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ABSTRACT

Anal incontinence is a symptom represented by the impaired ability to control the
elimination of gas and stool, with an estimated incidence of 2.2 to 7.1% of the population.
These numbers likely under-represent the true prevalence because physicians and patients
are reluctant to discuss this problem. Evaluation of the patient with anal incontinence
requires a fundamental knowledge of the etiologic factors. Careful history and physical
examination is essential in every patient and can identify the cause of most cases of
incontinence. Incontinence scoring systems are tools that provide objective data regarding
the severity and quality of anal incontinence. Supplemental special tests for evaluating
incontinence should be aimed at achieving three goals: (1) provide additional and
confirmatory information regarding the diagnosis and cause of incontinence; (2) select
appropriate treatment; and (3) predict treatment outcome. Numerous studies to evaluate
anal incontinence exist; however, the most useful tests to achieve these goals are anal
manometry, pudendal nerve terminal motor latency, and anal endosonography, because
these studies can identify physiologic, neurologic, and anatomic abnormalities of the
anorectum for which there may be effective treatments.
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Objectives: Upon completion of this article, the reader should be able to: (1) list the common causes and risk factors of anal

incontinence; (2) summarize the important steps in assessing patients with anal incontinence; and (3) list special tests and their

limitations in work-up of anal incontinence.

Anal incontinence is the impaired ability to
control the elimination of gas and stool. This condition
is a complex and challenging clinical problem that has a
major impact on patients’ lifestyle, ranging from mild
distress to progressive social isolation, and it may have
devastating psychological effects. The exact prevalence
in the population is unknown; lack of knowledge of this
statistic is likely due to the social ‘‘taboo’’ and embarrass-
ment related to this condition that is experienced by
patients and physicians. This is best demonstrated by

studies showing that only 34% of incontinent patients
ever discussed their problem with a physician,1 and that
only 5% of patients with incontinence had their problem
noted in the medical chart.2 However, recent reports of
population-based surveys estimate anal incontinence of
gas, liquid, or solid stool between 2.2 and 7.1%.3,4

Although any age group and gender can be affected,
there is an increased incidence of anal incontinence with
female gender, advancing age, and deteriorating mental
and physical status and overall health. This is clearly
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illustrated by the fact that anal incontinence is dispro-
portionately higher in nursing home residents and the
elderly5 and is a leading cause for nursing home place-
ment in the United States.6

Normal continence is achieved through complex
interaction of the anal sphincter mechanism (internal
anal sphincter, external anal sphincter, and puborectalis
muscle) and sensory and motor innervation pathways.
Other contributing factors include stool consistency,
colonic transit time, rectal reservoir capacity, and psy-
chological motivation of the patient. The symptom of
anal incontinence occurs when one or more of these
mechanisms of continence are disrupted to an extent that
other mechanisms are unable to compensate. Initial
evaluation of these patients is critical to identify the
etiology and severity of anal incontinence, as this will
help guide further work-up and appropriate therapy.

ETIOLOGY OF ANAL INCONTINENCE
The etiology of anal incontinence can be classified into
four basic categories: sphincteric, neurologic, stool
characteristics, and rectal compliance and sensation
(Table 1). The anal sphincter mechanism is composed
of the internal and external anal sphincter and the
puborectalis muscle, and this mechanism is one of the
most important factors in maintaining anal continence.
Disruption of the anal sphincters is commonly encoun-
tered during obstetrical injuries, making it the most
common cause of surgically correctible incontinence in
women.7 The rate of obstetrical injuries after vaginal
deliveries ranges between 0 and 24%8; however, pro-
spective studies have reported that up to 35% of primi-

parous women sustain trauma to the anal sphincters that
goes unrecognized at delivery.9,10 In males, sphincter
injury following anorectal surgery is the most common
risk factor for anal incontinence.7 Procedures associated
with sphincter division include fistulotomy, internal anal
sphincterotomy for fissure, hemorrhoidectomy, and anal
dilation.

The pudendal nerve plays a critical role in main-
tenance of integrity and function of the anal sphincter.
Neurologic compromise of the anal sphincter complex
can result in incontinence and is classified as primary
(idiopathic) or secondary. Idiopathic causes are usually a
result of pudendal neuropathy resulting from repeated
stretch forces exerted on the terminal portion of the
pudendal nerve, due to rectal prolapse, descending peri-
neum syndrome, multiple vaginal deliveries, or habitual
straining at defecation.11 Secondary causes include dia-
betic neuropathy and multiple sclerosis that result in loss
of normal autonomic rectoanal reflex arcs and sensory
and motor innervation to the pelvic floor.

Stool consistency is another important etiologic
factor in anal incontinence that must be considered.
Incontinence to diarrhea may be a result of rapid transit
of liquid stool to the rectum, which overloads the normal
continence mechanisms that include capacity of the
rectum, pelvic floor muscles, and anal sphincter complex.
The presence of loose stool may be a result of inflam-
matory bowel disease, infectious enteritis or colitis, diet-
ary habits, or laxative abuse.11 In elderly institutionalized
patients, fecal impaction is found in up to 42% of
patients,12 which can be a risk factor for incontinence.
In these patients, chronic constipation is treated with
high-dose laxatives resulting in overflow incontinence,

Table 1 Etiology of Anal Incontinence

Category Etiology

Sphincteric Traumatic Obstetric

Anorectal surgery

Neoplastic Rectal or anal cancer

Neurologic Primary (idiopathic) Pudendal neuropathy

Secondary Nerve injuries

Sensory Diabetic neuropathy

Stool Diarrheal states Inflammatory bowel disease

Characteristics Infectious diarrhea

Laxative abuse

Malabsorption

Radiation enteritis

Constipation Overflow incontinence

Rectum Poor capacity and compliance Radiation proctitis

Scleroderma

Rectal neoplasms

LAR/coloanal anastamosis

LAR, low anterior resection.
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where liquid fecal material leaks around the obstructing
fecalith.13

The rectum functions as a reservoir for the storage
of stool. Loss of rectal compliance can lead to anal
incontinence. Inflammatory changes and scarring to
the rectal wall resulting from processes such as radiation
proctitis and inflammatory bowel disease result in de-
creased rectal compliance, reduction in reservoir capa-
city, and alterations in anorectal sensation, which
collectively lead to incontinence.14 In systemic diseases
such as scleroderma, up to 38% of patients develop
anal incontinence.15 The decreased rectal capacity and
compliance in these patients is associated with collage-
nous replacement of the muscularis propria and smooth
muscle of the sigmoid colon and rectum.16

A basic knowledge of the risk factors and etiology
of anal incontinence is important in the initial evaluation
of these patients. A complete history and physical
exam directed to eliciting the causes of this symptom
are important for diagnosis, further work-up, and
management.

INITIAL PATIENT EVALUATION
Proper evaluation of patients with anal incontinence will
provide clues to the etiology and severity of the problem.
The etiology of anal incontinence may be the single
most important criterion for therapeutic planning.
History and physical exam with endoscopic assessment
of the anorectum is essential in every patient. Physiolo-
gic, neurologic, and anatomic studies should be used
selectively to confirm the diagnosis, clarify the anatomy
and function of the anorectal sphincter mechanism, and
help guide choice of therapy.

History

Patients with anal incontinence are reluctant to admit
their symptoms and discuss their problems. Therefore, a
careful and directed history with pointed questions is
required. First, it is important for the physician to define
the patient’s incontinence and the severity (flatus or
liquid or solid stool). Signs and symptoms must be
elicited directly. Patients should be asked to characterize
their bowel movements, which includes frequency, dura-
tion, and pattern of incontinence. True anal inconti-
nence should be differentiated from fecal soiling, which
may be a result of fistula, prolapsed hemorrhoid, or rectal
prolapse.17 Associated symptoms including urgency and
fecal incontinence, with or without warning, should be
determined. Urgency is a symptom that can result from
decreased rectal compliance. It occurs in patients with
inflammatory diseases of the rectum, such as radiation
proctitis, or after coloanal anastamosis. Patients with
sensory loss are unaware of the urge to defecate and
likely have neuropathic incontinence. Alternatively,

patients who are aware of the urge to defecate but are
unable to achieve control usually have pelvic floor or anal
sphincter injuries. Stool consistency should be deter-
mined. Incontinence associated with diarrhea may be a
result of dietary habits, medications, irritable bowel
syndrome, infectious diarrhea, malabsorptive states, or
inflammatory bowel disease, and appropriate questions
should be asked to identify a cause.11 In these patients
the volume of liquid stool enters the rectal reservoir
at a rapid rate, overwhelming the normal capacity of
the rectum and anal sphincter complex. A history
of constipation may raise the suspicion of overflow
incontinence.

Incontinence scoring systems are useful tools to
obtain an objective degree of incontinence and impact on
quality of life. Although there is no universally accepted
incontinence scoring system, we use the one proposed by
Jorge and Wexner6 that obtains basic information of
five separate categories regarding type of incontinence
(solid, liquid, or gas), pad usage, and lifestyle changes.
Each category is assigned a numerical value that corre-
sponds to frequency (0, never; 1, rarely; 2, sometimes; 3,
usually; and 4, always). Totals for each category are
added and the score may range from 0, perfect conti-
nence, to 20, complete incontinence. It is important to
note that these scoring systems are not used by all
physicians, and their results do not necessarily change
patient management; however, these tools bring objec-
tivity to the evaluation for individual patient outcome
analysis and comparison of treatment modalities in the
literature.

A list of medications and dietary habits should be
obtained. The use of laxatives, recent antibiotic therapy,
or pancreatic replacement enzymes may suggest overflow
incontinence, Clostridium difficile colitis, or malabsorp-
tion due to exocrine pancreatic insufficiency, respec-
tively. Diarrhea associated with excessive dairy or
wheat, rye, and barley ingestion would suggest lactose
intolerance or celiac disease.

A detailed review of past medical history will help
identify many etiologies of anal incontinence. In female
patients, a complete obstetrical history including number
of full-term pregnancies, vaginal deliveries, and compli-
cations (vaginal tear and episiotomy) should be deter-
mined, since obstetrical injury is the most frequent cause
of anal incontinence in women. A careful review of past
surgical procedures, specifically any anorectal surgery,
should be obtained to determine whether traumatic
injury to the anal sphincter may have occurred. History
of traumatic injuries to the head, spine, and perineum
should also be obtained.

Physical Examination

After the complete history is obtained, there should
follow a physical examination with detailed focus on
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the perineum and digital rectal exam. Abdominal exam
is performed to rule out any masses, and neurologic
exam should include extremity reflexes and sensory
and muscle strength. The patient is then placed in
the left lateral decubitus, prone-jackknife, or lithotomy
position with proper illumination to facilitate the exam.
First, inspection of the perineum and external anus is
performed, and any dermatitis, scarring, or deformity of
the anus and surrounding skin is documented. Scarring
is most frequently found in patients with history of
fistulas, anorectal surgery, or obstetrical injury. The
presence of a patulous anus signifies major sphincter
compromise. Sensation is assessed by touching or strok-
ing the perianal skin with a finger or cotton-tipped
applicator stick. The presence of the anocutaneous reflex
(anal ‘‘wink’’) suggests an intact sacral reflex arc and
pudendal nerve innervation of the external anal sphinc-
ter.18 During observation the patient is asked to strain to
evaluate the presence of perineal descent, rectocele,
cystocele, or rectal prolapse. A digital rectal exam
is performed to evaluate the anal sphincter resting
tone and squeeze pressure, which represent internal
and external sphincter function, respectively. Proximal
posterior palpation of the top of the anal sphincter
complex during voluntary squeeze will assess puborecta-
lis function. Defects of the anal sphincter may be
palpated as ridges in the region of perianal scars.
Rectal masses or impacted stool may be identified.
In females, bimanual exam should be performed to
assess the rectovaginal septum to identify the presence
of a rectocele and assess the thickness of the perineal
body.

Anorectal Endoscopy and Other

Preliminary Studies

Anorectal endoscopy is a simple and effective means of
examining the anorectum in an office setting. Patients
are given a tap-water or saline enema to clear the rectal
vault. Anoscopy is useful to exclude disease processes
such as hemorrhoids, fissure, fistula, or abscess that may
manifest as fecal soiling or passage of mucus from the
anus. Rigid or flexible proctosigmoidoscopy should be
performed to exclude malignancy, distal villous ade-
noma, inflammatory bowel disease, proctitis, or proximal
fecal impaction as a cause of incontinence.

Before proceeding with special anorectal studies,
all intestinal and systematic disorders must first be
excluded as a causative factor. Urine and blood glucose
levels should be obtained to rule out the presence of
diabetes. Diarrhea should be evaluated with specific
stool studies to determine whether it is osmotic or
secretory in nature. Stool culture, microscopic examina-
tion for ova and parasites, and identification of Clostri-
dium difficile may also be necessary on an individual
basis.

SPECIAL PHYSIOLOGY STUDIES
The majority of patients with anal incontinence can be
diagnosed with history and physical exam alone, and
the use of additional testing may be limited because
of physician bias and availability of certain tests.19

However, specialized anorectal physiology studies are
useful to complete the clinical evaluation to further
define anal incontinence and to obtain specific objective
data on factors important in maintaining continence. It
must be noted that no single test can be considered as the
definitive test for anorectal function.20 Specific studies
are obtained to complement information from the initial
history and physical exam to help guide therapeutic
decisions and predict outcome from medical and surgical
treatment of anal incontinence.21–24 Therefore, anorec-
tal physiology testing permits clinician-patient commu-
nication on specific treatment recommendation and
realistic expectations of outcomes. Common studies
used to evaluate anorectal physiology include anorectal
manometry, pudendal nerve terminal motor latency
(PNTML), anal endosonography, and endoanal mag-
netic resonance imaging (MRI).

Anorectal Manometry

Anorectal manometry is a basic test of anorectal function
and is widely used as an initial study for patients
with anal incontinence.25 This study provides a profile
of anal canal pressures during rest and voluntary squeeze,
evaluation of the rectal-anal inhibitory reflex (RAIR),
and values for rectal sensation, compliance, and capacity.
Normal values are shown in Table 2. Manometry can
corroborate physical exam findings by providing an
objective value to anal pressures at rest and during
voluntary squeeze. These measurements can be used
for comparison after treatment; however, they cannot
determine the etiology of incontinence or differentiate
between an anal sphincter defect and other causes of
decreased pressure such as denervation of the pelvic floor
and external sphincter muscles.26 It is well established
that the internal anal sphincter is tonically contracted
and generates 80% of the anal resting pressure, and the
external anal sphincter is striated muscle under voluntary
control.27,28 Therefore, in the presence of a known anal

Table 2 Normal Values for Anal Manometry Testing

Anal Manometry Test Normal Values

Resting pressure 40–70 mm Hg

Squeeze pressure 100–180 mm Hg

RAIR Present

Sensory threshold 10–30 mL

Rectal capacity 100–250 mL

Rectal compliance 3–15 mL/mm Hg

mm Hg, millimeters of mercury; RAIR, rectoanal inhibitory reflex.
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sphincter defect, a normal resting tone with decreased
squeeze pressure may indicate an isolated external sphin-
cter injury; decreased resting pressure and normal
squeeze pressure would suggest an isolated internal
sphincter injury. Anal endosonography is a more accu-
rate and preferred method to identify anal sphincter
defects.

The RAIR is the relaxation of the proximal
internal anal sphincter in response to rectal distention.
It is measured by inflating a balloon within the rectal
lumen and observing for a decrease in the resting anal
pressure. A drop of at least 50% of the resting pressure
after distention in at least one channel is considered a
positive reflex. The RAIR is typically absent in anal
incontinent patients with rectal prolapse and can be
abnormal in patients with scleroderma, dermatomyositis,
and other connective tissue disorders.29–31

Rectal sensation measurements provide data on
capacity, which determines frequency of defecation and
rectal compliance. This is performed with a balloon
attachment on the manometry catheter that is distended
with water at a steady rate. Rectal capacity is the volume
defined by the maximal volume needed to elicit an
urgent desire to defecate minus the volume needed to
first appreciate rectal filling (sensory threshold). The
pressure change obtained between sensory threshold
volume and maximal volume is recorded and used to
determine rectal compliance (rectal capacity/change in
pressure), which is responsible for the degree of urgency
for evacuation. Rectal capacity and rectal compliance are
reduced in conditions associated with rectal fibrosis or
inflammation, including scleroderma, radiation proctitis,
and inflammatory bowel disease. Sensory threshold
and compliance values are important and may help
determine whether biofeedback training can improve
fecal incontinence.32

Pudendal Nerve Terminal Motor Latency

The pudendal nerve innervates the external anal sphinc-
ter and the puborectalis muscle. Damage to this nerve is
an important factor in anal incontinence. This test
measures the length of time required for a fixed electrical
stimulus to travel along the pudendal nerve to the
sphincter complex. The pudendal nerves are stimulated
transanally through the rectal wall as they traverse the
ischial spine using an electrode at the tip of the examin-
ing finger. The electromechanical response of the
external anal sphincter is received by an electrode at
the base of the examining finger and is registered by an
oscilloscope. Normal value for pudendal nerve latency is
2.0� 0.2 milliseconds with a longer delay being indica-
tive of damage to the pudendal nerve.33 Figure 1 shows
characteristic tracings of a normal and delayed PNTML
(Fig. 1A and 1B, respectively).

Interpretation of PNTML results is challenging
in the context of patients with incontinence. A recent
retrospective review compared results of PNTML with
anal manometry in 2067 patients who received anorectal
physiologic testing.34 Up to 31% of patients with bilat-
eral neuropathy had mean squeeze pressures in the
normal range, and 49% of patients with normal PNTML
and an intact sphincter had squeeze pressures below the
normal range. The authors indicate that these data
suggest that either the test for pudendal neuropathy is
not sensitive, or that neuropathy is relatively unimpor-
tant in fecal incontinence. Therefore, interpretation of
PNTML should be performed in the context of data
obtained from the history and physical exam as well as
from anal manometry.

It has been suggested that PNTML has prognos-
tic value when considering surgical treatment of fecal
incontinence. This is another area of significant con-
troversy, especially in surgical outcomes of overlapping

Figure 1 Pudendal nerve terminal motor latency (PNTML). Tracing (A) shows a normal right and left PNTML with values
< 2.0 milliseconds. Tracing (B) shows a delayed PNTML on the left with values of 2.6 and 2.7 milliseconds.

EVALUATION OF ANAL INCONTINENCE/PAPACONSTANTINOU 13



sphincteroplasty.35 The relationship of sphincter injury,
pudendal nerve function, sphincter muscle
innervation, and outcome of surgery seems obvious;
however, published series have reported conflicting re-
sults (Table 3)23,36–41 and it is unclear whether these
discrepancies are due to patient selection bias or other
factors. There is general agreement that overlapping
sphincteroplasty is an appropriate first-line therapy
for incontinent individuals with significant sphincter
defects.35 Results of these outcome studies in the context
of PNTML provide the physician and patient with
realistic expectations of success after overlapping sphinc-
teroplasty. Patients with normal pudendal nerve latency
can expect a 70 to 80% success rate, while those with
evidence of pudendal neuropathy can expect a 40 to 50%
success rate.

Anal Endosonography

Anal endosonography (AES) has assumed an increas-
ingly important role in evaluating patients with anal

incontinence. High-resolution images and 360-degree
evaluation of the anal canal is obtained using a rotating
endoprobe with a 10-mm MHz transducer. This proce-
dure can be performed in the office setting since it
requires little preparation and is well tolerated by
patients. Anatomic and morphometric assessment of
the internal and external sphincters, puborectalis muscle,
and rectovaginal septum are obtained. Normal internal
(hypoechoic) and external (hyperechoic) sphincter
muscles are best seen as two intact rings in the mid
anal canal (Fig. 2A). Images from the top of the anal
canal will show the horseshoe-shaped puborectalis mus-
cle which can be mistaken for an anterior sphincter
defect. Measurement of the distance between the
probe and examining finger inserted into the vagina
determines thickness of the perineal body (normal
value 1.0 to 1.5 cm). Interruption of the hyperechoic
external sphincter ring signifies a defect in the muscle
(Fig. 2B).

AES is the diagnostic imaging technique of
choice for providing information on the integrity of
the internal and external anal sphincters and detecting
sphincteric defects with a reported accuracy of 90 to
100%.42,43 In diagnosing sphincter defects in the setting
of anal incontinence, AES has been shown to be superior
to clinical exam, anal manometry, and electromyogra-
phy.44 In fact, AES has replaced the use of electromyo-
graphy sphincter mapping because of the discomfort
associated with the latter.45 In comparing ultrasound
and the manometric findings in incontinent patients,
sphincter disruptions, not sphincter thickness, correlate
with manometric findings. When a sphincter defect is
present in an incontinent patient, AES provides ana-
tomic detail to help plan surgical approach for sphincter
repair. It is an effective technique for assessing results
after sphincter repair.46 When a sphincter defect is not

Table 3 Effects of Pudendal Neuropathy on Successful
Outcome after Sphincteroplasty

Author, Year n

Normal

PNTML

Abnormal

PNTML p value

Wexner et al, 199136 16 92% 50% NS

Londono-Schimmer et al,

199437
94 55 30 < 0.001

Simmang et al, 199438 14 100 67 NS

Nikiteas et al, 199639 26 67 53 NS

Sangwan et al, 199623 15 100 14 < 0.005

Gilliland et al, 199840 100 63 10 < 0.01

Buie et al, 200141 89 61 71 NS

n, number; PNTML, pudendal nerve terminal motor latency; NS, not
significant.

Figure 2 Anal endosonography images showing (A) an intact anal sphincter complex, and (B) an anterior external sphincter defect. ES
represents the hyperechoic (white) external anal asphincter. IS represents the hypoechoic (dark) internal anal sphincter. White arrows
represent the edges of the anterior external sphincter defect.
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present, other tests are necessary to complement AES
results to guide therapeutic management.

Endoluminal MRI

Endoluminal MRI provides visualization of the normal
anatomy and pathologic conditions of the anal canal.
Lesions of the external sphincter, such as sphincter
defects and scar tissue, are accurately identified in 90
to 95% of patients.47–53 Compared with AES, endo-
luminal MRI is superior because of its multiplanar
capability, higher inherent contrast resolution, and the
ability to identify atrophy of the external anal sphincter.
Atrophy of the external anal sphincter has been proposed
as a predictor of negative outcomes of anterior anal
repair.50,53 However, AES still provides much better
definition of the internal anal sphincter. Major limita-
tions of endoluminal MRI include its increased cost,
longer length of time to schedule and perform the test,
and poor availability outside specialized centers. There-
fore, AES should remain the initial imaging modality for
fecal incontinence.

CONCLUSIONS
Anal incontinence is a severe disability with an under-
estimated incidence due to patient and physician reluc-
tance to discuss this problem. Evaluation of patients with
anal incontinence is aimed at determining the most
appropriate treatment modality. Treatment of this con-
dition can be divided into surgical and nonsurgical
approaches and are detailed elsewhere in this journal.
The choice of treatment depends on multiple factors that
include the etiology of incontinence, anatomy of the anal
sphincters, age and physical condition of the patient, and
the impact of incontinence on quality of life. There are
many etiologic factors of anal incontinence, which can be
divided into four major categories: sphincteric, neurolo-
gic, stool characteristics, and rectal capacity and com-
pliance. Careful history and physical exam as well as the
use of a continence scoring system will provide informa-
tion regarding the etiology and severity of incontinence
and its impact on patient quality of life. Anoscopy and
rigid or flexible sigmoidoscopy are essential to evaluate
the anus and rectum for conditions that cause fecal
soilage, which is frequently misinterpreted as inconti-
nence. Associated systemic diseases, diarrhea, and over-
flow incontinence are treated. If anal incontinence
persists, selection of special tests should be aimed to
achieve three goals: (1) provide additional and confirma-
tory information regarding the diagnosis and cause of
incontinence; (2) select appropriate treatment; and (3)
predict treatment outcome. The most useful tests are
anorectal manometry, PNTML, and AES, because they
can determine anatomic structure and physiologic data
that will guide management and provide objective in-

formation for follow-up assessment of outcomes in the
treatment of anal incontinence. The choice of tests is
dependent on the individual physician’s judgment and
test availability, and results should always be correlated
to history and physical exam.
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