, 69] and are generally felt to have good
reliability and validity [62]. However, with one excep-
tion, good quality disease specific QOL instruments for
anal incontinence do not yet exist. The Faecal Inconti-
nence Quality of Life Scale (FIQLS) is, however, a
QOL instrument developed, tested and psychometrical-
ly evaluated for the assessment of patients with anal
incontinence [70]. This instrument is a self-administe-
red questionnaire containing 29 items covering 4
scales: Lifestyle, Coping/Behaviour, Depression/Self-
perception and Embarrassment. Each of the 29 items
are scored 1-5 and a mean score is obtained within each
of the 4 scales. Due to unresolved issues regarding
potential differential weighting of the 4 scales, it is
unclear whether an overall score can be obtained by
simply summing the 4 mean scores.  In a study of 190
patients, the FIQLS discriminated well between those
with anal incontinence and those with other gastroin-
testinal conditions and also correlated well with the
MOS-36 [70].  As the process of validation continues,
refinement of the weighting between the four scales are
necessary to arrive at an overall score, as is further tes-
ting of this instrument in an interventional setting and
in different countries, languages and cultures [71]. 

1. SUMMARY

Patients with AI have a diminished QOL as measured
by general QOL instruments [4].

III. QUALITY OF LIFE

¥ Faecal incontinence grading and scoring are an
important part of the initial assessment of patients
with AI. (D)

¥ Future work should be directed towards develop-
ment, validation and widespread dissemination of
a standardised faecal incontinence grading/scoring
system. 

¥ Interventional studies for anal incontinence should
utilise a validated grading/scoring system at base-
line and following intervention. (D)
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Table 11 :  The Wexner score  [59]

Frequency
Type of Never Rarely Some- Usually Always
incontinence times

Solid 0 1 2 3 4

Liquid 0 1 2 3 4

Gas 0 1 2 3 4

Wears Pad 0 1 2 3 4

Lifestyle 
Alteration 0 1 2 3 4

Never: 0  Rarely: <1month    
Sometimes: <1/week, ³1/month   Usually: <1/day, ³1/week
Always: ³1/day   0= perfect continence
20=complete incontinence



The FIQLS may be a promising disease specific QOL
instrument to study those with anal incontinence [4].

2. RECOMMENDATIONS

Normal defecation and faecal continence are the result
of a complex interplay among a number of factors.
Colonic transit, consistency and volume of stool, rectal
compliance and capacity, anal sphincter function and
anorectal sensation, and reflexes all play an important
role. Faecal incontinence may be the result of abnor-
malities in any one or more of these functions. Progres-
sive diminution loss of anal sphincter function occurs
[72]. Eventually, there may be incontinence to solid
stool. The purpose of this section is to describe the
investigation of faecal incontinence with particular
reference to the value of physiologic tests.

Faecal continence is achieved by a combination of a
competent, closed anal sphincter; normal anorectal sen-
sation and sampling reflex; adequate rectal capacity and
compliance; and conscious control. Continence is
maintained as long as anal canal pressure is greater than
rectal pressure [73]. The rectum is supported by the pel-
vic floor muscles, and the anal sphincter is augmented
by the acute rectoanal angle maintained by the sling
effect of the puborectal muscle. Reflexes quickly
increase muscular activity in response to changes in
intra-abdominal pressure to augment mechanical bar-
riers to the aboral movement of rectal content.

Maintenance of faecal continence at times when the
anal sphincter is under maximal strain, such as when
the rectum is filled with liquid, is associated with mar-
ked electrical activity in the anal sphincter complex and
puborectal muscle. Pressures measured within the rec-
tal lumen are consistently lower than those recorded in
the anal canal as long as continence is preserved. Sup-
port for this hypothesis comes from patients in whom a
successful postanal repair has been carried out. This
operation was originally described for faecal inconti-
nence in the belief that correction of an obtuse anorec-
tal angle would restore faecal continence. A successful
operation is associated not with correction of the angle,
which often remains unchanged, but rather with a rise
in anal sphincter resting and squeeze pressures [74].

The significance of the external anal sphincter in main-
taining continence is illustrated by the finding of faecal
seepage or soiling in 50% of patients who have a simple
defect in the muscle after obstetric tears [75].

The flap valve theory of faecal continence suggests that
when intra-abdominal pressure is applied to the rectum,
the anterior rectal wall is pressed down onto the upper
anal canal and thereby prevents rectal content from gai-
ning contact with the upper anal canal [76]. The ante-
rior rectal wall acts as a plug. In support of this theory
is the regular association of an obtuse anorectal angle,
and presumably the inability of the anterior rectal wall
to close off the upper anal canal, with faecal inconti-
nence. In studies in which the anal sphincter was maxi-
mally stressed and the rectum visualised radiographi-
cally, however, no contact between rectal wall and anal
canal was seen [77]. It is likely that the flap valve effect
is effective only when the rectum is less distended. The
relevance of the puborectal muscle to continence is
illustrated by the high degree of continence in children
with congenital absence of internal and external anal
sphincters [78] and by the high incidence of inconti-
nence in patients with constipation in whom division of
the puborectal muscle has been carried out to relieve
outlet obstruction [79].

The flutter valve theory suggests that intra-abdominal
pressure applied to a high pressure zone within the lower
rectum leads to the occlusion of this area and thereby
prevents any rectal content from reaching the anal canal
[80]. According to this theory, the anal sphincter serves
to provide fine control. The idea is analogous to that
observed about the lower oesophageal sphincter, in
which a flutter valve mechanism has been proposed to
explain control of gastroesophageal reflux. Manometric
studies clearly demonstrate, however, that the high pres-
sure zone lies in the mid-anal canal and that no such
higher pressure zone is demonstrable in the lower rectum
either in static studies or in ambulatory subjects [81].

II. FAECAL CONTINENCE

I. INTRODUCTION

D. PATHOPHYSIOLOGY AND
INVESTIGATION OF FAECAL
INCONTINENCE IN ADULTS

¥ A validated, disease specific QOL instrument is
essential in the study of anal incontinence. (D)

¥ General and disease specific QOL instruments
should be an integral part of the initial assessment
of patients with AI and should be a standardised
outcome measure when evaluating interventions.
(D)

¥ Future work should be directed towards develop-
ment, validation and widespread dissemination of
a standardised disease specific QOL instrument.
(D)
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1. ROLE OF RECTAL COMPLIANCE IN MAINTAI-
NING FAECAL CONTINENCE

The anorectum acts as a functional unit. The first sen-
sation volume of rectal filling varies from 11 to 68 mL
in published studies, whereas the mean maximum tole-
rated volume ranges from 220 to 510 mL [82]. Mean
rectal compliance also shows a wide range (4 to 14
mL/cm H2O). The compliance, and hence the capaci-
tance, of the rectum is integral to this function. Reflex
adaptation of the rectum in response to filling occurs in
a manner analogous to that of the bladder. The rectum
tolerates volumes up to about 300 mL without showing
any marked change in intraluminal pressure. Beyond
this, pressure waves become more pronounced until
tolerance is approached and the feeling of urgency to
defaecate develops [83]. Rectal compliance is reduced
in patients in the presence of diseases such as CrohnÕs
disease or radiation proctitis. Low compliance leads to
increased frequency of bowel actions, urgency of defe-
cation, and often faecal incontinence despite a normal
pressure profile of the anal sphincter. In such cases,
removal of the diseased rectum and replacement with a
compliant neorectum, either an ileal pouch or healthy
colon may restore continence [84, 85].

Contractility of the rectal wall increases in response to
a meal [86]. The rectum is usually empty [87]. The
main reservoir for faeces is located more proximally,
and the transverse colon appears to be the principal
region for storage and mixing of enteric contents [88,
89]. Solids and liquids are stored equally in the trans-
verse colon [88]. Transit of 111indium pellets through
unprepared colon shows that although the ascending
and transverse colon are sites of storage of solid resi-
due, the descending and rectosigmoid act mainly as
conduits [90]. If stool is emptied into the rectum from
the sigmoid colon when the tone of the rectum is
increased, a more marked increase in intraluminal rec-
tal pressure occurs. This leads to a prompt urge to defe-
cate. In constipated patients, rectal contractility is blun-
ted such that the sensation of rectal filling appears to be
less pronounced, and the usual prompt desire to defeca-
te is not appreciated [91].

Events leading to defecation start when the volume of
content in the sigmoid colon becomes large enough to
initiate contractions, which empty the stool into the rec-
tum. Conscious awareness of a full rectum is brought
about by receptors in the rectal wall, pelvic floor, and
upper anal canal by way of the rectoanal inhibitory
reflex. Rectal filling is recognised at a volume of about
50mL. If the rectum continues to fill, a temporary sen-

sation of an urge to defecate is elicited, followed by a
constant urge and eventually pelvic discomfortÑthe
maximal tolerable volume. The puborectal muscle is
stretched by rectal pressure waves, and the amplitude of
these waves increases [92] as the rectum distends. The
urge to defecate is probably mediated by stretch recep-
tors in the pelvic floor because tugging a small balloon
against the puborectal muscle produces this feeling
[93]. The precise influences of the rate of rectal filling
and the nature of its content on conscious awareness are
unknown. Distension of the rectum leads to relaxation
of the internal anal sphincter and sampling of the
contents. The external sphincter contracts. If it is social-
ly convenient, the pressure within the rectum must be
made to exceed that of the anal canal. This is largely
achieved by increasing the intra-abdominal pressure by
contraction of the diaphragm, abdominal muscles, and
performance of the Valsalva manoeuvre. 

Relaxation of the puborectal muscle allows the anorec-
tal angle to become less acute, increasing from a mean
of 92 degrees to a mean of 111 to 137 degrees [94], and
this is helped if the individual adopts the squatting posi-
tion, which increases the anorectal angle more than that
achieved by flexion of the hips to 90 degrees [95]. Inhi-
bition of pelvic floor activity allows descent of the pel-
vic floor by about 2 cm, which further straightens out
this angle [96]. As the rectum evacuates, there is pro-
longed inhibition of the internal anal sphincter and
external anal sphincter, and anal pressure falls. Whether
physiologically important contractions of the rectal
wall occur during defecation is unknown. Conversely,
if it is not socially convenient, brief conscious contrac-
tion of the external sphincter allows the internal sphinc-
ter to recover and the rectal contents are propelled in an
oral direction by forceful contraction of the puborectal
muscle and the rest of the pelvic floor musculature.
Internal anal sphincter tone then returns to normal and
the urge to defaecate becomes less imperative. 

Defaecation is influenced by the size and consistency of
the stool. The time to expel a single solid sphere is
inversely proportional to its diameter [97]. More effort
is required to evacuate small, hard stools, and the ideal
stool diameter is about 2 cm.

Straining at defaecation is associated with the co-
contraction of laryngeal, respiratory, and abdominal
muscles and the inhibition of anal sphincter muscles,
and this patterned recruitment is closely linked to the
extrapyramidal system. Paradoxical contraction of the
puborectal muscle and the external anal sphincter
during defecation is seen in patients with ParkinsonÕs
disease [98]. Higher control is needed for appropriate
defaecatory responses as illustrated by patients with
damage to the frontal lobes [99]. Defaecation occurs
without any warning in these patients.

III. MECHANISM OF DEFAECATION
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The cause of major incontinence, the total loss of
control of solid stool, is poorly understood. Progressive
loss of anal sphincter function occurs with no definite
time of onset of symptoms. Initially, loss of control of
flatus occurs followed by seepage of faecal material
onto undergarments and then incontinence to solid
stool. Finally, the call to stool is also lost.

Two types of history are typical in colorectal practice.
Patients may have a history of prolonged or difficult
childbirth with vaginal delivery, with occult sphincter
damage [100] or there may be a history of several
yearsÕ duration of forceful straining at defecation.
Incontinence may be passive, in which there is leakage
of faeces without the patient being aware, or motor, in
which the patient is aware of an urge to defaecate but is
unable to prevent the passage of faeces.

1. DYSFUNCTION OF THE INTERNAL ANAL

SPHINCTER

Resting anal pressure is usually reduced in patients with
faecal incontinence, often to a level similar to that
recorded in the rectal lumen. Electrical activity in the
internal sphincter as measured by electromyography
(EMG) is reduced. Marked descent of the pelvic floor
may be apparent, and this laxity may cause disruption
of the sympathetic innervation. This denervation is evi-
denced by atrophy, fibrosis, and increased fibre density.
Ultrastructural changes include disruption and loss of
smooth muscle cells, increased deposition of collagen,
and stretching of elastic tissue [101]. The internal
sphincter may relax inappropriately in response to rela-
tively low amounts of rectal distension. Continence
then depends on external sphincter activity [102].

Internal sphincter relaxation in response to rectal dis-
tension occurs more frequently, is more pronounced,
and lasts longer in incontinent patients compared with
controls [103]. A subgroup of patients may show not
only anal relaxation, but also failure of external sphinc-
ter contraction at the time of rectal distention [104].
Endoanal ultrasound has demonstrated that thinning of
the internal anal sphincter occurs in patients with idio-
pathic faecal incontinence, and this correlates with
reduced resting anal sphincter pressure [105]. Further-
more, the adrenergic response of the internal sphincter
may be impaired [106]. The clinical significance of iso-
lated internal sphincter dysfunction is unknown.

2. DYSFUNCTION OF THE EXTERNAL ANAL

SPHINCTER AND PUBORECTAL MUSCLE

Persistent repeated traction on the pudendal nerve leads

to denervation and weakness of the external anal
sphincter. There is loss of myelinated and demyelinated
nerves and fibrous replacement [107]. Chronic partial
denervation of the striated nerves of the pelvic floor is
also associated with prolonged vaginal delivery often
associated with delivery of a large infant or use of for-
ceps. This situation may result in prolonged stretch
being applied to the pudendal nerve or traumatic injury
to the sacral nerves by the foetal head. EMG studies
before and after breech or forceps deliveries have
shown increased fibre density in the external anal
sphincter and prolonged pudendal nerve latency times
[108]. Interestingly, while vaginal deliveries may result
in cumulative injury, women who have undergone cae-
sarean section also show evidence of denervation of the
pelvic floor [109]. Partial denervation injury may occur
with repeated straining, with denervation secondary to
abnormal perineal descent. The pudendal nerve is stret-
ched from its point of fixity in AlcockÕs canal. Anal
sensation is also impaired in this group of patients
[110]. 

3. IMPAIRED RECTAL SENSATION AND

COMPLIANCE

Repeated deferral or ignoring the call to stool may lead
to faecal impaction. This is a common cause of over-
flow incontinence in elderly people. Impaired anorectal
sensation may be associated with an abnormal respon-
se of the external anal sphincter to rectal distension and
hence incontinence. Recruitment of external anal
muscle activity is reduced [111].

The rectum, if damaged by radiation or CrohnÕs disea-
se, becomes less complaint any may develop increased
rectal pressures. Accommodation of stool is therefore
reduced, and patients may complain of symptoms of
urgency of defaecation and faecal incontinence.

1. HISTORY AND CLINICAL EXAMINATION

A careful, thorough history and full physical examina-
tion are essential and will identify the majority of
causes of faecal incontinence. There may be a history of
prolonged or difficult childbirth. A long history of for-
ceful straining at defecation suggests denervation of the
pelvic floor. Incontinence may be sensory in which
there is leakage of faeces without the patient being
aware or motor with patients being aware but unable to
prevent the passage of faeces, or a mixture of both. True
faecal incontinence must be differentiated from condi-
tions that cause seepage such as grade 3 or 4 haemor-
rhoids, fistulas, low rectal or anal tumours, and poor
perineal hygiene. Diagnostic administration of an
enema may be useful in this respect; retention of the
enema suggests that the patient does not have clinically

V. INVESTIGATIONS

IV. CAUSES OF FAECAL
INCONTINENCE
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significant faecal incontinence [112].

Severity of faecal incontinence can be classified as a
minor if faecal seepage occurs less than once a month,
moderate if there is incontinence to solids more than
once a month or liquids more than once a week, and
severe if there is loss of control of solids several times
a week or liquids on a daily basis. An alternative clas-
sification grades continence as follows [113]:

Grade 1: Complete

Grade 2: Incontinence of flatus

Grade 3: Incontinence of flatus and liquid stools

Grade 4: Incontinence of flatus, liquid stools, and solid
stools.

Physical examination should include inspection of
underclothing for soiling and staining by stool, pus, or
mucus. Perianal skin should be examined for irritation,
fistulous tracks, and hygiene. Scars from previous epi-
siotomies or obstetric tears should be noted. Abnorma-
lities at the anal verge from previous surgery or a
gaping anus suggestive of marked loss of function may
be present. Digital rectal examination includes assess-
ment of the tone of the anal sphincter (at rest and squee-
zing) and identification of faecal impaction or a rectal
mass. Function of the puborectalis muscle (palpable at
the anorectal junction) is assessed by asking the patient
to squeeze the sphincter at which time the puborectalis
should push the examinerÕs finger anteriorly. Anoscopy
and rigid proctoscopy should be performed to exclude
anorectal pathology. Procto-sigmoidoscopy and/or colo-
noscopy should be performed to exclude anorectal
pathology such inflammatory bowel disease, neoplasm
or radiation changes. Patients with complete rectal pro-
lapse (Procidentia) often complain of faecal incontinen-
ce Ð examination of the patient while straining on the toi-
let facilitates determining the severity of the prolapse.

Physiologic and complimentary radiologic tests are
used to confirm clinical suspicions and provide objecti-
ve data on the function of the anorectum. Pelvic floor
dysfunction is a complex problem and multiple tests
may be needed [114]. An algorithm for the investiga-
tion of faecal incontinence is shown in Figure 1.

2. ANORECTAL MANOMETRY

Anal manometry provides a sphincter pressure profile
and measures resting and maximum squeeze pressures,
length of the anal canal and demonstrates the presence
or absence of the anorectal inhibitory reflex [115]. The
resting anal pressure reflects the functional status of the
internal anal sphincter, the squeeze pressure reflects the
functional status of the external sphincter and the ano-
rectal inhibitory reflex demonstrates coordination bet-
ween rectum and anal canal. The length of the anal

canal can be the only detectable change in anorectal
function tests after successful postanal repair or over-
lapping sphincteroplasty. 

The data generated can be used to create a three-dimen-
sional pressure map of the anal canal both at rest and
during contraction. Several different catheters have
been used, such as air- or water-filled microballoons,
water-perfused catheters, sleeve catheters, or solid-state
microtransducers. With water-perfused catheters, ports
are arranged circumferentially around the catheter tip
and generate a 360¡ pressure image along the length of
the anal canal. Recorded pressures vary with type and
size of probe used. A station pull-through technique is
most commonly used, with resting and squeeze pres-
sures being recorded at 0.5-cm intervals along the
lower 6 cm of the anorectum. Directional manometry
describes a pressure vector that can identify the site of
a sphincter defect. Simple digital examination by an
experienced clinician gives a very good estimation of
anal sphincter pressures [116].

Unfortunately, there can be considerable overlap bet-
ween the pressure profiles of normal and incontinent
patients; patients with normal resting pressures but
reduced squeeze pressures may be incontinent because
of failure of the external anal sphincter to contribute to
continence at critical times. A significant number of
continent patients have impaired pressure profiles and
some incontinent patients generate normal pressure
profiles. Manometric studies of the anal canal do not
always predict the patientÕs clinical status.

3. ANORECTAL SENSATION

To measure rectal sensation, a balloon is attached to the
manometry catheter. The balloon is placed in the rec-
tum and slowly inflated. The patient announces when
the sensation of a faecal mass within the rectum is first
noticed and filling of the balloon continues to the point
at which the patient would wish to defecate. Both blun-
ted and hyperacute rectal sensation can be detected
from this test.

Sensation of the anal canal can be measured by means
of small electrical probe inserted into the anal canal and
connected to a constant current stimulator [110]. The
amplitude of current is gradually increased until the
patient experiences a tapping or pricking sensation.
This threshold to electrostimulation is increased in
patients with incontinence but the test is quite speciali-
sed and may be of limited value in clinical practice.

4. ELECTROMYOGRAPHY OF THE PELVIC

FLOOR AND PUDENDAL NERVE LATENCY

Electromyography (EMG) of the anal sphincter
demonstrates electromuscular activity of the puborecta-
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Figure 1 : Algorithm for assessment of adults
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lis and will identify re-innervation of the sphincter typi-
cal of pelvic neuropathy. The test can be carried out
with single-fibre or concentric needle techniques.
Single-fibre electrodes detect potentials that originate
from a single motor unit. Fibre density may be deter-
mined from the mean number of spikes recorded from
the uptake area of a single-fibre EMG electrode sited in
20 different positions [117]. Increased fibre density,
suggested by increased number of spike potentials
detected by the single-fibre EMG electrode, implies
denervation followed by re-innervation as axons sprout
from intact neurons to re-innervate muscle fibres.
Incontinent patients usually show smaller and prolon-
ged motor unit potentials. 

A needle electrode is inserted into either the puborecta-
lis or, more commonly, the external anal sphincter to
carry out concentric needle EMG. Electromyography is
an uncomfortable investigation that is unpopular with
patients and objective interpretation of concentric EMG
can be very difficult. An alternative, less painful tech-
nique is to use a sponge EMG electrode, which is inser-
ted into the anal canal. Two electrodes, placed 180
degrees apart, record electrical activity of the puborecta-
lis at rest, squeezing, and pushing (which simulates defe-
cation). Normally, the puborectalis generates the greatest
signal during contraction and normal defaecation
requires relaxation of the puborectalis to permit straigh-
tening of the anorectal angle. Incontinent patients may
show diminished activity in all phases of activity. It
should be noted that EMG of the EAS and pelvic floor is
not performed for diagnostic purposes at this time. 

Pudendal nerve terminal motor latencies are measured
by placing a glove-mounted, stimulating electrode that
is inserted through the anal canal onto the nerve as it
crosses the ischial spine. A recording electrode, adja-
cent to the external sphincter, detects the evoked poten-
tial associated with muscle contraction [118]. The pro-
cess is carried out for each pudendal nerve. The normal
delay between stimulating and recording is 2.0 +/-0.5
(SD) ms). Increased delay suggests damage to the
pudendal nerves.

Although no medical or surgical treatment has been
shown to be effective for pudendal nerve damage at
present, it is an important diagnosis to make. First, sur-
gical intervention (such as overlapping sphincteroplas-
ty) is usually less successful [119]. Second, if the sur-
geon is persuaded to attempt a procedure (such as pos-
tanal repair), then the surgeon can prepare the patient
for the likelihood of failure. Third, some surgeons
would argue that some form of neosphincter might be
appropriate for this subgroup of incontinent patients.

5. DEFAECATING PROCTOGRAM

Defaecography is a dynamic study of rectal emptying

and the complex process of defaecation. The patient is
positioned sitting upright upon a radiolucent commode
and barium paste is instilled into the rectum and distal
sigmoid. Lateral fluoroscopic images are taken as the
patient squeezes the sphincter, while deferring defaeca-
tion, and while straining to defaecate. A number of inter-
active processes can be seen and assessed. A defaecating
proctogram assesses the function of the puborectalis,
efficiency of emptying length of the anal sphincter,
movement of anorectal angle, and perineal descent [120].
Defaecating proctograms are, however, difficult to inter-
pret as 50% of normal subjects will show some abnor-
mality [121]. Occult or overt rectal intussusception may
be seen, as well as the presence or absence of a rectoce-
le, sigmoidocele, or enterocele. It should be noted that
although a careful history and physical examination may
lead to a diagnosis of a rectocele, its role in incontinence
may be unclear until clarified by defaecography.

6. ULTRASOUND

Endoanal ultrasound has only recently been used for the
investigation of patients with faecal incontinence. The
morphology of the internal anal sphincter, part of the
external anal sphincter, the puborectalis, and the recto-
vaginal septum can be seen remarkably well [122]
(Figure 2). It is particularly useful if there is a history
suggestive of a sphincter defect. Defects, evident as a
break in the ring of the sphincter deep to the submuco-
sa, may be identified and mapped. Endoanal ultrasound
has shown that up to 85% of patients with incontinence
of traumatic origin have external sphincter defects and
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Table 12 : Tests of anorectal function for the patient with fae-
cal incontinence

A. Initial Evaluation 1. History of symptoms to include 
psychosocial history

2. Physical exam to include visual 
and digital exam (including exa-
mination while straining on the toilet)

B. Prior to Surgical 1. Anorectal manometry to include
Intervention compliance (P/V relationship)

2. Ultrasound of the anal canal
3. Visualise the colon (proctosigmoido-

scopy, colonoscopy)
4. Abdominal X-ray

C. Optional 1. Pudendal nerve terminal motor latency
2. Electromyography

D. Research 1. Barostat
2. MRI
3. Vector manometry

E. Levels of Evidence  for:
Anorectal Manometry 2Ñfor accuracy     3Ñfor outcomes

Ultrasound 2Ñfor accuracy     3Ñfor outcomes

PNTML 3 



40% of these patients also have disruption of the inter-
nal sphincter [105]. Such defects are often associated
with a weak puborectalis sling that can be relatively
inert on dynamic testing (when the patient is asked to
squeeze the sphincter). It may reveal cryptoglandular
infection as well as the relative bulk of the upper, midd-
le, and lower parts of the anal sphincter. Incontinent
patients with low resting anal pressures may have a thin-
ner internal anal sphincter compared with controls.
Endoanal ultrasound is superseding electromyography
in the investigation of patients with faecal incontinence.

7. MAGNETIC RESONANCE IMAGING (MRI) 
MRI alone and in conjunction with intra-anal and intra-
rectal ultrasound may enhance our understanding of
pelvic floor function as a whole and delineate abnor-
malities of function perhaps not seen with more stan-
dard tests [123]. Agreement between radiographers
regarding the anatomy specifically delineated by MRI
remains a problem, however [124].

Pregnancy and childbirth have a significant impact on
the emotional and physical wellbeing of a woman. It is
reported that as many as 91% of women report at least
one new symptom eight weeks post-partum [125]. A
fall in maternal mortality accompanied by an increase
in female life expectancy (80 years in the UK) has now
shifted the focus of attention towards identification of
factors that may minimise morbidity. Although pre-
existing bowel symptoms may be aggravated during
pregnancy and childbirth, the development of symp-
toms de novo is a more frequent occurrence. Obstetric
trauma is the commonest precursor to faecal inconti-
nence. However the onset of symptoms may occur
many years after delivery with a peak incidence in the
perimenopausal years. This may reflect the effect of
contributory factors such as the process of ageing, the
effect of the menopause or progression of neuropathy.
This section focuses on the association between obste-
tric trauma and faecal incontinence. However to avoid
confusion, the term anal incontinence is used to include
incontinence to flatus, liquid and solids. 

The mechanism that maintains continence is complex
and affected by various factors such as mental function,
lack of a compliant rectal reservoir, enhanced colonic
transit and changes in stool consistency and volume.
However the most important factors are appear to be an
anatomical intact anal sphincter complex and neurolo-
gical function. In about 80% of women with presumed
ÒidiopathicÓ anorectal incontinence there is histological
evidence of denervation of the striated pelvic floor
muscles, particularly the puborectalis and external
sphincter [126]. This feature has also been demonstra-
ted electro-physiologically by means of an increased
fibre density in patients with idiopathic faecal inconti-
nence indicating re-innervation following denervation
[127]. Another finding in these patients is a conduction
delay in pudendal nerves as measured by pudendal
nerve terminal motor latency (PNTML) [128]. 

Although Hertz in 1909 suggested that pelvic floor
damage may result from a normal vaginal delivery,
objective scientific evidence for this was only produced
in 1984 [129] and a follow-up of 14 patients 5 years
later [130]. These authors studied 122 women, 71 after
delivery with manometry, perineometry, PNTML and
EMG, and 51 before and after delivery with EMG. This

II. MECHANISM

I. INTRODUCTION

E. CHILDBIRTH AND 
ANAL INCONTINENCE

Anorectal incontinence is multifactorial in origin: it
rarely presents as a single, easily identifiable abnor-
mality in individual patients. An algorithmic approa-
ch (Figure 1) is needed for the evaluation, quantifica-
tion of anorectal function, and finally, categorization
of patients with faecal incontinence. In this way,
appropriate conservative medical, aggressive non-
surgical (biofeedback), and surgical modalities can
be undertaken with an enhanced degree of long-term
success.

VI. SUMMARY AND 
RECOMMENDATIONS
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Figure 2 :  Normal anal ultrasound



study demonstrated an increase in anal sphincter stria-
ted muscle fibre density in the vaginal delivery group at
2 months post-partum indicating evidence of re-inner-
vation following denervation. The fibre density was not
altered following elective caesarean section. Thirty
three percent of primiparae and 50% of multiparae had
prolonged PNTML within 48 hours of delivery. Howe-
ver by 2 months, the PNTML had returned to normal in
60% of these women, indicating that damage to puden-
dal nerve conduction is reversible. Multiparity, forceps
delivery, increased duration of the second stage of
labour, third degree perineal tears and high birth weight
were important factors leading to pudendal nerve dama-
ge. In the 5 year follow-up study of 14 women, only
multiparae who did not have a forceps delivery were
selected; the denervating process was found to be pro-
gressive in the majority of women and 5 women suffe-
red from stress incontinence of urine, 3 of whom were
also incontinent to flatus.

In another prospective neurophysiological study, Allen
et al [131] studied 96 nulliparous women with EMG,
PNTML and vaginal pressure measurements during
pelvic floor contraction. They found evidence of re-
innervation in the pelvic floor muscles of 80% of pri-
miparae 2 months after vaginal delivery. The only obs-
tetric factors associated with re-innervation were a high
birth weight and a longer active stage of labour. Forty
five of the original 96 women were studied again 6
years later and they concluded that changes in pelvic
floor neurophysiology occur with time and do not
appear to be related to further childbearing [132]. 

A third prospective study [133] measured anal pres-
sures, anal sensation and the perineal plane in 72 ante-
natal women and repeated 72 hours post-partum and in
41 women 2 months postpartum. Anal sensation was
unchanged. Cornes et al [134] measured anal sensation
in 96 primiparae within 10 days after delivery and mea-
surements were repeated in 74 women 6 months after
delivery. They found that at 6 months anal sensation
had returned to normal. Anal sensation remained
unchanged after caesarean section. In women who had
a torn external sphincter, only impairment of sensation
in the upper anal canal persisted at 6 months. More than
half the women who admitted to persistent anal incon-
tinence had normal anal sensation. Chaliha et al [135]
measured anal electro-sensitivity before and after child-
birth and found it unchanged. Anal sensation in isola-
tion therefore probably plays a minor role in the deve-
lopment of obstetric related faecal incontinence. 

1. MECHANICAL TRAUMA

Until the recent advent of anal ultrasound, mechanical
trauma to the anal sphincters was only suspected when
there was a history of a difficult vaginal delivery, parti-

cularly a third or fourth degree tear. Consequently,
when anal endosonography was first performed in
patients believed to be suffering from ÒneurogenicÓ fae-
cal incontinence, unsuspected internal and external
sphincter defects were identified [105]. The sonogra-
phic appearance of external anal sphincter defects has
been verified histologically to represent fibrosis [136]
while the appearance of internal sphincter defects have
been validated prospectively in patients undergoing
lateral internal anal sphincterotomy [137]. Trauma
identified by ultrasound may be occult or recognised
(third/fourth degree tear).

a) Occult anal sphincter trauma

To date Sultan et al  [100] have performed the only
prospective study (before and after childbirth) to
demonstrate both occult anal sphincter trauma (Figure
3) and pudendal nerve damage during childbirth in both
primiparous and multiparous women (n=150). Thirty
five percent of primiparous women and 44% of multi-
parous women developed anal sphincter defects during
vaginal delivery. Thirteen percent and 23% respective-
ly developed defaecatory symptoms (faecal urgency
and/or anal incontinence) after delivery. Only 2 of the
150 women (both primiparous) had recognised tears of
the anal sphincter at the time of delivery. A strong asso-
ciation was demonstrated between the presence of any
defect and the development of symptoms. Only 4% of
multiparous women sustained new sphincter damage
following a subsequent delivery. The single indepen-
dent factor associated with anal sphincter damage was
forceps delivery.  The 23 women delivered by caesa-
rean section remained asymptomatic and none develo-
ped sphincter defects. No relationship was demonstra-
ted between pudental latency measurements and defae-
catory or urinary symptoms.
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Figure 3 : Anal ultrasound image of the mid anal  canal.
EAS= external anal sphincter. IAS= internal anal sphinc-
ter. The area between the arrows at 10 and loÕ clock repre-
sents an external anal sphincter defect.



Donnelly et al [22] interviewed 219 nulliparae regar-
ding bowel habit in the third trimester and performed
anal vector manometry. At 6 weeks postpartum 184
women returned and the same bowel symptom ques-
tionnaire was completed and anal vector manometry
plus PNTML measurements were performed. Anal
endosonography was performed in 81 women with alte-
red faecal continence or abnormal physiology. Instru-
mental vaginal delivery and a passive second stage of
labour prolonged by epidural analgesia were signifi-
cantly associated with the greatest risk of anal sphinc-
ter trauma and impaired faecal continence. As instru-
mental delivery is a known risk factor (8 fold increased
risk of sphincter trauma), early use of oxytocin was
recommended to shorten the second stage. A continua-
tion of the same study [138] reported that pudendal
nerve latencies were prolonged and the squeeze pressu-
re increment was reduced in those women who had a
caesarean section in the late first stage (>8cm cervical
dilatation) or second stage. 

Chaliha et al [135] measured anal sensation and mano-

metry in 286 nulliparae during the third trimester and
repeated in 161 women postpartum when anal endoso-
nography was also performed. Anal endosonography
revealed sphincter defects in 38% of women and this
was associated with a lowering of anal squeeze and res-
ting pressures. Threshold anal electrosensitivity remai-
ned unchanged and bore no relationship to symptoms.
Postpartum sphincter defects were associated with per-
ineal laceration and vaginal delivery. 

Abramowitz et al [139] performed a prospective study
of 233 women who had anal endosonography perfor-
med before and 6 to 8 weeks after childbirth. Of the 233
women (118 primiparae), 202 had a vaginal delivery.
Postpartum anal incontinence in the 233 women was
reported by 13% of primiparae and 8.5% of multiparae
and anal sphincter defects in 21% and 12% respective-
ly. However, the prevalence of anal sphincter defects
amongst those that had a vaginal delivery (n=202) was
26% and 13% respectively. Previous studies [140, 141]
including others mentioned in Table 13 and 14 have
shown that the first delivery is at greatest risk for anal
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Table 14 : Studies of ÒoccultÓ anal sphincter injury sustained during vaginal delivery and anal incontinence excluding fae-
cal urgency only done postnatally

Study Vaginal Parity FU Defects Anal
delivery postpartum incontinence

Varma et  al 99 (143)* 78 Primi 4 weeks 11.5% 0%
31 Multi 4weeks 19% 0%

Damon 00 [146] 197 Primi 3 months 34% 6%

Faltin 00 [147]** 150 Primi 3 months 28% 15%

*Ultrasound performed < 1 week after delivery
** anal ultrasound performed immediately after delivery before perineal repair

Table 13 : Prospective studies before and after vaginal delivery of  ÒoccultÓ anal sphincter injury and anal incontinence
excluding faecal urgency 

Study Parity Vaginal delivery FU in weeks Sphincter Anal 
Numbers postpartum Defects incontinence

Sultan et al 93 [100] Primi 79 6 35% 5%
Multi 48 6 44% 19%

Donnelly et al 98 [22]* Primi 168 6 35% 25%

Rieger et al 98 [144] Primi 37 6 41% 8%

Zetterstrom et al 99 [145] Primi 38 9 20% 18%

Fynes et al 99 [142]* Multi 59 6-12 37% 17%

Abramowitz et al 00 [139] Primi 202 including 8 26% 15%
Multi multi 13% 10%

MEAN Primi 31% 14%
Multi 31% 15%

*modified continence score questionnaire used and may include urgency



sphincter trauma but this study is at variance as it clai-
med that secundiparous females have the same risk as
primiparous women. However this finding remains
unsubstantiated and is further disputed by a more recent
prospective study [142].

Fynes et al [142] undertook a prospective study of 59
previously nulliparous women through 2 successive
pregnancies and found that 34% had anal sphincter
injury after their first delivery but only 2 new injuries
occurred after the second delivery confirming the fin-
dings in SultanÕs study [100]. An important finding in
this study was that 42% of women (5 of 12) who had
occult sphincter injury during their first delivery
(squeeze pressure increment < 20mmHg or anal sphinc-
ter defect > one quadrant) developed anal incontinence
after the second delivery. 

In three further studies [143-145] anal ultrasound was
performed only after delivery and defects were identi-
fied in 11.5 to 34% (Table 14). Varma et al [143] stu-
died 159 postnatal women (105 primiparous and 54
secudiparous) and found occult anal sphincter defects
in 11.5% of primiparous and 19% of secundiparous
vaginal deliveries but 80% of forceps deliveries. None
of their patients suffered faecal incontinence but only
72% of questionnaires were returned. However their
cohort had a high caesarean section rate (25%) and a
low forceps rate (4%).

b) Third/fourth degree obstetric tears

It is unclear as to whether the sonographic anal sphinc-
ter defects described above represent tears that have
been missed at delivery or true ÒoccultÓ defects that
may not be visible to a trained doctor or midwife.
Groom and Patterson [148] conducted a study in which
they demonstrated that the rate of third degree tears
rose to 15% when all Òsecond degree tearsÓ were exa-
mined by a second person confirming that at least some
tears are being missed. This reflects inadequate training
and was highlighted by Sultan et al [149] who reported
that 91% of doctors who had done at least 6 months of
training in obstetrics and 60% of midwives indicated
inadequate training in perineal anatomy and 84% and
61% respectively reported inadequate training in iden-
tifying third degree tears. Another possible reason for
under-diagnosis is that tears of the anal sphincter have
been wrongly classified and therefore anal sphincter
tears have been under-reported. Any involvement of the
anal sphincter should be classified as third degree.
However 41% of doctors and 16% of midwives classi-
fied a torn anal sphincter as a second degree tear [149].
Sultan and Thakar reviewed every relevant text book
(n=65) in the library of the Royal College of Obstetri-
cians and Gynaecologists (RCOG) and found that there
was a lack of consistency in classification and in about
40% the classification was omitted or wrong [150].

Furthermore, previous classifications are incomplete
because they do not incorporate depth of external
sphincter rupture or involvement of the internal sphinc-
ter. This therefore has epidemiological, clinical and
medicolegal implications. If a third degree tear is incor-
rectly classified as second degree, then inappropriate
repair could result in sub-optimal outcome (see below).
Sultan (151) has therefore proposed the following clas-
sification to be incorporated in the 29th RCOG green
top guidelines:

First degree: laceration of the vaginal epithelium or
perineal skin only.

Second degree: involvement of the perineal muscles
but not the anal sphincter.

Third degree: disruption of the anal sphincter muscles
and this should be further subdivided into:

3a: <50% thickness of external sphincter torn.

3b: >50% thickness of external sphincter torn.

3c: internal sphincter torn also.

Fourth degree: a third degree tear with disruption of
the anal epithelium.

An isolated rectal tear without involvement of the anal
sphincter is rare and should not be included in the
above classification.

Primary sphincter repair of a third or fourth degree obs-
tetric tear is usually performed by obstetricians using
the end-to-end repair technique [152]. However as
shown in Table 15, anal incontinence occurs in 15 to
59% and in addition, urgency can affect a further 6
[152, 153] to 28% [154]. Frank faecal incontinence
affected 9% (range 2 [155] to 23% [156]. In five studies
[152, 154, 157-159] anal endosonography was perfor-
med to demonstrate persistent anal sphincter defects
following repair in 40 to 91% of women. Forceps deli-
very, first vaginal delivery, large baby, shoulder dysto-
cia and a persistent occipito-posterior position have
been identified as the main risk factors for the develop-
ment of a third/fourth degree tear [139, 140, 152, 157]. 

The most popular method of repair of the external
sphincter is the end-to-end technique but colorectal sur-
geons prefer the overlap technique for secondary repair
because of better outcome [160]. It is now known that
like other incontinence procedures outcome can dete-
riorate with time and one study has reported 50% conti-
nence at 5-year follow-up [161]. However some
women in this study had more than one attempt at
sphincter repair [161]. Sultan et al [160] were the first
to describe the overlap technique for acute anal sphinc-
ter rupture and in addition advocated the separate iden-
tification and repair of the internal sphincter. Compared
to matched historical controls [152] who had an end-to-
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end repair, anal incontinence could be reduced from
41% to 8% using the overlap technique and separate
repair of the internal sphincter [156]. However as the
two operators performing the repair had a specialised
knowledge of the anal sphincter anatomy it could have
biased their results and they therefore recommended a
randomised trial. The only published randomised trial
published to date is by Fitzpatrick et al in Dublin [154]
who found no significant difference between the 2
methods of repair although there appeared to be trend
towards more symptoms in the end-to-end group. There
were methodological differences in that the torn inter-
nal sphincter was not identified and repaired separately
and they used a constipating agent for 3 days after the
repair. Nevertheless as the authors concur, a better out-
come would be expected with both techniques as a

consequence of focused education and training in anal
sphincter repair. A longer-term follow-up is awaited
and further randomised trials using the described tech-
nique [160] are currently in progress.

¥ MANAGEMENT OF SUBSEQUENT PREGNANCY

All women who have sustained a third/fourth degree
tear should be assessed in hospital by a senior obstetri-
cian 6 to 8 weeks after delivery. Some centres have
established dedicated multidiscliplinary perineal cli-
nics. It is important that a careful history is taken regar-
ding bowel, bladder and sexual function. As these
symptoms are embarrassing, a structured questionnaire
may be useful. A careful vaginal and rectal examination
should be performed to check for complete healing,
scar tenderness and sphincter tone [174, 175]. We
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Table 15 : Prevalence of anal incontinence following primary repair of obstetric anal sphincter rupture

Authors Year Country N Follow-up Anal
Months incontinence

Sangalli  et al [153] 2000 Switzerland 177 13 years 15%

Wood J et al [162] 1998 Australia 84 31 17%*

Walsh et al [163] 1996 UK 81 3 20%

Sander et al [164] 1999 Denmark 48 1 21%

Crawford et al [165] 1993 USA 35 12 23%

Sorensen et al [166] 1993 Denmark 38 3 24%

Nielsen et al [167] 1992 Denmark 24 12 29%

Go & Dunselman [168] 1988 Netherlands 20 6 30%

Uustal Fornell et  al [169] 1996 Sweden 51 6 40%

Poen et al [157] 1998 Netherlands 117 56 40%

Sultan et al [152] 1994 UK 34 2 41%

Zetterstrom et al [155] 1999 Sweden 46 9 41%

Sorensen et al [170] 1988 Denmark 25 78 42%

Tetzschner et al [171] 1996 Denmark 72 24-48 42%

Kammerer-Doak et al [159] 1999 New Mexico 15 4 43%

Haadem et al [172] 1988 Sweden 62 3 44%

Bek & Laurberg [173] 1992 Denmark 121 ? 50%

Fitzpatrick et al [154] 2000 Ireland 154 3 53%

Gjessing H et al [156] 1998 Norway 38 12-60 57%

Goffeng et al [158] 1998 Sweden 27 12 59%

MEAN 37%

* Includes 2 with secondary sphincter repair



recommend that all women should have ano-rectal
investigations (endosonography and manometry) but if
such facilities are unavailable locally then at least
symptomatic women should be referred for investiga-
tions (Figure 4) [150]. Mild incontinence (faecal urgen-
cy or flatus incontinence) may be controlled with dieta-
ry advice, constipating agents (loperamide or codeine
phosphate), physiotherapy or biofeedback. However
women who have severe incontinence should, in addi-
tion, be offered secondary sphincter repair by a colo-
rectal surgeon. Asymptomatic women must be advised
to return if symptoms develop.

There are no randomised studies to determine the most
appropriate mode of a subsequent delivery. Women
who have had a successful secondary sphincter repair
for faecal incontinence should be delivered by caesa-
rean section [176]. Some women with faecal inconti-
nence may chose to complete their family prior to
embarking on anal sphincter surgery. It remains to be
established whether these women should be allowed a
vaginal delivery as it could be argued that damage has
already occurred and risk of further damage is minimal
and possibly insignificant in terms of the outcome of
surgery.

Very few text books discuss management of a subse-
quent pregnancy but some indicate that caesarean sec-
tion should be considered particularly after a difficult
primary repair [150]. It has been suggested that a cae-

sarean section should be performed even after transient
anal incontinence [171] but this has been questioned
[177].

In order to counsel women with previous third/fourth
degree tears appropriately, we find it useful to have a
symptom questionnaire, anal ultrasound (Figure 2) and
manometry results. If vaginal delivery is contemplated
then these tests should be performed during the current
pregnancy unless performed previously and found to be
abnormal (Figure 4). Current evidence suggests that if
a large sonographic defect (more than one quadrant) is
present or if the squeeze pressure increment is less than
20 mmHg then the risk of impaired continence is
increased to 42% after a subsequent delivery [142].
One policy is to counsel these women and offer a cae-
sarean section especially especially to those who are
symptomatic. Asymptomatic women who do not have
compromised anal sphincter function can be allowed a
normal delivery by an experienced accoucher. Although
11% of textbooks recommend a prophylactic episioto-
my [150] there is no evidence that an elective episioto-
my prevents subsequent anal sphincter disruption.
Some studies have indicated that episiotomy may
increase the prevalence of anal sphincter disruption.
Preliminary results of a multicentre study (Sultan,
unpublished data) do not support the practice of pro-
phylactic episiotomy and therefore it should only be
performed if clinically indicated.
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Figure 4 : Management of obstetric injury
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Although only 4% of women delivered by forceps sus-
tain a third/fourth degree tear, up to 50% of those that
do tear have an instrumental delivery [152]. Vacuum
extraction is associated with fewer third/fourth tears
than forceps and this view is supported by 2 large ran-
domised studies [178, 179]. A UK study [178] where
mediolateral episiotomy is practised reported severe
vaginal lacerations in 17% of forceps compared to 11%
of vacuum deliveries and a Canadian study [179] where
midline episiotomy is practised reported third/fourth
tears in 29% of forceps compared to 12% of vacuum
deliveries. In a Cochrane review (ten trials) [181] use of
the vacuum extractor instead of forceps was associated
with significantly less maternal trauma (odds ratio 0.41,
95% confidence interval 0.33 to 0.50) and with less
need for general and regional anaesthesia. There were
more deliveries with vacuum extraction (odds ratio
1.69, 95% confidence interval 1.31 to 2.19) and fewer
caesarean sections were carried out in the vacuum
extractor group. However the vacuum extractor was
associated with an increase in neonatal cephalhaemato-
mata and retinal haemorrhages. Serious neonatal injury
was uncommon with either instrument. 

The reduction in cephalhaematoma and retinal haemor-
rhages seen with forceps may be a compensatory bene-
fit. A 5 year follow-up of infants who participated in a
randomised study of forceps and vacuum delivery has
confirmed that there is no difference in terms of neuro-
logical development and visual acuity with use of either
instrument [59]. Occult trauma to the anal sphincter has
also been identified more frequently in forceps delive-
ry occurring in up to 80 percent [100, 143, 182]. A
small randomised study (n=44) confirmed this by iden-
tifying occult anal sphincter defects in 79% of forceps
compared to 40% of vacuum deliveries [182]. Trauma
occurs more frequently when a second instrument is
used to attempt vaginal delivery [182] and therefore if
delivery fails with the appropriate technique and
vacuum cup, one should resort to a caesarean section.
Metal cups appear to be more suitable for Ôoccipito-
posteriorÕ, transverse and difficult Ôoccipito-anteriorÕ
position deliveries [183]. The soft cups seem to be
appropriate for straightforward deliveries as they are
significantly more likely to fail to achieve vaginal deli-
very (odds ratio 1.65, 95% confidence interval 1.19 to
2.29). Although they were associated with less scalp
injury (odds ratio 0.45, 95% confidence interval 0.15 to
0.60), there was no difference between the two groups
in terms of maternal injury. Farrell et al [184] perfor-
med a prospective study of 690 primigravid women and
found that forceps delivery was associated with a
higher incidence of flatal incontinence (RR 2.6) com-

pared to vaginal delivery and both flatal (RR 2.6) and
faecal (RR 3.6) incontinence compared to caesarean
delivery. Vacuum delivery did not increase the risk of
flatal incontinence. In another recently study MacAr-
thur et al [185] performed the largest questionnaire
based multicentre study to establish the prevalence of
faecal incontinence at 3 months post-partum. They
reported a prevalence of 9.2%, with 4.2% reporting it
more often than rarely. Forceps delivery was associated
with almost twice the risk of developing faecal inconti-
nence whereas vacuum extraction was not associated
with this risk. These studies support the recommenda-
tion by the U.K. Royal College of Obstetricians and
Gynaecologists (RCOG) that the vacuum extractor
should be the instrument of choice [186].

There is now considerable observational data to indicate
that a reduction in episiotomy rate is not associated with
an increase in anal sphincter rupture [187]. The Cochra-
ne database [188] shows that restricting the use of epi-
siotomy is associated with less posterior vaginal trauma.
Although anterior perineal trauma was increased it had
no effect on the development of urinary incontinence.
Henrikssen et al [189, 190] performed an observational
study in which they noted that when midwives who pre-
viously had a high episiotomy rate reduced their rate, the
prevalence of anal sphincter rupture also reduced. Howe-
ver this beneficial effect was abolished when midwives
with a low rate of episiotomy attempted to reduce it even
further. Based on this evidence, it was suggested that the
ideal episiotomy rate should lie between 20 to 30% and
no more. Midline episiotomies are more popular in North
America as it is believed that they are more comfortable
and recovery is less complicated. However Coats et al
[191] performed a randomised study of 407 primiparae
and found 12% of midline episiotomies extended into the
anal sphincter compared to 2% of mediolateral episioto-
mies. Although the perineum was significantly less brui-
sed in the midline group and sexual intercourse com-
menced earlier, pain and wound breakdown was similar
in both groups. 

Pirhonen et al [192] compared the frequency of anal
sphincter rupture in low risk deliveries between two
Scandinavian countries (26,541 vaginal deliveries) and
found the risk to be 13 times higher in Sweden (Malmo)
vs Finland (Turku). They speculated that the only
explanation for this was a difference in manual support
given to the babyÕs head during crowning and pushing
the perineum under the chin. 

V.  DELIVERY TECHNIQUES

IV. EPISIOTOMY

III. EFFECTS OF INSTRUMENTAL
VAGINAL DELIVERY
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There is evidence from one study [149] that perineal
anatomy is poorly understood by midwives and trainee
doctors, who perform the bulk of deliveries in the UK.
In this study 41% of trainees and 16% of midwives
incorrectly classified a partial or complete tear of the
EAS as Ôsecond degreeÕ. Inconsistency in classification
of tears would allow many injuries to pass unrecogni-
sed. Intensive and focused training in perineal anatomy
and repair should therefore become an essential modu-
le in the programme for trainees. 

IBS affects 3-17% in selected populations and the cause
remains unknown. Donnelly et al [23] recruited 312
primiparous women and reported that 11% of young
primiparous women (n= 34 of 208) suffered from pre-
existing IBS prior to their first pregnancy. Twenty four
percent reported symptoms of impaired faecal conti-
nence in the puerperium but symptoms were found
significantly more frequently in those with IBS compa-
red to those with normal bowel habit (71% vs 18%).
However women suffering from IBS are no more like-
ly to incur mechanical or neurologic injury to the anal
sphincter. Women with IBS delivered by caesarean sec-
tion did not have altered continence postpartum. Howe-
ver 6 months postpartum there were no symptomatic
differences between those with IBS and those without,
but only 90 of the 107 women who had either impaired
faecal continence or abnormal anal manometry were
studied. Treatment is directed towards the predominant
symptom and although antispasmodics such as hyosci-
ne, mebeverine and dicyclomine are used widely to
relax intestinal smooth muscle, they should be avoided
during pregnancy.

Patients who experience urge incontinence of faeces
associated with loose stool, or who have a passive anal
seepage of soft stool may benefit from low dose consti-
pating medication [193]. Loperamide has been found to
reduce faecal incontinence, improve stool consistency,
and reduce stool weight compared to placebo. Conti-
nence to rectally infused saline improved on 4mg three
times per day in 26 patients with chronic diarrhoea, and
there was additionally a small increase in resting anal
pressure [194]. Loperamide oxide has a similar effect
[195] There is also some evidence that loperamide
increases water absorption by slowing colonic transit
and, in an animal model, that it decreases internal anal
sphincter relaxation in response to rectal distension
[196] and increases mucosal fluid uptake [197]. 

I. DRUG THERAPY

F. CONSERVATIVE 
MANAGEMENT OF FAECAL
INCONTINENCE IN ADULTS

d) A prolonged active second stage of labour is asso-
ciated with denervation of the pelvic floor and
one study has suggested that this also occurs with
a prolonged passive second stage of labour with
epidural analgesia. In these circumstances, early
use of oxytocics in the second stage of labour
may be useful. (Level 4)

e) Selective use of caesarean section particularly in
those who have evidence of compromised anal
sphincter function and those who have had pre-
vious successful continence or prolapse surgery.
(Level 5) 

f) The value of antenatal pelvic floor exercises in the
prevention of incontinence and prolapse could be
of benefit but is currently being evaluated in ran-
domised studies.

g) Modification in techniques of delivery of the baby
may reduce anal sphincter injury and further
research is needed (Level 5)

g) A more focused training program for doctors and
midwives needs to implemented. There is a poor
understanding of perineal and anal sphincter ana-
tomy and hence identification of anal sphincter
trauma, incorrect classification and poor outco-
me of repair (Level 5)

a) Compared to forceps the vacuum extractor is asso-
ciated with less perineal and anal sphincter trau-
ma and should therefore be the instrument of
choice. (Level 1)

b) Compared to midline episiotomy, mediolateral
episiotomy is associated with a lower risk of anal
sphincter rupture (12% vs 2%). (Level 1) 

c) Liberal use of episiotomy is not beneficial (Level
1) and restricting the rate of episiotomy to about
30% may reduce the risk of trauma to the anal
sphincter.(Level 4) 

VIII. RECOMMENDATIONS 

VII. IRRITABLE BOWEL
SYNDROME (IBS)

VI. TRAINING
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Codeine phosphate is a naturally occurring opiate
which also acts to increase transit time. It is prescribed
in in doses of 30 to 120mg daily in divided doses. The
use of codeine is limited by the relatively high inciden-
ce of side-effects, principally drowsiness. Additionally,
long term usage of codeine may be associated with tole-
rance and dependence. Despite these problems, codeine
is a useful agent in the treatment of faecal incontinence
[198] although formal evidence from trials is lacking. It
may be given in addition to loperamide when maximal
doses have failed to reduce symptoms.

Some patients may choose to effectively stop sponta-
neous evacuation by using these agents and then plan
evacuation at a convenient time by using suppositories
or a micro-enema. Although not ideal, this regime can
at least give the patient an element of control and pre-
dictability to enable a reasonable quality of life. This
has been found to be effective in a nursing home envi-
ronment, even when staff compliance with prescribed
regimes is not good [199].

One study has suggested some benefit from hormone
replacement therapy (HRT) in post-menopausal women
with faecal incontinence [200]. Resting and squeeze
anal pressures were increased, as was the maximum
volume tolerated in the rectum. The presence of an anal
sphincter defect did not preclude symptomatic benefit.
90% of women reported some improvement and 25%
became symptom-free. These results must be viewed
with caution as it was a small (20 patient) uncontrolled
study, and it has been suggested with urinary inconti-
nence that subjective well-being rather than objective
improvement may be the mode of action [201]. It is
known that hormone replacement can increase collagen
and elastic tissue in the pelvic floor, that there are oes-
trogen receptors in the external anal sphincter [202],
and that anal pressures have a tendency to decrease
with advancing age [203]. It is theoretically possible
that HRT could decrease or even reverse this trend.

A more recent pharmacological approach has been to
modulate anal sphincter activity. Alpha-stimulant medi-
cation has been found to increase anal resting tone in
healthy volunteers [204] and to improve incontinence
in patients after formation of an ileo-anal pouch [205].
However, initial results in patients with ÒidiopathicÓ
incontinence have been disappointing [206].

Biofeedback is a technique which gives the patient
immediate feedback about normally subconscious body
processes. Equipment is used to detect and amplify a
physiologic response [207]. Biofeedback has been
extensively used in clinical practice and has been advo-
cated to be Òthe treatment of choiceÓ for faecal inconti-

nence [208]. Many different treatment modalities have
been used in the name of ÒbiofeedbackÓ. As described
by the original authors, it was thought to be an operant
conditioning therapy [209]. The aim was for the patient
to learn to enhance the presumed reflex contraction of
the external anal sphincter (EAS) in response to a reflex
relaxation of the internal anal sphincter (IAS) induced
by stimulating the recto-anal inhibitory reflex by dis-
tension of a rectal balloon [209]. It has subsequently
become evident that the EAS response is mostly a
voluntary (if usually subconscious) response [210].
Later authors have recognised this and have focused on
training the patient to improve this voluntary response.

1. MODALITIES OF BIOFEEDBACK

Three main modalities, with many variations and many
adjunctive measures, have been described, although
there is a wide variety of methods used within each
modality, and some studies give very little detail on
equipment or training programme used. No two studies
have described exactly the same treatment as Òbiofeed-
backÓ.

The first method is the use of an intra-anal electro-myo-
graphic (EMG) sensor, anal manometric probe (measu-
ring intra-anal pressure), or perianal surface EMG elec-
trodes to teach the patient how to exercise the anal
sphincter, usually as a variation of pelvic floor muscle
or ÒKegelÓ exercises more commonly used for treat-
ment of urinary incontinence [211]. Some have used
this simply to demonstrate correct isolation and use of
an anal squeeze in response to rectal filling or an urge
to defaecate. Others have devised a programme of
home exercises and use the clinic biofeedback sessions
to demonstrate correct technique and monitor progress
in achievement. Early studies tended to focus on the
peak muscle strength (squeeze increment) [212], while
later workers have suggested that it is the overall
muscle capacity (strength and endurance of the squee-
ze) that is important [213, 214].

The second modality is the use of a 3-balloon system to
ÒtrainÓ the patient to correctly identify the stimulus of
rectal distension and to respond without delay by
immediate and forceful EAS contraction to counteract
reflex inhibition of the internal anal sphincter. Some
have felt that sensory delay is an important factor in
faecal incontinence and that abolishing any delay in
response to the sensation of distension is the crucial ele-
ment in successful therapy [215, 216].

The third method is the use of a rectal balloon to
ÒretrainÓ the rectal sensory threshold, usually with the
aim of enabling the patient to discriminate (and thus
respond to) smaller rectal volumes. However, tolerance
of larger volumes by the use of progressive distension
and urge resistance is also reported [217, 218].

II. BIOFEEDBACK
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One study has used anal ultrasound to show patients
contraction of the anal sphincter on a screen [219].

Two studies have attempted to evaluate the different
components of biofeedback in randomised controlled
trials [216, 220]. Unfortunately, both had very complex
designs which makes analysis of the different compo-
nents impossible from the data presented, except that
improving (lowering) the threshold for sensing rectal
distension did seem to be beneficial in reducing symp-
toms [216].

2. RESULTS OF BIOFEEDBACK

A systematic review found 46 studies in adults publi-
shed in English, including a total of 1364 patients trea-
ted [221]. In all but four studies the majority of patients
were female. Ages in the included studies ranged from
6-97 years (studies where the majority of participants
were children were excluded). Most were mixed or uns-
tated aetiology groups, but a few studies related to spe-
cific patients groups (e.g. obstetric [222, 223], or elder-
ly [224]) or to those with a common surgical history
(e.g. sphincter repair [225], or anterior resection of the
rectum [226]). Two studies involved patients under-
going formation of an ileo-anal pouch and looked at the
prophylactic rather than treatment effect of biofeed-
back; these patients initially had a covering stoma, so it
was not known how many had the symptom of faecal
incontinence [217, 227]. One study followed a cohort
of women who had a repaired third degree obstetric
tear, treating symptomatic women more intensively
than those without symptoms [223]. 

Studies have used between one and twenty-eight ses-
sions over 2 days to one year duration of therapy. A
wide variety of outcome measures has been employed
in studies of biofeedback. Most take reduction of epi-
sodes of faecal incontinence as their primary endpoint,
although few explicitly stated that diaries or question-
naires were used to gather this information. Criteria for
success varied from 90% [228, 229] to 50% [230]
reduction in episodes of incontinence. Success rates
ranged from 0% [231] to 100% [232]. Thirty four stu-
dies quoted an overall response rate (usually combined
cure and improvement). Of these, only 3 had a respon-
se rate under 50%; 13 had a response rate of 50-75%
and 19 studies had a response rate of 75% or greater (6
over 90%). 

Of those studies which gave data on patients who were
free of the symptom of faecal incontinence, 275 of 566
patients (48.6%) were said to have no incontinence at
the end of the study or follow up period. Criteria for
ÒrespondersÓ varied greatly, but overall, 617 of 861
patients were reported as responders (71.7%). Many did
not specify a follow-up period. Some had no follow up
and reported results at the end of the treatment period

only [218, 222]. Of those that had longer follow up,
most included a wide variation within a mean. Only 4
studies reported results at 2 or more years for all
patients [216, 233-5]. One study reported immediate
results and then at 3 years follow-up, with success dete-
riorating from 22 to 15 of 37 patients over time [235].

Adjunctive therapies have included the use of electrical
stimulation [222, 223]. Others mention the use of medi-
cation (bulking agents or anti-diarrhoeals) and dietary
modification. The majority of studies mention that
patients were instructed to practice at home, but few
specified in detail what instructions were given to the
patients. Some instructed patients to squeeze whenever
rectal distension was felt; other gave a structured exer-
cise programme. 

From these studies, there are few clear indicators of
which patients are likely to benefit from biofeedback,
and some of the evidence is contradictory. Few studies
had the benefit of anal ultrasound to define sphincter
structural defects. Two studies did not find that success
correlated with defects [236, 237], while another obtai-
ned better results if the anal sphincters were structural-
ly intact [218]. Pudendal nerve damage was the com-
mon factor in the only study to find no benefit at all
from biofeedback [231], but others have found that suc-
cess is independent of pudendal nerve function [236].
Although patients with pudendal neuropathy failed to
increase their anal squeeze pressure, this did not pre-
clude symptomatic improvement [236]. Pre-treatment
manometry does not seem to predict success or failure
[237-9], but sensitivity to balloon distension with air
may be important, with some authors concluding that
those with an initially insensitive rectum are less likely
to respond [229], and others finding that decreasing
sensory threshold is the single most important element
of biofeedback [216]. Many studies have shown impro-
vement in both resting and squeeze anal pressures, but
improvement does not necessarily correlate with symp-
tomatic relief. For example, one study found that pres-
sures increased in both successes and failures [228];
another found that even those who failed to improve
their pressures could improve their symptoms [236].
Two studies concluded that duration rather than streng-
th of squeeze was the important element [213, 214]. 

A Cochrane review of controlled studies of biofeedback
and exercises for faecal incontinence has concluded
that Ò there is not enough evidence from trials to judge
whether these treatments are helpful, nor which aspects
of the treatment are the most helpful and which patients
are the most likely to be helpedÓ [240]. Four trials
reported in published papers and one reported in abs-
tract form met the inclusion criteria of a randomised or
quasi-randomised controlled trial [216, 220, 222, 224,
241]. The total number of participants was 109. All
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included trials but one [222] presented with potential
methodological bias. The quality of allocation conceal-
ment was judged to be adequate in one trial [222],
unclear in three trials [220, 216, 241] and inadequate in
one trial [224]. Only two of the included trials provided
data in a form suitable for statistical analysis. 

No two studies employed the same outcome measures
and consequently a quantitative synthesis was not pos-
sible. Results from a single trial in this review suggest
that anal biofeedback is superior to vaginal, and that
electrical stimulation might enhance the results of exer-
cises [222]. However, the trial focused on the use of
electrical stimulation as an adjunct to biofeedback and
compared two very different types of interventions
(vaginal pelvic floor manometric pressure biofeedback
and home exercise with anal EMG biofeedback and
home exercises in combination with anal electrical sti-
mulation) and did not just single out the effects of elec-
trical stimulation or biofeedback. Moreover, it is diffi-
cult to know how much of this improvement is a conse-
quence of the natural history of faecal incontinence fol-
lowing childbirth as a no-treatment group was not
included. 

It appears also that training to enhance rectal discrimi-
nation of sensation may be helpful in reducing faecal
incontinence, at least in the short term [216]. It may be
that adding this technique to the more commonly-avai-
lable pelvic floor muscle training would enhance
results, but this cannot be a strong recommendation in
view of the small numbers and lack of follow-up data.

The evidence suggests that biofeedback and exercises
have an effect in clinical practice and a role in the treat-
ment of patients with faecal incontinence, with only
one treatment study reporting no benefit at all and the
majority improving at least 50% of patients at least to
some degree. However, it cannot be claimed that Òbio-
feedbackÓ is the effective element in what is inevitably
a complex package of care, including assessment and
the opportunity to discuss these taboo symptoms, time
and attention with an enthusiastic therapist, patient
information and teaching, and often supplementary
advice on diet, medication and lifestyle. It is not known
whether these elements, exercises alone, or the biofeed-
back itself, are the determining factor in symptom
improvement. Well-designed controlled trials are nee-
ded to clarify these issues.

a) Summary

It is not possible to draw definitive conclusions for
practice from the currently available evidence. Resear-
ch does not provide sufficient evidence on which to
judge the effectiveness of sphincter exercises and or
biofeedback therapy in the management of people with
faecal incontinence. In particular there is not enough

evidence on which to select patients suitable for anal
sphincter exercises and/or biofeedback, nor to know
which modality of biofeedback or exercises is optimal. 

b) Recommendations 

Electrical stimulation was first described for treatment
of faecal incontinence nearly 40 years ago [242] and
was described as efficacious in several uncontrolled
studies over the subsequent decades [243-5]. Only one
study has reported minimal clinical benefit, and this in
patients with major pudendal neuropathy, who probably
could not be expected to respond [246]. 

Stimulation has never been properly evaluated in a
controlled manner. A recent review of controlled trials
of electrical stimulation concluded ÒOnly one eligible
trial with 40 participants was identified. At present,
there are insufficient data to allow reliable conclusions
to be drawn on the effects of electrical stimulation in
the management of faecal incontinence. There is a sug-
gestion that electrical stimulation may have a therapeu-
tic effect, but this is not certainÓ [247]. There are no
controlled studies comparing different stimulation para-
meters or active with sham stimulation. There have
been very few studies and most have been very small,
with some using inappropriate stimulation parameters,
particularly too low a frequency, for optimum muscle
hypertrophy. Some have not even stated their stimula-
tion parameters. Interferential therapy has been judged
ineffective, in this and many other areas of physiothe-
rapy [248]. Many have used very few treatments, or
over a period of time too short to reasonably expect
change. Some have used home exercise [244] and/or
biofeedback [222] as well (often instructions not sta-
ted), so it is not possible to tell which has an effect. One
controlled study has compared biofeedback and exerci-
se with adjunctive electrical stimulation, but in this
study different therapists were used to compare vaginal
biofeedback with anal biofeedback plus electrical sti-

III. ELECTRICAL STIMULATION

No study has reported adverse events from biofeed-
back and it seems unlikely that the treatment itself
could cause worsening of symptoms. Given this, and
the potential for adverse events from surgery [161],
biofeedback may be considered as a first-line option
in therapy for many patients with faecal incontinen-
ce which has not responded to simple dietary advice
or medication, with surgery reserved for those with
major structural abnormalities of the anal sphincter,
severe symptoms and those who fail to respond to
biofeedback (D). Although some results from the
studies reviewed here are equivocal, the majority
report at least some positive benefit. 
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mulation, and so electrical stimulation was not the only
variable and the difference in outcome found could
have been the effect of a different therapist or biofeed-
back method [222]. One attempted controlled study
after repair of third degree tears during childbirth aban-
doned stimulation as it caused discomfort [223].

Most have used unselected patient groups and some
have not had the benefit of any physiological investiga-
tions to ascertain the cause of incontinence. Few have
had the benefit of endoanal ultrasound and so the struc-
tural status of the internal and external anal sphincters
is unknown in most studies. 

a) Recommendations 

While there is a considerable literature on the prevalen-
ce and pathophysiology of bowel dysfunction in neuro-
logical disease or injury, there has been remarkably litt-
le work done on practical management. In particular,
there are very few controlled trails of interventions, and
many articles finish their review of causes with rather
vague advice on the importance of a good fluid intake
and balanced diet. Many patients with neurological pro-
blems will be treading a fine dividing line between
constipation and faecal incontinence. Great care is nee-
ded that in treating one, the other is not precipitated
[249, 250].

Many patients will prefer constipation to incontinence
as being more socially acceptable, but care is needed
that side-effects of constipation such as exacerbation of
bladder symptoms [251] or limb spasticity [249] or fae-
cal impaction with overflow diarrhoea do not in turn
cause problems. In patients with high spinal lesions
impaction can precipitate autonomic dysreflexia and so
is potentially life-threatening [252]. Many patients with
neurological problems will need to actively plan bowel
evacuation rather than wait until problems develop.

The importance of a multidisciplinary assessment in
order to identify and minimise impairments disabilities
and handicaps related to bowel dysfunction, and in set-
ting person-centred goals in line with desired post-reha-
bilitation lifestyle are often emphasised [253]. Any
bowel schedule has to fit with other activities, of the
patient and any carer involved.

Bowel control is often easier to manipulate than blad-

der control as, if complete evacuation can be achieved,
the rectum is normally empty, mass movements are an
infrequent event and stool consistency can be regulated
by diet or medication. Most patients, with careful plan-
ning of a bowel regime, should be able to achieve
bowel continence and adequate evacuation. Often this
will involve a ÒpackageÓ of care rather than a single
intervention - attention to diet, bowel habit, evacuation
techniques, and in selected cases, use of medication or
surgery. 

1. MEDICATION IN NEUROLOGICAL PATIENTS

There are no data on the use of constipating agents in
patients with neurological problems and faecal inconti-
nence.

Dunn et al have compared ÒtherevacÓ micro enemas
(5ml stimulant enemas) to bisacodyl suppositories in
spinal cord injury (SCI) patients and found that patients
need over 45 minutes to respond to the suppositories.
The micro enemas reduced both digital stimulation time
and evacuation time, and could potentially reduce carer
time by up to one hour per day, with obvious cost
savings [254]. Another two randomised studies have
found that the carrier is important for suppositories,
with hydrogenated vegetable oil bisacodyl taking lon-
ger to work than polyethylene glycol based bisacodyl,
assumed to be the result of sooner bioavailability as the
former has to dissolve in body heat [255, 256]. 

2. BOWEL TRAINING IN NEUROLOGICAL

PATIENTS

Many different interventions have been described as
Òbowel trainingÓ [257]. Most extol the virtues of a high
fibre diet, adequate fluid intake, as much exercise as
feasible, and a regular toileting regime to capitalise on
the gastro-colic reflex. Where this fails to establish a
habit, use of a suppository or digital stimulation is often
advocated. In practice many patients resort to evacua-
tion by Valsalva or straining. However, this can even-
tually lead to problems with haemorrhoids or even rec-
tal prolapse.

Children with spina bifida have been found to respond
to behaviour modification, a regular toilet habit and
dietary manipulation, with laxative medication or eva-
cuants as indicated [258]. Most programmes stress the
importance of teaching the child to self-initiate toileting
after each meal, rewarding successful defaecation and
use of suppositories or an enema if there is no self-ini-
tiated bowel motion in 2 days.

A protocol of a step-wise programme for bowel mana-
gement in spina bifida, has been developed [259]. In a
prospective evaluation of this protocol 40 patients with
spina bifida were entered, Òsocial continenceÓ (defined

IV. BOWEL MANAGEMENT IN THE
NEUROLOGICAL PATIENT

Given the reasonable success rates of treatment for
urinary incontinence [211], and clinical observations
of some therapeutic effect in clinical practice, this is
a treatment modality which warrants proper investi-
gation (D).
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as one or less episodes of faecal incontinence per
month) was increased from 13 to 60% of subjects. Suc-
cess was associated with younger age at onset of the
programme, compliance with the prescribed regime and
presence of the anocutaneous reflex. Of those who had
been previously incontinent and who complied, 79%
achieved continence.

Patients following a CVA have been found to develop a
consistent elimination pattern by a programme of daily
digital rectal stimulation [260]. Daily stimulation was
more effective than alternate day stimulation, with
24/25 patients achieving success. 

The most developed protocols for bowel management
are with SCI patients. Patients with an upper motor
neurone lesion are usually taught to stimulate reflex
bowel emptying every 1-3 days by gentle rotation of a
gloved finger in the anus until the rectal wall is felt to
relax, or flatus is passed and the stool comes down. In
a survey of 424 members of the Danish Paraplegic
Association it was found that 65% use digital stimula-
tion [261]. Lower motor neurone lesion patients often
need to manually evacuate the rectum once or more per
day to stay continent. 

In a nursing home population, frequency defaecation
and number of continent stools was increased signifi-
cantly in a trial of prompted voiding for urinary incon-
tinence [262]. The authors suggest that this incidental
finding may relate to increase opportunity to sit on the
toilet, together with improved mobility and fluid intake.
This suggests that dependent individuals may increase
bowel frequency simply by being able to access a toilet
more frequently. This has particular relevance for
people with a urinary catheter who may seldom be offe-
red use of the toilet.

3. BOWEL WASHOUT REGIMES IN NEUROLOGI-
CAL PATIENTS

There is limited research on optimal regimes and tech-
niques, or on which fluids are the most effective.
Shandling has developed a catheter incorporating an
inflatable balloon and reported 100% success with 40%
of 112 children with spina bifida, but did not make
selection criteria clear or state length of follow-up [263]
Others are more cautious in their appraisal. Thirty one
children with spina bifida who were dissatisfied with
current bowel management were started using the
catheter, using saline at 20ml/kg body weight every 24
or 48 hours [264]. There were 6 immediate dropouts
and a further 9 had stopped using the catheter, at 30
months. Of those who continued to use the catheter the
percentage of continent stools rose from 28 to 94% and
the percentage of constipated stools dropped from 55 to
15%. 

One group report 83 of their 190 patients with spina
bifida using irrigation daily or on alternate days via a
cone in the anus, with good compliance [265]. Details
of the technique are given by Scholler-Gyure and col-
leagues [266]. Of 41 patients with spina bifida who had
failed other bowel management, 66% were continent at
a mean follow up of 33 months, seven had monthly
incontinence and 7 weekly incontinence; none had
daily incontinence. Minor side effects included abdo-
minal pain, headaches and poor appetite, but these were
rare. Parental satisfaction was high in 63% and good in
37%. 66% of the children rated continence as the most
important advantage, but half felt that it took up too
much time and energy. Six found irrigation painful and
3 unpleasant; five were dependent on others to help.

Where a rectal washout is incomplete a catheterisable
continent conduit may be surgically constructed to
achieve antegrade colonic irrigation (see ACE procedu-
re, section G, below).

4. MANUAL EVACUATION IN NEUROLOGICAL

PATIENTS

There is a group of patients who have little or no reflex
activity in the lower colon (and so cannot stimulate per-
istalsis), who have little alternative to planned manual
evacuation either done by themselves or a carer or
nurse. The majority of SCI patients need to use this
regularly [267]. The UK Royal College of Nursing has
reviewed manual evacuation and suggested a procedu-
re and safety points [268].

Patients with bowel problems often need considerable
psychological support, together with teaching and infor-
mation on the normal working of the bowel. Knowledge
about peristalsis, the gastro-colic reflex and the normal
co-ordination of internal and external anal sphincters can
enable planning and development of coping strategies. A
few patients present following sexual abuse and may
need intensive psychological support.

Fibre supplements have been found to contribute to fae-
cal incontinence in frail immobile people [198, 269].
Softer stool is more difficult to hold during an urge to
defaecate, and is also more likely to passively leak.
There are no trials on the effect of fibre reduction on
faecal continence, but clinically a lot of patients derive
benefit from moderating their fibre intake [270]. People
with faecal incontinence which is not secondary to
severe constipation may find it helpful to keep the stool
firm and formed by moderating the fibre content of
their diet. Immobile people are often found to have a

V. GENERAL MEASURES AND 
ADVICE

1014



colon loaded with soft stool or coinstipation, which is
more likely to leak than firm stool [198, 271]. Conver-
sely, those with incontinence secondary to loose stool
or constipation may benefit from additional fibre [272].
Fibre must be used with caution in immobile people as
it has been found to increase the risk of faecal inconti-
nence compared to placebo [269] and a soft impaction
can be caused [271].

Caffeine seems to act as a gut stimulant for some
people and clinically some patients with urgent defae-
cation benefit from caffeine reduction [270].

There are no perfect answers to the problem of coping
with faecal incontinence. It is very difficult to find any-
thing that reliably disguises bowel leakage and smell
and very few products have been designed specifically
for faecal leakage.

Most of the disposable pads used for urinary inconti-
nence can be used for containment, but some people
find them unnecessarily thick, bulky, and not exactly
the right shape to contain anal leakage.

An anal plug has been developed to help people with
faecal incontinence. It is designed to be worn inside the
rectum to plug the entrance to the anus from the inside
and is available in two sizes. Some people find an anal
plug uncomfortable, or that it gives a constant feeling
of needing to open the bowels. It has to be taken out
before a bowel action, and so is not suitable for someo-
ne who needs to open the bowels very frequently.
Christiansen [273] found that 11 of 14 patients (71%),
withdrew because of discomfort. In another evaluation
[274], the majority of patients (14/20) could not tolera-
te the plug due to discomfort. Four patients (20%)
wished to continue to use a plug on a regular basis after
the study, and two others on an occasional basis. Howe-
ver, for this minority who could tolerate a plug, it was
highly successful in controlling faecal incontinence.
There was no association between comfort in using the
plug and anorectal sensitivity as measured by electro-
physiological tests. It was not possible to predict which
patients would benefit from plug use. 

Standard surgical treatment for faecal incontinence has
been postanal repair for idiopathic incontinence and
external sphincter repair for traumatic faecal inconti-
nence.

Although idiopathic faecal incontinence should be defi-
ned as incontinence in subjects where neither trauma
nor underlying disease are recognized as cause of the
condition, the patients with idiopathic faecal inconti-
nence treated by postanal repair are usually confined to
middle-aged and older women. The introduction of
intra-anal ultrasound has revealed that up to 60% of
these patients have an overlooked obstetric lesion of the
external sphincter [275] which means that the standard
treatment should be sphincter reconstruction and not
postanal repair. The recognition that a large fraction of
the patients previously treated as idiopathic incontinen-
ce in fact has an external sphincter lesion may explain
some of the conflicting results published.

The post-anal repair was originally designed to impro-
ve continence by restoring an obtuse anorectal angle
and to elongate the functional length of the anal canal
[76]. The operation is carried out with the patient in the
lithotomy or prone jack-knife position according to the
surgeons preference. Bowel preparartion and peropera-
tive antibiotic prophylaxis is used. The technique
consists of a transverse post-anal incision and dissec-
tion of the intersphincteric space, opening of Waldeyers
fascia and mobilisation of the rectum off the sacrum by
finger dissection. The central pelvic floor muscles, i.e.
the puborectalis, the ischiococcygeus and the pubococ-
cygeus are sutured behind the rectum either by mass
suture or by a layered suture. After the operation the
patients should be instructed not to strain during defe-
cation and a bulk laxative may be advisable. Pelvic
floor exercises should be encouraged 3-4 weeks after
the operation.

The initial results reported were encouraging, obtaining
continence of faeces in 60 to 75% of the patients [276,
277] but later, critical assessment by independent
observers could not confirm these results. In a study
from St. Marks hospital where this technique was first
described, only 26% of the patients were continent to
faeces at a median follow-up of 6 years [278]. Similar

I.  POST-ANAL REPAIR

G. SURGERY FOR FAECAL
INCONTINENCE

VI. MANAGING FAECAL
INCONTINENCE
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results were reported by Jameson et al [279] where only
28% of the patients experienced a major improvement
after a median follow-up of 2 years compared to 83%
after 6 months. A recent study from United States
reported satisfactory continence in 35% of the patients
after an average follow-up of 3 years [280].

Hypothetically, the same effect on anal continence
should be obtained whether the puborectalis sling is
shortened by suturing the muscle posterior or anterior
to the anal canal. This was eventually demonstrated
[281-3] and it was furthermore shown that neither post-
anal repair nor anterior perineoplasty decreased the
anorectal angle [282, 283]. A randomised study compa-
ring anterior and posterior pelvic floor repair with total
pelvic floor repair (combined anterior and posterior
repair) showed a significantly better results for the lat-
ter operation which also was the only of the three which
increased the length of the anal canal [284]. This diffe-
rence may partly be explained by the knowledge provi-
ded by intranal ultrasound examination that 60% or
more of these patients may have had an anterior exter-
nal sphincter defect which would be repaired by the
anterior sphincteroplasty.

Persisting incontinence after rectopexy for complete
rectal prolapse, a condition which manometrically
resembles idiopathic faecal incontinence, has also been
treated by post-anal repair with results which do not
differ from those described above [285, 286].

In conclusion, the long term effect of postanal repair for
idiopathic anal incontinence is poor and there are no
predictors for a successfull outcome. It has been argued
[280] that despite the low success rate, the absence of
mortality and the low morbidity may justify its use in
selected patients in whom conservative tratment has
failed and who are not candidates for other surgical pro-
cedures.

Traumatic lesion of the external anal sphincter, which
in the large majority of patients is due to an obstetric
tear, is treated by reconstruction of the external sphinc-
ter usually by an overlapping suture. The defect, which
is diagnosed by intra-anal ultrasound, will in obstetric
lesions always be located anteriorly whereas defects
following anal fistula surgery are usually located in the
posterior half of the external sphincter. Patients should
go through conservative treatment including biofeed-
back training before sphincter reconstruction is perfor-
med. It is our experience, however, that patients with
external sphincter lesion and severe incontinence (com-
paring to a Wexner score of 10 or more) usually will
require surgery.

The procedure is carried out with the patient either in

the lithotomy or prone jack-knife position and with
bowel preparation and antibiotic prophylaxis. In
patients with obstetric lesions an anterior curvilinear
incision parallel to the anal verge is made. The length of
the incision should be limited to approximately 180
degrees antero-laterally. The scar tissue is dissected
from the posterior vaginal wall to the level of the ano-
rectal ring and lateral dissection is continued until solid
external sphincter muscle is reached. The ends of the
external sphincter are mobilised and the repair is per-
formed by placing 3 to 4 2-0 polyglycolic acid mattress
sutures which overlap the cut ends of the muscle and
finally another 3-4 sutures to complete the overlap
repair. In patients without a total disruption of the
muscle an imbrication without division of the muscle
may be performed. In patients with a lax internal
sphincter imbrication of this muscle should be done
[287] and in patients with signs of perineal descent 2 or
3 anterior levator sutures may be added. Faecal diver-
sion is unnecessary since it offers no benefit in terms of
wound healing or functional outcome, and is a source
of morbidity  [288].

Early results of external sphincter repair for obstetric
lesions have generally been favourable with satisfacto-
ry continence in approximately 75% of the patients
[287-293] but after 3 to 5 years this figure has decrea-
sed to roughly 50% [293, 294, 161]. Furthermore,
higher age seems to reduce the success rate with infe-
rior results reported in women over 40 and 50 years
[292, 295]. Whether the repair is performed as an over-
lapping suture or as a simple end to end suture seems of
no importance [296]. 

Some of the poor results are due to an insufficient
repair, whether insufficiently performed or due to post-
operative dehiscence of the repair, which can be
demonstrated by intra-anal ultrasound at follow-up.
Dehiscence may be due to infection which occurs in up
to 24% resulting in disruption in about 10% [297]. In a
study of 10 consecutive patients who had undergone
external anal sphincter reconstruction by overlapping
suture for obstetric lesions and who had no infection or
wound disruption, ultrasound revealed sphincter
defects in 4 of 5 patients who were still incontinent
[298]. In such patients, repeated external sphincter
reconstruction may be performed successfully [299]
indicating that intra-anal ultrasound should be part of
the follow-up procedure in patients with persisting
incontinence.

Damage to the pudendal nerve expressed by a prolon-
ged pudendal nerve terminal motor latency has been
claimed to be a predictor of poor outcome of sphincter
repair for anal incontinence due to obstetric lesion
[119]. Recent studies have, however, do not support this
[292, 294].

In conclusion, external sphincter repair for traumatic,

II. ANAL SPHINCTER REPAIR
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mainly obstetric, lesions results in satisfactory long-
term continence in approximately 50%. The principal
predictors for a successful outcome are age and post-
operative infection.

In patients with refractory end stage faecal incontinen-
ce who have failed or who are not candidates for
sphincter repair or other standard therapy more advan-
ced surgical procedures may be tried. These are dyna-
mic graciloplasty, implantation of an artificial anal
sphincter and sacral nerve stimulation.

1. DYNAMIC GRACILOPLASTY

Graciloplasty for faecal incontinence was originally
developed for use in paediatric surgery [300]. It gained
a certain use also for incontinence in adults [301, 302],
but the functional results were too unreliable. Since
striated muscles are composed of a mixture of fatigue-
resistant type 1 fibres and fatigue-prone type 2 fibres
they are usually not able to sustain contraction for more
than a few minutes which means that it can only to a
limited degree act as a sphincter. By electrical stimula-
tion which replaces voluntary contraction, fatigue-
prone fibres are converted to fatigue-resistant fibres
which is the physiological basis for the use of a stimu-
lated gracilis transplant. The anatomical basis for use of
the gracilis muscle as an anal sphincter is the fact, that
the muscle receives its vascular and nerve supply
through one bundle at its proximal end which allows
mobilisation of the full length of the muscle from its
insertion at the tibial tuberosity.

The operation is carried out with the patient in the litho-
tomy position. The gracilis muscle is mobilized to its
insertion in the tibial tuberosity through one long or two
short incisions. Care must be taken not to damage the
neurovascular bundle. The muscle is transposed around
the anal canal in subcutaneous tunnels through two per-
ianal incisions at 3 and 9 o«clock. The tendon of the
muscle is usually fixed to the ischial spine, but may also
be fixed to the skin. Intramuscular electrodes are
implanted at the site of nerve entry and connected
through a subcutaneous tunnel to a neurostimulator pla-
ced in a subcutaneous pocket in the abdominal wall.
Prophylactic antibiotics are given from 1 to 3 days.
Before continuous stimulation is applied the muscle is
trained for 4 to 8 weeks according to a protocol. The
amplitude, pulse width, rate and duty cycle can be pro-
grammed telemetrically.

Satisfactory continence has been reported in 50 to 73%
of the patients [302-4].Complication rate is rather high
and especially infectious complications which occur  in

up to 30% of the patients are followed by a high rate of
therapy failure [304, 305]. The most serious of these
complications are necrosis of the transplant and erosion
through the anal canal. Impaired rectal emptying
without sign of anatomical obstruction but with a seve-
re impact on quality of life has been described in all
series. A multicentre study showed a convincing rela-
tionship between volume of patients and success rate as
well as rate of complications indicating that this thera-
py should only be carried out in specialist centres with
a reasonably large number of patients [306].

Since impaired rectal emptying with severe impact on
quality of life has occurred in a few patients in all
series, a history of obstructed defecation should proba-
bly be a contraindication for this procedure.

2. ARTIFICIAL ANAL SPHINCTER

Implantation of an artificial anal sphincter was first
reported in 1987 [308]. The sphincter used was origi-
nally designed for treatment of urinary incontinence but
subsequently the device has been modified to meet the
demands of a bowel sphincter, i.e. higher closing pres-
sure and increased strength of the cuff. The system
consists of an inflatable cuff placed around the upper
anal canal, a pressure-regulating balloon to maintain
closure of the cuff placed in the subperitoneal space
lateral to the bladder and a control pump accessible to
the patient to empty the cuff for defaecation placed in
the scrotum or labium. There is a button on the pump
which allows for deactivation and activation of the sys-
tem. The cuff is available in lengths from 10 to 12 cm
and in widths from 2 to 3.4 cm. In the reported series
the size mostly used has been a length of 11 cm and a
width of 2.9 cm. The pressure-regulating balloon
contains 40 ml of fluid and is available in pressure
ranges from 60 to 110 cm H2O.

The patients should have a full bowel preparation and
peri-operative antibiotic prophylaxis from 1 to 3 days.
The procedure begins with implantation of the cuff
around the anal canal. This is done either through two
perianal incisions at 3 and 9 o«clock or through one
transverse perineal incision. A tunnel is created around
the anal canal preferably at the anorectal junction and
posteriorly above the anococcygeal ligament. Through
a suprapubic incision the pressure regulating balloon is
placed in the laterovesical subperitoneal space. From
this incision the pump can be placed in the scrotum or
labium by blunt dissection and the components are
connected by tubings through subcutaneous tunnels.
The system is left deactivated for 4 to 6 weeks. No
diverting stoma is used.

In the first published series of 12 patients the indication
had mainly been faecal incontinence due to neuro-mus-
cular disease, a condition where no other treatment was

III. NOVEL SURGICAL
APPROACHES
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available [308]. Subsequent series have mainly inclu-
ded patients where sphincter repair for traumatic
lesions has failed and patients with idiopathic inconti-
nence and anal atresia [309-313].

All series are relatively small with 6 to 14 patients from
each participating centre. Acceptable continence has
been obtained in approximately 70% of the patients.
One series with long-term follow up (more than 5
years) showed that 7 of 17 patients had the system
removed due to infection, malfunction or obstructed
defaecation. It should be emphasised, however, that the
majority of these patients had an implant either with an
unmodified urinary sphincter or with one of the earlier
modifications of the sphincter; the patients available for
follow-up all had good to acceptable continence [314]. 

Complication rate in most series has been relatively
high with infection around the device being the most
serious and responsible for removal in up to 23% of the
patients [315]. Technical complications like rupture of
the cuff which occurred frequently with the earlier
modifications of the device are now rare. Obstructed
defecation without anatomical stenosis as described for
dynamic graciloplasty has also occurred in most series
and has in some patients required explantation. Other
complications leading to explantation have been ero-
sion of the cuff through the skin or into the anal canal
which emphasises the importance of placing the cuff as
close to the anorectal junction as possible and not to
overpressure the system. At present a total removal rate
of 20-25% probably must be expected, an important
fact to discuss with patients prior to the operation.

Implantation of the artificial anal sphincter may be
done on the same indications as for dynamic gracilo-
plasty except in patients with previous perianal infec-
tions or with a thin and scarred perineum where a
muscle transplant is preferable. It should be emphasised
that due to the relatively high risk of treatment failure
and of complications requiring re-operation patient
selection for both procedures should be very strict.

3. SACRAL NERVE STIMULATION

One of the newer modalities for faecal incontinence is
stimulation of the sacral nerves through the foramina of
the sacrum. The technique is at present under evalua-
tion but in contrast to dynamic graciloplasty and the
artificial sphincter it is not a sphincter replacement the-
rapy and consequently requires an anal sphincter with
some degree of function.

This means that its main indications probably will be
incontinent patients with an intact anal sphincter, i.e.
idiopathic incontinence, patients who are still inconti-
nent after external sphincter repair for traumatic
lesions, incontinence after spinal lesions and patients
with persisting incontinence after surgery for rectal pro-

lapse and possibly also patients with continence distur-
bances after low anterior resection for rectal cancer.

Unlike the two other operations this is a minimally
invasive procedure which is usually performed in two
steps. The operation is carried out with the patient in the
prone position. The outline of the sacral bone is marked
on the skin and the sacral foramina are located. Shea-
thed needles are inserted in the sacral foramen of S2, S3
and S4. After placement of the needles current is
applied in graduated amplitude until a muscle response
is obtained, monitored visually and by anal electomyo-
graphy and pressure recording. Typically, S2 stimula-
tion results in contraction of the perineum and usually
also in an inward movement of the heel and contraction
of the toes and foot, S3 stimulation results in a clamp-
like contraction of the levator ani and plantar flexion of
the great toe, and S4 stimulation in contraction of the
levator ani but no leg or foot activity. The nerve that
gives the most efficient contraction is chosen for tem-
porary stimulation. 

An incision is made over the sacrum with the needle
left in place and when the foramen is identified the
needle is replaced by a stimulating electrode which is
fixed to the periosteum of the sacrum with two non-
absorbable sutures. After having checked the efficiency
of stimulation, the electrode is through a subcutaneous
tunnel to the flank connected to a temporary pulse
generator. The system is now tested for 2 to 3 weeks,
and if the patient gains satisfactory continence a per-
manent pulse generator is implanted by the same tech-
nique as described for dynamic graciloplasty. The ope-
ration requires no bowel preparation but antibiotic pro-
phylaxis from 1 to 3 days is recommended.

It is possible in some patients to replace the first step of
the operation with an even less invasive test procedure
simply by inserting temporary stimulating electrodes
into the sacral foramina through the needles (percuta-
neous needle electrodes).

The first results with this technique was published by
Matzel et al in 1995 [316] who described a successful
outcome in three patients with traumatic incontinence
in two and incontinence after rectopexy in one. Similar
encouraging results both for short term and permanent
stimulation have been reported from other centres [317,
318]. Satisfactory long-term continence has been des-
cribed in a series of 6 patients with a follow up from 5
to 66 months [319]. 

4. INJECTABLE BIOMATERIAL

Perianal injection of fat [320], glutaraldehyde cross-
linked collagen [321] and silicone biomaterial [322] in
patients with passive anal incontinence due to internal
sphincter dysfunction or disruption have been sucess-
fully reported in small series.
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An option which should be considered in patients
unsuitable for the procedures described above is the
antegrade colon lavage through an appendicostomy ori-
ginally described for faecal incontinence in children
[323]. A recent study where the technique was used for
faecal incontinence in 10 adults showed that 6 gained
satisfactory continence [324].

A number of patients in whom the surgical procedures
described above are inapplicable or do not lead to satis-
factory bowel control should be offered a permanent
colostomy. With the stoma appliances now available a
colostomy offers the patient a far more social accep-
table life than severe uncontrolled faecal incontinence.
There are no published studies comparing quality of life
in patients with anal incontinence with and without a
colostomy.

There is a number of surgical options for the treatment
of faecal incontinence.

Post anal repair is associated with poor long term
results (4).

Overlapping anal sphincter repair achieves good long
term results in about 50% of patients (4).

In patients where simple sphincter reconstruction fails
or is unsuitable there is a number of newer options avai-
lable. The role of these is as yet not well-established,
nor are the long-term success rates. Some of these
methods carry a considerable risk of side effects and
consequently a careful patient selection is mandatory.

Sacral nerve stimulation for faecal incontinence is a
promising therapy but indications and contraindications
are still not clarified.

Faecal incontinence during childhood may be a symp-
tom of delayed acquisition of toileting skills or may
reflect serious underlying organic or functional patho-
logy. Whatever the cause, the social and psychological
consequences for the child and their family are often
profound. For management to be successful the physi-
cal and psychological components will need to be
addressed.

There are considerable cultural differences in toilet trai-
ning and across the world children acquire bowel
control at anytime between 1 year and 4 years of age
[325-7]. Children tend to be trained earlier when the
carer is able to immediately respond to signals that the
child is about to defaecate. The trend in Western cul-
tures has changed in the past 30 years to allow a more
child-oriented approach in which the behaviour of the
child dictates when toilet training is introduced [328].
In the USA the average age at which bowel control is
gained is 28 months and the vast majority of children
will have acquired bowel control by 4 yrs of age [329]. 

The pattern of bowel actions changes during early life
from an average of 3 stools per day in the neonate to 1.7
stools per day at 1 year of age. 97% of preschool chil-
dren in the UK will pass stool within the range 3 times
per day to alternate days [330]. 

Epidemiological data on faecal incontinence in the nor-
mal childhood population is variable. Bellman observed
a prevalence of 1.5 % among 7 yr old Swedish children
[331] and Rutter in the UK reported a similar prevalence
in 10-11 year olds [332]. It accounts for 3% of referrals
to a medical clinic in Boston [333] and 25% of referrals
to specialist paediatric gastroenterology clinics.

Differences in definition can lead to confusion when
comparing literature. In the USA encopresis is defined
as Òinvoluntary faecal soiling in the presence of func-
tional constipation, in a child over the age of 4 yearsÓ.
Within the UK and Australian literature this is usually
called ÒsoilingÓ with the term encopresis being reserved
for those where there appears to be voluntary passage
of stool into a socially unacceptable place, implying a
large behavioural element. This is a far less common
cause of incontinence.

II. DEFINITIONS

I. INTRODUCTION

H.  FAECAL INCONTINENCE
IN CHILDREN

Surgery should normally be reserved for patients who
have failed conservative therapy, except in cases of
severe sphincter disruption and symptoms (D).

Surgery is seldom, if ever, indicated for minor symp-
toms (D).

VII. RECOMMENDATIONS

VI. SUMMARY

V. COLOSTOMY

IV. ANTEGRADE LAVAGE (ACE
PROCEDURE)
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A Multinational Consensus Document On Functional
Gastrointestinal Disorders: Rome II [334] identifies
functional faecal retention and functional non-retentive
soiling as separate entities with the following descrip-
tions:

ÒFunctional faecal retention is the most common cause
of constipation and faecal soiling in children. It consists
of repetitive attempts to avoid defecation because of
fears associated with defaecation. Consequently, a fae-
cal mass accumulates in the rectum.Ó

ÒFunctional non-retentive soiling may be a manifesta-
tion of an emotional disturbance in a school-aged child.
Soiling episodes may have a relationship to the presen-
ce of a specific person (e.g., a parent) or time of day,
and may represent impulsive action triggered by
unconscious anger.Ó

1. ORGANIC

Table 16 gives the most common organic causes of
childhood bowel symptoms.

The first role of the paediatrician is to identify those
few children with underlying organic disease such as
HirschsprungÕs Disease, anorectal anomaly and those
with a neuropathic bowel. One in 5000 children is born
with HirschsprungÕs disease. Reports of faecal inconti-
nence after surgery vary widely. Several studies show a
prevalence of 10 Ð 20% [335, 336] but Catto-Smith and

colleagues in Melbourne have described soiling in 80%
of 60 patients followed up by questionnaire and inter-
view [337].

Ninety percent of those with meningomyelocoele will
experience faecal incontinence of some degree [338]. It
is important to identify children with less overt spinal
abnormalities, such as spinal dysraphism and sacral
agenesis as the majority in this group will also have a
neuropathic bladder. Preservation of the upper renal
tract from reflux and infection is a priority in order to
protect future renal function.

2. FUNCTIONAL RETENTIVE SOILING

95% of children who soil have no inherent bowel or
neurological abnormality but are incontinent as a result
of functional constipation. There has been considerable
debate as to the relative influences of psychological,
behavioural and physical factors in the development of
constipation but the cause of severe constipation is pro-
bably multifactorial. 

In young children, stool holding is a common antece-
dent of constipation seen in 13% of 480 children follo-
wed through the toilet training process by Taubman
[329]. Parents may describe manoeuvres and postures
adopted by the child that almost certainly represent
avoidance of defaecation. Such behaviour is reinforced
by episodes of painful defaecation, as with anal fissure.
In older children, reluctance to use toilet facilities at
nursery and school may also precipitate stool holding
and subsequent constipation (Ross and Price Ð personal
communication). 

The stool in overflow soiling may be loose and therefo-
re interpreted as diarrhoea. 10-20% of children are
thought by their parents not to be constipated [339,
333]. However in these children, the fact that they have
little sensation of the passage of this stool should alert
the paediatrician to the likelihood of constipation as the
underlying cause of the soiling.

3. FUNCTIONAL NON-RETENTIVE SOILING

Children over four years who do not have underlying
constipation and have no organic or anatomical abnor-
mality are defined as having Ònon-retentive soilingÓ.
They often pass normal stools into clothing at normal
stool frequencies. Day and night time enuresis is com-
monly associated. 

Primary and involuntary soiling may be due to delayed
toilet training. This may be associated with general deve-
lopmental delay or with the group of interrelated condi-
tions that includes developmental coordination disorder,
autism, other language impairments and attentional diffi-
culties such as Attention Deficit Hyperactivity Disorder

III. CAUSES OF CONSTIPATION
AND FAECAL INCONTINENCE IN

CHILDHOOD
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Table 16 : Organic causes of constipation and faecal incon-
tinence in childhood

Neuropathic Ð meningomyelocoele, spinal dysraphism, spi-
nal tumour, sacral agenesis, Cerebral palsy, dystrophia myo-
tonica

Anorectal anomaly Ð anal atresia, stenosis, ectopic anus

Acquired anal conditions - anal fissure, Group A strepto-
coccal infection, lichen sclerosis et atrophicus, anal sexual
abuse

Congenital bowel disorders Ð HirschsprungÕs, neuronal
intestinal dysplasia, chronic intestinal pseudo-obstruction

Miscellaneous medical conditions

Hypothyroidism
Hypercalcaemia
CowÕs milk protein intolerance

Drugs
Opiate analgesia
Loperamide
Anticonvulsants
Oxybutynin



[340]. Functional constipation is also common in this
group.

Secondary or voluntary soiling is more likely to have an
underlying psychological cause especially when it is
related to specific and identifiable triggers. Children
with a history of abuse or neglect often have continen-
ce problems with soiling in 26% [341]. However chro-
nic faecal retention needs to be excluded.

1. PSYCHOLOGICAL AND BEHAVIOURAL

Whatever the cause of faecal incontinence, loss of
bowel control is one of the most devastating symptoms
a child can suffer. Soiling results in increased anxiety
and loss of self-esteem. There are significant negative
effects on relationships with family members and at
school where bullying can become a serious problem.
Children are often blamed for being ÒlazyÓ as it is not
understood that they have little or no bowel control.
Many children respond by denial and will hide soiled
pants rather than admit to an accident. The whole fami-
ly, not just the affected child, can experience guilt and
failure with associated shame and secrecy leading to
isolation [342]. Parents and other carers often give
confusing messages by being cross and punitive at
times but encouraging and forgiving at others. Conti-
nuing problems can lead to Òlearned helplessnessÓ as all
attempts to control the soiling fail [343-5]. Behaviour
problems defined by parents are found in up to 40% of
children with soiling (344, Butler, personal communi-
cation) but these are not generally as severe as in chil-
dren referred to child mental health services [346].
Most of these behaviour difficulties resolve with suc-
cessful treatment of soiling indicating they are likely to
be secondary. However some children with severe
behavioural difficulties associated with poor intra fami-
ly relationships do not have good outcomes [347].
Breaking these negative cycles by engaging the child
and family with appropriate explanations in a non-bla-
ming fashion is vital. It should generate the motivation
to cooperate with the management of the condition. 

2. EDUCATIONAL

Although up to 40% of children will not have gained
full bowel control by entry into nursery at 3 years of
age, lack of adequate provision for these children can
cause difficulties. In the UK, Department of Health gui-
dance suggests that schools should Òrecognise the need
for unrestricted access to non-threatening toilet facili-
tiesÓ. However, school toilets are often unsatisfactory
or viewed as such by children [348]. 

The aim of assessment is to identify the cause of faecal
soiling and especially identify those children where
there may be an underlying organic condition. Other
related problems need exploring and an appropriate
management plan developed that takes into account the
whole child and family.

1. HISTORY

A careful history is vital. The areas that should be cove-
red  are given in Table 17.

2. EXAMINATION

The soiling child should be examined as follows:

Growth and general overview to exclude failure to thri-
ve and neglect.

Abdomen Ð distension, palpable faecal mass. 

Anus and genitalia Ð careful inspection for abnormali-
ty. 

Perianal sensation, inspect lower back, spine and but-
tocks, check lower limb reflexes to exclude any sug-
gestion of neuropathy.

Rectal examination is not usually necessary and may
cause distress to younger children.

3. INVESTIGATIONS

In functional constipation few investigations are indica-
ted. CowÕs milk protein intolerance may present as
intractable constipation and should be considered in an
atopic child [349].

Anal manometry and rectal biopsy are indicated if
HirschsprungÕs disease is a possibility. This should be
suspected with a history of delayed passage of meco-
nium or severe constipation starting shortly after birth.
Endoanal sonography may provide information about
external anal sphincter configuration. 

Where there is doubt and perhaps when parents need
convincing evidence a plain abdominal X ray can show
significant faecal loading and gross rectal enlargement.
A rectopelvic ratio greater than 0.61 has been suggested
as demonstrating enlargement [350]. Scoring systems
have been devised in an attempt to quantify faecal loa-
ding [351, 352]. Measurement of bowel transit time
using radiological markers may contribute to the clini-
cal picture [353].

¥ Anal Manometry

Anal manometry is an invasive investigation and is not
regarded as routine. It may contribute useful information
in children suspected of having a neuronal abnormality
or where response to conventional treatment is poor.

V. ASSESSMENT

IV. SECONDARY EFFECTS 
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Children with chronic constipation have significantly
increased rectal volume [353] and rectal myohypertro-
phy [354]. 50% of 34 constipated children studied by
Loening-Baucke had an abnormal increase in external
sphincter activity during attempts to pass a balloon [354].
There is no evidence for any underlying abnormality in
rectal sensation or rectal wall compliance in children
with faecal impaction [350]. Anal manometry abnorma-
lities have been shown to persist even after effective
treatment of constipation and encopresis [354].

Most authors advocate a multidisciplinary approach in
which psychosocial and biological issues are both
addressed [356, 344]. Nolan and colleagues in a large
randomised found a multimodal approach (disimpaction,
maintenance laxatives and behaviour modification) and
to be superior to behaviour therapy alone [357].

There are various components to a successful treatment
plan (Figure 5):

1. EXPLANATION / ÒDEMYSTIFICATIONÓ

It is crucial that parents, carers and the child understand
the reason why soiling is occurring. The child is likely
to have little or no sensation of soiling episodes. Ack-
nowledging this is a relief for children who previously
have not been believed, although it may cause guilt for
those parents.

2. TOILETING PROGRAM

Establishing a normal and regular pattern of bowel eva-
cuation is central to eventual success for children with
soiling from any cause. Star charts and reward systems
can be used to reinforce this behaviour. Externalisation
of the bowel problem by using ideas such as goal sco-
ring charts or beating that Òsneaky pooÓ can be helpful.
Behavioural programmes like these on their own have
been shown to be of benefit [358] but are even more
successful when used in conjunction with appropriate
laxative medication [357]. Continuing follow up and
support to maintain motivation is important.

3.  DIET AND FLUID INTAKE

A well balanced diet with a reasonable fibre intake is
likely to be helpful. Experimental studies have shown
that increasing fibre results in shorter bowel transit
times and stool with greater volume and water content
[359]. Mean daily fibre intake in constipated children
was statistically lower than that of controls in a series
from Greece [360] but low fibre intake is not thought to
be the only causative factor. Excessive consumption of
milk or poor fluid intake probably contributes.

VI. MANAGEMENT
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Table 17 : History in childhood faecal incontinence

Reason 

Age of onset, any initiating factors. Constipating 
Primary or secondary event?

Present stool habits Ð interval, size 
(any huge) and consistency  

Soiling Ð interval, amount, consistency, 
when and where.  

Coping strategies. Hiding soiled pants? 
School involved?  

Attitude of child, parent, school friends etc. 

Co existing conditions. Congenital or Neuropathy? 
acquired disorders 

Atopy CowÕs milk 
intolerance? 

Medication (e.g. anticholinergics, Constipating 
anticonvulsants, opiates) effect 

Learning or attentional difficulties, Delayed 
language impairment. toileting  

Behavioural problems 1¡ or 2¡ to 
soiling? 

Previous surgery Ð especially related Association 
to GI tract 

Previous GI symptoms Constipation 
associated 

Birth history Ð delay in passage of 
meconium, early constipation HirschsprungÕs 

Family history of bowel related difficulties Genetic or 
dietary

Social history, any past history of Abuse
any type of abuse associated

Toilet training history Ð delay, holding, Constipation
toilet refusal. 

Age when could identify need to pass 1¡ or 2¡
stool without prompting soiling 

Nocturnal enuresis, day wetting, Association
frequency, urgency 

Diet (fibre content and balance) Very low 
fibre, 
restricted 

Fluid intake and type. Poor total 
intake or milk 
in  excess 



1023

Figure 5 : Algorithmic approach to management of childhood soiling

Figure 5 : Flow chart for management of faecal incontinence in children

Comprehensive Evaluation including Psychological
and Educational aspects
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4. LAXATIVES

There is general consensus that the child with constipa-
tion and overflow soiling requires laxative treatment
with the aim of evacuating retained stool and maintai-
ning regular bowel actions thereafter [343, 361, 362].
The evidence base to support the choice of laxatives is
however small. Within the UK and Australia the com-
mon practise is to combine osmotic laxatives such as
lactulose with stimulants such as senna, sodium pico-
sulphate or sodium dioctyl. There are however very few
relevant clinical trials and none which contribute signi-
ficantly to the debate. Lubricants such as mineral oil
provide the mainstay of treatment in USA often in com-
bination with laxatives such as senna. Lipoid pneumo-
nia has been described with mineral oil treatment and
this should be used with caution in a child at risk of
aspiration [363]. Faecal impaction can often be cleared
with oral laxatives and lubricants in adequate doses, but
in more resistant cases, enemas may be required. Many
children find these distressing and effective evacuation
of stool is often possible without resorting to rectally
administered treatment [364]. Isotonic intestinal lavage
with polyethylene glycol is effectively and clears retai-
ned faeces in severe refractory constipation [365, 366].

Once retained stool is cleared soiling will dramatically
reduce. Various approaches have been used to maintain
regular bowel actions Ð the mainstay being laxative
treatment with behavioural approaches, designed to
establish a regular toileting routine, enhance complian-
ce and maintain motivation.

5. BIOFEEDBACK

Biofeedback training appears to have short term bene-
fits [367, 368] but more recent controlled studies have
not demonstrated that these are greater than the success
following standard combined behavioural and laxative
therapy with supportive follow up [369, 370]. There is
some evidence it may be helpful in children who have
nonretentive soiling [371].

6. COMPLEMENTARY THERAPIES

Abdominal massage with or without aromatology,
reflexology, homeopathy and acupuncture can all be
helpful, sometimes in conjunction with standard mana-
gement, where they assist in establishing a regular toi-
leting routine. Evidence base for these therapies is
poorly established.

7. GENERAL SUPPORT

Faecal incontinence has socially isolating effects for the
whole family. The network of support is generally less
than for other chronic conditions but appropriate litera-
ture and advice can be very helpful. Within the UK, the

charitable organisation ERIC, Enuresis Resource and
Information Centre [372], has done much to raise the
profile of this disabling childhood problem.

8. SPECIALIST PSYCHOLOGY AND PSYCHIATRY

SERVICES

Children whose soiling is associated with complex
family functioning difficulties may need the expertise
of a child and family mental health team.

In those with structural or neuropathic abnormalities
the aim is to achieve social continence. The treatment
approach, once corrective surgery is complete, is
remarkably similar Ð namely to remove faecal impac-
tion and maintain regular bowel actions. Laxatives and
regular toileting plans (with physical aids for those with
additional disabilities) may be sufficient but in those
with inadequate bowel emptying additional techniques
such as use of enemas or rectal washouts may be requi-
red to prevent overflow soiling. Malone in 1990 intro-
duced the surgical technique of the antegrade colonic
enema (ACE) whereby the large bowel is irrigated via
a caecostomy tube or appendix stoma [373, 374]. By
keeping the large bowel empty in this way overflow
soiling can be largely abolished. This technique has
also been used in severe intractable functional consti-
pation with megacolon [375]. 

Several studies have demonstrated the chronicity of this
condition. The prognosis seems better in those diagno-
sed before the age of 4 years with recovery in 63% of
children followed up by Loening Baucke [376]. In
older children approximately 50% will have disconti-
nued laxatives at 12 month follow up, with a further
20% coming off laxatives in the next 2 years [377-9]. In
ClaydenÕs series of over 300 children with severe
constipation, laxative treatment was required by 56%
for over 12 months [343]. At a mean of 6.8 years after
treatment nearly 70% of 43 constipated children revie-
wed by Sutphen were entirely asymptomatic. Mild
constipation persisted in 13. Faecal incontinence per-
sisted in 3 of the 17 children who first reported it [380].

Most children have gained bowel control by 4 years of
age [2].

IX. SUMMARY

VIII. OUTCOME OF CHILDHOOD
FAECAL INCONTINENCE

VII. ASSOCIATED DISABILITIES
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The prevalence of faecal incontinence is around 1.5%
at 10 Ð 11 years of age (2).

Functional results of reconstruction of congenital ano-
rectal anomalies (eg imperforate anus and Hirschs-
prungÕs disease) may be poor. These children require
long term follow up (3). 

The vast majority of soiling children have functional
retentive soiling secondary to constipation with no
underlying organic abnormality. Stool holding is a com-
mon antecedent of constipation (3).

Psychological and behavioural problems are common
and are usually secondary to the soiling. These impro-
ve when the child becomes continent (3).

Functional non-retentive soiling is less common and
may be due to delay in establishing bowel control or to
significant psychological and behavioural problems
associated with other family and relationship difficul-
ties.

Biofeedback training has been found useful for some
children with functional non-retentive soiling (3).

A multidisciplinary approach to the management of
functional retentive soiling is more likely to be suc-
cessful. Parents and children need a clear understanding
of the reasons why soiling is occurring in order to pre-
vent intolerance and encourage compliance with the
programme. Behavioural issues need to be addressed in
conjunction with a combined laxative and toileting pro-
gramme (2). 

Laxative therapy may be needed for many months to
maintain regular bowel actions (2).

Outcome is generally better when the condition is dia-
gnosed early (2). 

Figure 5 gives an algorithm for management of soiling
in children. 

Few medical symptoms are as distressing and social
isolating for older people as anal incontinence (AI), a
condition which places them at greater risk of morbidi-
ty, dependency, hospital admissions, and instutionalisa-
tion. Many older individuals with AI will not volunteer
the problem to their general practitioner, and regretta-
bly, doctors and nurses do not routinely enquire about
the symptom. This Ôhidden problemÕ therefore leads to
social isolation and a downward spiral of psychological
distress, dependency, and poor health. The condition
takes its toll on carers also; anal incontinence surpasses
even dementia as a leading reason for requesting nur-
sing home placement. 

¥ Data sources

A computer-assisted search of the English language
literature using Medline (to present), Cochrane Library
databases, reference lists from recent systematic
reviews and book chapters. 

Details are presented in Section B (above); the follo-
wing is a summary of current evidence. The studies
reviewed include one prospective short-term cohort
study [381]; all the others are cross-sectional surveys
[45, 16, 382-6]. Risk factor analyses were unadjusted in
several studies [383, 385], and retrospectively conduc-
ted in all but one [381]. 

1.  SUMMARY

The prevalence of AI increases with age, particularly in
the 8th decade and beyond (2). The prevalence of AI
also varies with the general health of the patient, and is

II. EPIDEMIOLOGY OF ANAL
INCONTINENCE IN OLDER PEOPLE

Ð PREVALENCE AND RISK 
FACTORS

I.  INTRODUCTION

I. ANAL INCONTINENCE IN
THE OLDER ADULT

¥ Levels of evidence and research into the most
common cause of FI in children Ð functional
retentive soiling - are generally poor although
combined laxative and behavioural toileting pro-
grammes have been shown to be more effective
than either alone (B).

¥ A comprehensive and holistic assessment is
necessary with consideration of family, psycholo-
gical and educational issues (D).

¥ The few children with organic causes of faecal
incontinence must be identified, investigated and
managed appropriately. Children with a neuropa-
thic bowel or congenital bowel anomalies should
be managed within specialist paediatric units (D).

¥ There is often a considerable delay before chil-
dren with FI present to knowledgeable health pro-
fessionals indicating a need for general health
promotion and professional training in this area.

X. RECOMMENDATIONS
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therefore higher in the acute hospital and nursing home
setting than in the community (2). The prevalence of AI
in elderly people is equal or greater in men than
women. Nursing home studies show great variablity in
prevalence between institutions (2). AI is often combi-
ned with urinary incontinence in older individuals (2).
Impaired mobility, dementia and loose stool are prima-
ry risk factors for AI in older people (2). 

2. RECOMMENDATIONS

In a British primary care study of patients aged 75 years
and over, only half of those reporting AI (or their
carers) had discussed the problem with a health care
professional, and only one out of eight patients with
daily AI had done so. The GPÕs involved in this study
reported full knowledge of incontinence status in only
33% of patients with a continence problem [382].

In Australian survey of acutely hospitalised patients of
all ages, only 1 in 6 of those reporting AI had the symp-
tom documented by ward nursing staff [384].

A US nursing home study showed that nursing staff
were aware of AI in only 53% of residents self-repor-
ting the condition [387]. The kappa value for concor-
dance between resident and nurse reporting of AI was
only 0.34 (0.24-0.43 95% CI).

In an English nursing home study, only 4% of patients

with long-standing AI had been referred to their general
practitioner for further assessment of this problem [199].

1. SUMMARY

Physicians and nurses have a low awareness of AI (2).
Within the nursing home, there is a low rate of referral
by nursing staff of residents to their primary care phy-
sicians for further assessment of AI (2), which may
reflect a tendency toward conservative nursing manag-
ment (e.g. use of pads only without further evaluation).

2. RECOMMENDATIONS

1. QUALITY OF DATA

The findings from physiological studies of the lower
bowel in older adults tend to be variable due to a) a
variety of different techniques used in measuring ano-
rectal function, b) unclear definition of the normative
range of manometric measures for older people, c) poor
matching between cases and controls of clinical factors
which may affect gut function (e.g. level of mobility),
or inadequate clinical information [388, 389] and d)
small subject numbers in some cases [389-91]. Studies
reviewed are cohort case-control to evaluate age-effect
[392-4], young-old healthy subject comparisons [390,
391], and age- and sex-matched case-control studies of
continent versus incontinent patients [388, 389, 395].  

¥  Anorectal function in healthy older adults

Studies of age effect in healthy volunteers have shown
a linear reduction with ageing in squeeze pressures in
women after the age of 70, and in men from the 9th
decade onwards [392, 393]. Age beyond 70 years was
associated with reduction in basal pressures in both
genders, but to a greater degree in women [392, 393]. A
study of healthy adults in early old age showed no dif-
ferences in sphincter pressures when compared with
healthy young people [391].

IV. THE AGEING LOWER BOWEL
AND PATHOPHYSIOLOGY IN
OLDER ADULTS WITH ANAL

INCONTINENCE

General practioners, primary care nurses, hospital
ward staff, and nursing home nursing staff should
routinely enquire about bowel incontinence in older
patients (B). 

Older patients with AI should be further assessed for
reversible causes, regardless of their institutionalisa-
tion status (B).

III. ANAL INCONTINENCE IN
OLDER ADULTS - THE ÔHIDDENÕ

PROBLEM

Bowel continence status should be identified by
direct questionning and/or direct observation in nur-
sing home residents, hospital inpatients aged 65 and
over, people aged 80 and beyond living in the com-
munity, and older adults with impaired mobility
and/or cognition (B).

The high prevalence of AI in older men (B) should
prompt exploration of aetiologies other than child-
birth in ageing adults.

Variability of AI prevalence between nursing homes
(B) implies that different standards of care may
impact the occurence of the condition.

Standardised definition of AI in older people would
be useful in both clinical and research arenas.

Further epidemiological studies are required to further
characterise AI in older people, particularly in the
acute hospital and primary care settings. Such studies
should include evaluation of unmet need for patients
and carers.
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Rectal motility appears to be unaffected by healthy
ageing [390], but an age-related increase in anorectal
sensitivity thresholds has been observed, starting at an
earlier age in women than men [394]. 

2. ANORECTAL FUNCTION IN OLDER ADULTS

WITH FAECAL INCONTINENCE

Rasmussen et al found prolonged pudendal nerve ter-
minal motor latency (>2.2ms) in 34% of women aged
over 50 with AI, though no relationship was observed
between pudendal neuropathy and basal or squeeze
pressures [396]. Advancing age was however related to
declining basal pressures. Vaccaro et al similarly found
an age-related increase in pudendal neuropathy in
incontinent women, again unrelated to squeeze pres-
sures [397]. Single fibre EMG in incontinent patients
aged over 70 years showed increased fibre density in
the external anal sphincter muscles compared with
continent subjects, indicating some local reinnervation
of these muscles following neurogenic damage [389].

Barrett et al. examined anorectal function in elderly
medically frail incontinent patients and continent age-
and sex-matched controls [388]. Individuals with AI
had reduced internal anal sphincter pressures, and a
lower threshold for expulsion of a rectal balloon.
Patients with AI and dementia were more likely to exhi-
bit multiple rectal contractions in response to rectal dis-
tension, though the role of these ÔuninhibitedÕ contrac-
tions in causing incontinence was unclear [388, 398].

A similar matched case-control study showed that
elderly patients with rectal impaction and soiling had
impaired rectal sensation (needing a larger volume
before feeling the presence of a rectal balloon and the
urge to void), lower rectal pressures during rectal dis-
tension, and impaired anal and perianal sensation (Ôrec-
tal dyscheziaÕ) [395]. Basal and squeeze pressures were
however unimpaired in these patients, and the rectoanal
inhibitory response was well-preserved. The authors
concluded that overflow AI is primarily due to locally
secreted mucus from around an irritative rectal faecal
mass leaking out, despite well-preserved anal sphincter
integrity. 

a) Summary

Anorectal function in healthy older persons is characte-
rised by a tendency towards an age-related reduction in
internal anal tone (2), and a more definite decline in
external anal sphincter tone, especially in older women
(2). An age-related decline in anorectal sensitivity in
women has been observed (3), but rectal motility is
well-preserved (3). Ageing alone however, appears to
have little impact on anorectal function until later old
age Ð from the 7th decade upwards in women and even
later in men (2). 

Age-related internal anal sphincter dysfunction is an
important factor in faecal incontinence in elderly
people (2).

Although pudendal neuropathy is an age-related pheno-
menon in women with AI (2), its significance as a pre-
disposing factor for incontinence is unclear.

Stool impaction predisposing to overflow is related to
rectal dyschezia in frail older adults, a condition cha-
racterised by reduced tone, increased compliance and
impaired sensation (3b). Overflow AI is due to mucus
secretion from around a rectal faecal bolus, rather than
to impaired sphincter function (3). 

b) Recommendations

1. QUALITY OF DATA

Risk factor studies have been reviewed above, and
there is little additional data on causes of AI in this
population. The causes of AI in older people, unlike in
younger adults, are often multifactorial. The aim of this
section is to categorise AI in the older adult by primary
cause in a clinically meaningful way, emphasising the
identification of potentially reversible factors.

a) Overflow incontinence secondary to constipa-
tion and stool impaction

The prevalence of faecal impaction and overflow AI is
high in nursing home patients, implying that insitutio-
nalisation may place older individuals at greater risk of
this condition. Tobin et al showed overflow to be the
underlying problem in 52% of nursing home residents
with long-standing AI [199], while Read reported that
faecal impaction was the main reason for acute hospita-
lisation in 27% of nursing home residents admitted over
the course of a year [395].

V. CAUSES OF FAECAL INCONTI-
NENCE IN OLDER PEOPLE

¥ Overall, the physiological data suggests that AI
should not be considered an inevitable conse-
quence of ageing (B).

¥ Older adults with AI should be evaluated for age-
related reduction in internal and external sphinc-
ter function (B).

¥ Older patients with AI require a digital examina-
tion to identify rectal stool impaction causing
overflow (B). Patients who are unaware of the
presence of a large faecal bolus in the rectum may
have rectal dyschezia, and should be considered
at risk of recurrent impaction with overflow (B)
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While there is virtually no published data on causes of
impaction and overflow, there are several studies eva-
luating potentially modifiable risk factors for constipa-
tion in older adults. Only one of these was prospective;
Robson et al looked at baseline characteristics predicti-
ve of new-onset constipation in elderly nursing home
patients, using the US Minimum Data Set instrument.
Seven percent (n=1,291) developed constipation over a
3-month period. Independent predictors were white
race, decreased fluid intake, ParkinsonÕs disease,
decreased mobility, arthritis, greater than 5 medications
and dementia [399]. In mainly retrospective studies,
other researchers have identified the following causes
of constipation in older people:

Immobility - Symptoms of constipation, and level of
laxative use have been shown to be less in older people
who are more physically active [400-402]. 

Medication side-effects - Drugs most implicated are
iron supplements, calcium supplements, calcium chan-
nel blockers, opiates, and non-steroidal anti-inflamma-
tory drugs [403, 404]. Another important group of
drugs affecting the bowel are those with anticholinergic
properties (e.g. antipsychotics, tricyclic antidepres-
sants, oxybutynin) which may induce irreversible colo-
nic laxity with long-term use [402]. 

ParkinsonÕs disease patients may suffer greatly from
constipation because of dual pathologies of primary
degeneration of dopaminergic neurons in the enteric
nervous system resulting in prolonged transit throu-
ghout the entire gut [405], and pelvic dyssynergia resul-
ting in rectal outlet delay and prolonged straining (406)

Low dietary fibre intake is common in the elderly, and
has been associated (through meta-analysis) with
increased stool weight and decreased transit time in
healthy and constipated adults [407]. 

Low fluid intake in older adults has been related to slow
colonic transit [408], and in young male volunteers
over a 1-week period has been shown to reduce stool
output [409]. Elderly people are at greater risk of dehy-
dration due to impaired thirst sensation, and less effec-
tive hormonal responses to hypertonicity, while those in
nursing homes and hospitals may in addition have func-
tional reasons for being unable to drink. 

Dementia predisposes individuals to rectal dyschezia
[395, 398], possibly partly through ignoring the urge to
defecate; a study in which young men deliberately sup-
pressed defecation resulted in a prolongation of transit
through the rectosigmoid with a marked reduction in
frequency of bowel movements [410].

2. FUNCTIONAL INCONTINENCE

Functional incontinence occurs in individuals who are

unable to access the toilet in time due to impairments in
mobility, dexterity, or vision. These patients may even
have normal lower gut function. Epidemiological stu-
dies of nursing home residents (see above) have repea-
tedly shown that poor mobility is a strong risk factor for
AI after adjustment for other variables [381, 16, 386]. 

3. DEMENTIA-RELATED INCONTINENCE

Patients with advanced dementia may have a neurolo-
gically disinhibited rectum, with a tendency to void for-
med stool once or twice daily following mass peristal-
tic movements. Tobin et al documented dementia as the
primary cause of AI in 46% of nursing home residents
[199]. These individuals are very commonly inconti-
nent of urine also.

4. COMORBIDITY-RELATED INCONTINENCE

The following diseases may cause AI, and are more
common in older people:

Stroke - Immediately following a stroke 40% of indivi-
duals are incontinent, and 10% remain so 6 months
after the acute event [29]. There is very little data exa-
mining the pathophysiological basis for AI following
stroke. AI in 3-month stroke survivors was shown to be
more strongly associated with potentially modifiable
factors of anticholinergic medication use, and functio-
nal difficulties in getting to the toilet, than with stroke
severity or location in a multivariate adjusted analysis
[411]. 

Diabetes mellitus - AI may occur in people with diabe-
tic neuropathy affecting the gut through the dual
mechanisms of a) bacterial overgrowth resulting from
severe prolongation of gut transit causing the characte-
ristic nocturnal diarrhoea and b) multifactorial anorec-
tal dysfunction [412]. Case-control studies show that
diabetic patients with AI have reduced basal and squee-
ze pressures, spontaneous relaxation of the internal anal
sphincter, reduced rectal compliance, and abnormal
rectal sensation [412, 413].

Sacral cord dysfunction - The neuropathophysiology of
rectal dyschezia  [18] is compatible with diminished
parasympathetic outflow from the sacral cord. Condi-
tions in older persons that could impair sacral cord
function are ischaemia and spinal stenosis.

5. ANORECTAL INCONTINENCE

Age-related anal sphincter dysfunction is likely to
contribute to the increased prevalence of AI in men and
women in their 80Õs and beyond (see above). Rectal
prolapse is also a cause of AI which occurs more com-
monly in older adults [393].
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6. LOOSE STOOLS

Loose stool increases the risk of AI in normally conti-
nent older adults by overwhelming a functional but age-
compromised sphincter mechanism. Forty-four percent
of cases of AI in a prospective nursing home study had
diarrhoea as a primary cause [386].

Potentially reversible causes of loose stools in older
adults are:

Excessive use of laxatives - One-third of community-
dwelling people aged 65 and over regularly take laxa-
tives, far exceeding the prevalence of constipation in
this population [414]. Laxative use has been linked to
AI in nursing home residents, in particular ÔCodanthra-
merÕ [385]. 

Lactose intolerance is an age-related phenomonon -
Goulding et al. found a lactose malabsorption rate of
15% in healthy women aged 40-59 years as compared
with 50% in those aged 60-79 [415]. 

Antibiotic-related diarrhoea Ð Among hospitalised
patients, age, female gender and nursing home residency
sigificantly increases the risk for Clostridium difficile-
associated diarrhoea associated with antibiotic use [416]. 

7. SUMMARY

Overflow incontinence secondary to stool impaction is
a primary cause of AI in nursing home residents (3).

There are multiple potentially modifiable causes of
constipation in older people (2)

Older people may be incontinent because they are
unable to use the toilet for functional reasons (2)

Dementia-related AI is an important cause of AI in nur-
sing home residents (2b)

AI is a common complication following stroke (2), but
causes other than stroke status itself may also contribu-
te to incontinence in stroke survivors (2). 

Loose stools predispose elderly people to soiling (2),
and have potentially reversible causes (2).

8. RECOMMENDATIONS

Table 18 summarises the clinical evaluation of faecal
incontinence in older people. The emphasis is on a
structured comprehensive clinical approach. In most
cases this approach will provide sufficient diagnositic
information on which to base a feasible management
plan without resorting to more specialised tests and
assessments. 

VI. ASSESSMENT AND DIAGNOSIS
OF FAECAL INCONTINENCE IN

OLDER ADULTS

¥ Nursing home residents with AI should be evalua-
ted for the presence of overflow and impaction
(B)

¥ Older patients with constipation should be care-
fully assessed for potentially modifiable causes of
immobility, medication side-effects, low fibre
intake, and low fluid intake (B).

¥ Functional AI should be identified early on in the
assessment process (B)

¥ Cognitive status should be assessed when evalua-
ting causes of AI in older individuals (B)

¥ The symptom of loose stools should be elicited in
older people, and reversible causes sought (B).
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Table 18 : Assessment and diagnosis of faecal incontinence
in older people

Emphasis in older people is on a structured clinical approa-
ch to identify all contributing factors for faecal incontinence 

¥ History 

Duration of faecal incontinence 

Frequency of episodes 

Type (soiling, small amounts, complete bowel movement) 

Stool consistency Stool-stained mucus 

Passive or urge AI 

Constipation symptoms / current laxative use 

Systemic illness (confusion, depression, weight loss, anemia) 

Antibiotic use  

¥ General examination 

Abbreviated Mental Status Examination (score of 6 or less
out of 10 suggests significant cognitive impairment) 

Mood assessment (for depression) 

Neurological profile (stroke, autonomic neuropathy, Parkin-
sonÕs disease) 

¥ Toilet access 

Evaluate ability to use toilet based on muscle strength, coor-
dination, vision, limb function, and cognition.  

Place in context of current living environment. 

¥ Specific examination 

Abdominal inspection for distension and tenderness 

Perineal inspection for skin breakdown, dermatitis, surgical
scars

Observe for excessive downward motion of the pelvic floor
when asking patient to bear down in the lateral lying position 

Digital examination for stool impaction 
Digital examination for evaluation of impaired sphincter tone
¥ Anal gaping, and/or easy insertion of finger (internal
sphincter)
¥ Reduced squeeze pressure (external sphincter) 

Ask patient to strain while sitting on commode and observe
for rectal prolapse 

¥ Tests 

An abdominal Xray should be performed to look for stool
impaction in the colon 

In the case of diarrhoea Ð send stool sample for culture, inclu-
ding C.Difficile 

Blood tests for full blood count, glucose, urea and electro-
lytes, calcium, thyroxine 



There is however much room for improvement in this
clinical area; current surveys indicate a lack of tho-
roughness by doctors and nurses in assessing faecal
incontinence in older people in all settings (community,
acute hospital, and nursing home), with failure to obtain
an accurate symptom history or to perform rectal exa-
minations. A recent UK survey of physcian practice in
performing rectal examinations in acutely hospitalised
elderly patients found that of the 5% (n=10) of patients
with AI, only two had undergone a rectal exam [417]. 

¥ Data quality

There are few quality data evaluating methods of asses-
sing and diagnosing AI in older adults. The information
presented below is largely derived from review articles,
and non-age specific studies.

¥  Results

Documentation of the type of incontinence is diagnosti-
cally helpful. Self-report of bowel symptoms relating to
AI have been shown to be reliable and reproducible in
older cohorts [43, 39]. Constant leakage of loose stool
or stool-stained mucus is characteristic of overflow
around an impaction, while patients with anal sphincter
dysfunction tend to leak small amounts of stool. Engel
et al. showed in younger adults that where external anal
sphincter weakness predominates the patient often
reports urgency prior to leaking (urge AI), while those
with internal sphincter dysfunction tend to have
unconscious leakage of stool (passive AI) [418]
Patients with dementia-related incontinence often pass
complete bowel movements, especially after meals in
response to the gastrocolic reflex. 

Evaluation of toilet access should be multidisciplinary,
and include a broad functional assessment (e.g. Barthel
Index), mobility test (e.g. Ôup and goÕ test), visual acui-
ty test (count fingers), upper limb dexterity assessment
(undoing buttons), and cognitive measure (e.g. Abbre-
viated Mental Test Score). For community patients, the
health care provider should be aware of the physical
layout of the patients home, and in particular bathroom
details (location, distance from main living area, width
of doorway for accomodating walking aids, presence of
grab rails or raised toilet seat). Low lighting levels, high
degree of clutter and hard to manage clothing may also
be relevant.

Digital examination can reasonably assess anal sphincter
tone in the clinical setting. Easy finger insertion with
gaping of the anus on finger removal indicates poor
internal sphincter tone, while reduced squeeze pressure
around the finger when asking the patient to Ôsqueeze
and pull upÕ suggests external sphincter weakness. Hal-
lan et al. found that digital assessment of squeeze and
basal tone was as sensitive and specific as manometry in
discriminating sphincter function between continent and

incontinent patients aged over 50 [116]. 

A digital rectal examination is essential for identifying
stool impaction, although an empty rectum does not
exclude the diagnosis of constipation [400]. All incon-
tinent patients without evidence of rectal stool impac-
tion should ideally undergo a plain abdominal radio-
graph in order to a) establish or rule out the diagnosis
of overflow, b) measure the extent and severity of fae-
cal loading, c) evaluate the degree of bowel obstruction
secondary to impaction, d) rule out acute complications
of impaction such as sigmoid volvulus and stercoral
perforation and e) identify colonic motility/dysmotility
[419-21]. 

1. SUMMARY

Current evidence suggests that assessment of AI in
older adults is suboptimal (2).

Documentation of the type of incontinence by self-
report, proxy report or observation is diagnostically
helpful (2). 

Evaluation of ability to access and use the toilet should
be multidisciplinary.

Digital assessment of sphincter tone can accurately dis-
criminate between continent and incontinent adults (3).

2. RECOMMENDATIONS

Quality of data

There are very few published trials of treatment of AI in

VII. TREATMENT OF FAECAL
INCONTINENCE IN OLDER ADULTS

(Figure 6)

¥ Standardisation of assessment methods of older
adults with AI in all health care settings is required

¥ The emphasis in older people is on a structured cli-
nical approach to identify multiple causes of AI
(D), including cognitive and functional assessments
(B). 

¥ A careful bowel symptom history and assessment
of voiding pattern should form part of the assess-
ment (B).

¥ Digital assessment of sphincter tone in older people
should be a first-line approach (B), with anorectal
manometry testing reserved for a minority in whom
surgery or biofeedback seems feasible (D).

¥ Digital rectal examination is essential in assessing
older patients with AI, but those without evidence
of rectal stool impaction should undergo a plain
abdominal radiograph to rule out higher impaction
and other problems (C).
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older people, and no trials on prevention of AI. The stu-
dies reviewed suffer from small numbers [199, 224],
poor methodology (e.g. not applying intent-to-treat
rule, unclear reporting of drop-outs) [199, 422], and no
blinding (all). Randomised controlled trials examining
effective laxative treatment for constipation in older
adults also largely lack power, and are therefore unlike-
ly to detect effects of treatment [423].

1. TREATMENT OF FAECAL IMPACTION AND

OVERFLOW ANAL INCONTINENCE IN OLDER

PEOPLE

Tobin et al. evaluated a therapeutic intervention in 52
nursing home residents with AI, based on treatment
recommendations to general practitioners [199].
Patients with rectal impaction and continuous faecal
soiling were classed as having overflow and recom-
mended treatment with enemas until no further respon-
se followed by lactulose - complete resolution of incon-
tinence was achieved in 94% of those in whom full
treatment compliance could be obtained. 

A French nursing home study of 206 frail elderly nur-
sing home residents found that treatment of constipa-
tion was only effective in improving overflow AI
(incontinence at least once weekly associated with
impaired rectal emptying) when long-lasting and com-
plete rectal emptying (monitored by weekly rectal exa-
minations) could be achieved using daily lactulose,
daily suppostories and weekly tap-water enemas [422].
Patients randomised to the group receiving lactulose
only showed no reduction in frequency of AI. The ana-
lysis was not performed on an intent-to-treat basis and
there was no description of the high number of subjects
lost to follow-up. 

Over half of nursing home residents take laxatives at
least once daily, prompting speculation that nonphar-
macological approaches to optimise management of
constipation may be under-utilised in this setting [385].
A recent systematic review of effective laxative treat-
ment in elderly persons found that RCTÕs in this area
are potentially flawed due to small numbers, but never-
theless commented that significant improvements in
bowel movement frequency have been observed with
cascara and lactulose, while bulk laxative psyllium and
lactulose have been reported to improve stool consis-
tency and related symptoms in placebo-controlled trials
[423]. Observational studies of nursing home residents
(i.e. those at risk of impaction with overflow) suggest
that stimulant and osmotic laxatives (lactulose and
polyethylene glycol) may be effective [423, 424].

Although enemas are considered useful in the clinical
setting for acute disimpaction and treatment of over-
flow, there are no data examining effectiveness other

than case-reports. Case-series suggest that phosphate
enemas should be used with caution in people with
renal failure (no more than once weekly) [425].

2.  TREATMENT OF DEMENTIA-RELATED FAE-
CAL INCONTINENCE

Ouslander et al showed that prompted voiding pro-
grammes significantly increased the number of conti-
nent bowel movements in an uncontrolled study of
elderly nursing home residents with dementia-related
incontinence over a period of a few weeks, but no
impact was seen on frequency of AI [262].

Tobin et al evaluated a bowel programme in 25 nursing
home residents with dementia-related AI, consisting of
daily codeine phophate and twice weekly enemas;
continence was achieved in 75% of those fully treated
[199]. 

3. TREATMENT OF AI IN OLDER ADULTS DUE

TO ANAL SPHINCTER WEAKNESS

Biofeedback treatment for AI in older people resulted in
a 75% reduction in incontinent episodes short-term in
one small study of a highly selected group of patients
with no cognitive impairment, good motivation and
intact anorectal sensation [224].

Loperamide is recommended for treatment of anorectal
incontinence [193], though there are no data on its effi-
cacy in older people. In one small placebo-drug crosso-
ver trial in older adults, loperamide oxide significantly
reduced visual analogue scores for incontinence and
urgency, and both prolonged colonic transit and increa-
sed basal tone [195]. 

a) Summary

There are too few data to determine what constitutes
effective laxative treatment of faecal impaction with
overflow AI (1) Although good quality data are lacking,
stimulant and osmolar laxatives may be effective in trea-
ting constipation in older people at risk of overflow (2). 

Treatment approaches to dementia-related AI (promp-
ted toileting, controlled evacuation) may be helpful in
the nursing home setting (3). 

Biofeedback is unlikely to help more than a minority of
older adults with AI (3).

Loperamide is a useful drug treatment for anorectal AI
in the absence of constipation (4).

b) Recommendations

All underlying causes of AI in each older individual
should be identified and treated (D).
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Figure 6 : Algorithmic approach to management of AI in older adults
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