REVIEWS

Anorectal Incontinence. Pathogenesis and Choice of Treatment

Nikolaos Andromanakos!, Dimitrios Filippou?, Panayiotis Skandalakis', Vasilios Papadopoulos®, Spiros Rizos?,

Konstantinos Simopoulos?

1) Department of Propedeutic Surgery, Medical School University of Athens, Laiko General Hospital, Athens. 2) 1%
Department of General Surgery, Piraeus General Hospital “Tzaneio”, Piraeus-Athens. 3) Department of Surgery, Medical

School, University of Thrace, Alexandroupolis, Greece

Abstract

Fecal incontinence represent a complex and multifactorial
disorder. Although the condition is widely accepted as
belonging to the elderly, it is now becoming apparent that
younger adults are also frequently affected. Its incidence is
estimated at 2% of the general population, while in the elderly
it may increase up to 60%. Despite the considerable advances
that have been made in the evaluation of anorectal
incontinence during the past decades, the cause of this entity
still remains obscure. The patient’s history, the physical
examination, and specialized investigations are essential for
the diagnosis and the selection of the appropriate treatment.
In clinical practice the most useful tests are the anorectal
manometry, the anal endosonography and the pudendal
nerve latency. Complete functional and anatomical
assessment of the anorectum, the anal sphincters, and the
pelvic floor is mandatory in all patients with fecal
incontinence for the appropriate diagnosis and identification
of the cause, the type of incontinence and the selection of
the appropriate treatment.
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Rezumat

Incontinenta fecala reprezintd o problema complexa si
multifactoriala. Desi, In general, este considerata apanajul
varstnicilor, adultii tineri sunt frecvent afectati. Incidenta
acesteia este de 2% 1n populatia generala, iar la varstnici
poate creste pana la 60%. in ciuda progreselor remarcabile
din ultimele decenii 1n evaluarea incontinentei ano-rectale,
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etiologia acesteia este inca nelamurita. Anamneza pacien-
tului, examenul obiectiv si investigatiile de specialitate sunt
esentiale pentru diagnostic si alegerea tratamentului. Cele
mai folosite teste Tn practica sunt manometria ano-rectala,
endosonografia anala si timpul de latenta al nervului rusinos.
Evaluarea completa functionala si anatomica a regiunii ano-
rectale, sfincterului anal si a plangeului pelvin este necesara
la toti pacientii cu incontinenta fecala in vederea obtinerii
unui diagnostic corect si pentru identificarea etiologiei,
tipului de incontinenta si alegerea tratamentului corect.

Introduction

Fecal incontinence is a distressing condition, which may
turn out to be a devastating disability. The resulting social
discomfort is often so intense that it can lead to isolation as
severe as that associated with paraplegia. Individuals who
heve incontinence are hardly willing to go out for a walk,
are fearful of making social contact, and frequently become
housebound (1). The exact incidence of fecal incontinence
is unknown. However, it is more frequent in women than in
men; the female-to-male ratio is 8 to 1 (2). Large epidemio-
logical studies estimate its prevalence in approximately 2%
of the general population (3). Concerning the elderly, this
percentage can be raised up to 60% (4). Despite the fact
that it is traditionally considered to affect mainly the elderly,
current literature suggests that much younger individuals
are frequently affected (5).

The neuromuscular integrity of the pelvic floor and
anorectum contributes to the normal anorectal function,
continence and defecation. Various diseases influencing
stool consistency, rectal sensation, rectal compliance or
anal sphincters mechanics, may lead to the evolution of
anorectal dysfunction and incontinence. The most common
cause of anorectal incontinence is related to sphincter
muscle injury during childbirth or anorectal surgery (6).

The strategy towards incontinent patients depends
mainly on the specific cause, the extent of the disability as
well as the age of the affected individual. However, quality
of'life is widely accepted as the key issue to which all effort
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should be focused (7). The fecal incontinence scoring
system, which allows the evaluation of the degree of
incontinence as mild, moderate or severe, is a very valuable
tool in deciding the appropriate diagnostic tests and
treatment (8). However, despite the considerable progress
in the evaluation and treatment of urinary incontinence over
the past decades, international literature is still unable to
answer many substantial issues concerning fecal
incontinence (9). Our fragmentary understanding of the
pathophysiology and therapeutics of fecal incontinence is
reflected in the development of numerous surgical
approaches with varying outcomes (10). Thereby, the puzzle
that remains to be solved is a challenge for future
investigators.

The aim of this article is to review the etiopathophysio-
logy of anorectal incontinence and to underline that an
accurate and reliable evaluation of the incontinent patient
enables administration of the appropriate treatment and thus
constitutes the safest way towards a favourable therapeutic
outcome.

Physiology and etiopathogenesis

Both the levator ani muscles and anal sphincters are
characterized by a unique state of continuous tonic activity,
which is altered in response to different stimuli and
conditions (rectal distension, increased intraabdominal
pressure) to facilitate the defecation or to reinforce
mechanical barriers to prevent leaking of enteric contents
(11). The factors which are considered to be responsible for
maintaining anal continence and facilitating defecation are:
complex function of anal sphincter (high-pressure zone,
anorectal angle), anorectal function (anorectal sensation,
reflex mechanisms, rectal compliance and capacity), stool
volume and stool consistency (12). Consequently, anorectal
continence has been defined as the ability to control
defecation voluntary, to sense the quality of rectal contents,
and to maintain nocturnal control (13).

Many factors might impair the continence mechanisms
of the anorectum, thus leading to anorectal dysfunction
and incontinence (Table I) (14). Anorectal incontinence may
be defined as the continuous or recurrent involuntary or
uncontrolled passage of the enteric contents, such as liquid,
solid or gases. It may be mild, moderate (loss of control to
flatus or/and soiling of the underwear) or severe (deficiency
in ability to control stool of normal consistency) (15).

1. Complex anal sphincter mechanism

The complex anal sphincter surrounds the anal canal
and consists of striated and visceral smooth muscles: the
internal anal sphincter (IAS), the external anal sphincter
(EAS), and the puborectalis (PR). The IAS is a smooth muscle,
the inner layer of the anal sphincter and is supplied by
autonomic nervous system. The EAS is a striated muscle,
the external component of the anal sphincter and is

Table I Causative factors of the fecal incontinence

I. Incontinence with normal pelvic floor
A. Diarrheal states
Infectious diarrhea
Inflammatory bowel disease
Short gut syndrome
Laxative abuse
Radiation enteritis
B. Overflow
Impaction
Rectal neoplasms
C. Neurologic conditions
Congenital anomalies (myelomeningocele)
Multiple sclerosis
Dementia, strokes, tabes dorsalis
Neuropathies (e.g. diabetes)
Neoplasms of brain, spinal cord, cauda equina
II. Incontinence with abnormal pelvic floor
A. Congenital anorectal malformations
B. Trauma
Accidental injuries
Anorectal surgery
Obstetrical injury
C. Aging
D. Pelvic floor denervation (idiopathic neurogenic
incontinence)
Vaginal delivery
Chronic straining at stool
Rectal prolapse
Descending perineum syndrome

innervated by somatic nerves (16). The deepest part of the
EAS is related to the PR, which act as one functional unit
(17).

The most important function of the anal sphincter
mechanism is the formation of a high-pressure zone inside
the anal canal and the anorectal angle. The high-pressure
zone constitutes a barrier towards increased rectal pressures
and the anorectal continence is maintained as long as anal
canal pressure is greater than rectal pressure (18). The IAS
was thought to be responsible for 85% of maximal anal
resting pressure (19). However, more recent studies attribute
maximal anal resting pressure at approximately 55% to the
IAS, at 15% to the vascular anal cushions, and at the
remaining 30% to the EAS (20). The PR, as a muscular sling,
pulls the anorectal junction forward creating the anorectal
angle. It is without doubt the most significant mechanism of
the anorectal continence (21). However, some studies
propose that the anorectal angle plays a limited role in the
continence mechanism (22-24). Nevertheless, the importance
of the PR muscle in the physiological adequacy of the
continence mechanism is documented by the fact that
children with congenital absence of both the internal and
external anal sphincters retain a high degree of continence
(25), and by the fact that the posterior division of the PR for
the treatment of constipation is associated with a high
degree of incontinence of flatus and liquid stool (26).

Trauma. Traumatic injury of the anal sphincter complex
is a significant cause of anorectal incontinence and it is
mostly related to anorectal surgery (fistulae, fissures,
hemorrhoids, abscesses), obstetrical manipulations, pelvic
fractures and impalement (27). The division of the EAS is
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likely to cause a mild fecal incontinence in up to 34% of
patients, which tends to be more severe in cases of
impairment of the innervation of the pelvic floor musculature
(28,29). However, the division of the PR muscle is more likely
to result to severe incontinence (30). Fecal incontinence
following vaginal delivery is the result of a double
mechanism, involving both direct sphincter division and
nerve injury. Pudendal neuropathy and denervation of the
pelvic floor have been detected in up to 60% of patients
with incontinence and a concomitant sphincter trauma
(31.

Neuropathy. Anorectal incontinence, in approximately
80% of cases, is considered to be idiopathic (neurogenic). It
is much more common in women than in men. The affected
individuals are characterized by impaired function of the
nerves that are distributed to the pelvic floor musculature
and the anal sphincter (32). The denervation injury of the
pelvic floor muscles is associated with difficult or prolonged
childbirth, severe constipation and chronic straining at
stool, rectal prolapse, descending perineum syndrome, and
advancing age (33). In women, this situation is attributed to
the traction of the pudendal nerve or to the compression of
the sacral nerves by the descending pelvic floor or by the
fetal head (34,35). Important evidence that denervation injury
of'the pelvic floor is a component of idiopathic (neurogenic)
fecal incontinence derives from manometric, electro-
myographic and pudendal nerve latency studies (36). These
studies clearly demonstrate that idiopathic fecal
incontinence is characterized by weakness of the pelvic floor
and anal canal musculature. However, as prerequisite for
idiopathic fecal incontinence is considered, apart from
progressive neurogenic muscle weakness, the diminished
IAS tone and the reduced rectal compliance (37).

In addition to the above, anorectal incontinence is often
related to postmenopausal women. In women, the levator
ani muscle shows an unusual sexual dimorphism concerning
the size of muscle fibers (38). Thereby, the levator ani muscle
may demonstrate a hormone-dependent phenomenon and
this feature may be important in understanding the frequency
and pathogenesis of pelvic floor disorders in women (39).
In the rat, a part of this muscle undergoes involution during
the menarche (40). Estrogen receptors have also been
identified in the human striated anal sphincter (41).
Furthermore, the effect of estrogen on the pelvic floor was
recently examined in a preliminary study concerning the
effect of hormone replacement therapy on postmenopausal
women with fecal incontinence (42).

Patients with dysfunction of the EAS or the PR muscles
are aware of the impending danger of leaking or the leaking
of gases, liquid or solid stools but they are unable to control
the unwanted passage of the enteric contents (43). They
have symptoms of urgency, difficulty in postponing
evacuation, and incontinence en route to the toilet.

The principal pathophysiological condition of fecal
incontinence, in the functional disorder of the anal sphincter
complex, is the complete or partial loss of the anal canal
high-pressure zone, as well as the increase of the anorectal

angle, which are considered to be significant contributors
of the anorectal continence (44).

Internal anal sphincter. IAS dysfunction, which can be
the result of physical or functional impairment, may lead to
anorectal incontinence. This suggests that IAS plays a
significant role in preserving continence (gases and loose
stools) (45).

Partial or total internal sphincterotomy is accompanied
by an 8-40% postoperative risk of soiling or incontinence
concerning gases (46).

Loss of IAS function can be compensated by the proper
function of EAS and PR muscles. However, if the voluntary
muscles weaken due to age or denervation injury,
incontinence may manifest (47,48). The contribution of IAS
in maintaining continence is obvious in patients with
descending perineum syndrome, in whom anal dilatation
leads to severe fecal incontinence (49).

Frequent abnormal episodes of IAS relaxation have been
described in 25% of patients with neurogenic fecal incon-
tinence. Frequent and prolonged IAS relaxations are believed
to put undue stress on the neurogenically damaged EAS;
this may cause occult fecal leakage in these patients (50).

Diabetes mellitus is also a cause of anorectal
incontinence in approximately 20% of all patients. The
incontinent patients experience impaired IAS tone and
diminished resting pressure of the anal canal (51).

Rectal prolapse is associated with incontinence (40-60%)
due to TAS dysfunction. Rectal intussusception induces
the recto-anal inhibitory reflex (RAIR) leading to maximal
relaxation of IAS (52).

Several reports have demonstrated degenerate changes
ofthe IAS in patients with incontinence: including disruption
of normal architecture, increased collagen fibril content,
abnormally stretched elastic tissue, loss of smooth muscle
cells and smooth muscle cell atrophy and necrosis (53-55).

Patients with poor IAS function and low resting pressure
commonly experience passive leakage of stool and the need
to wear a pad (56).

11. Anorectal function

A. Anorectal sensation and reflex mechanisms

Incontinent patients often report that they have no sense
of impending or actual incontinence. Thereby, it is apparent
that abnormal anorectal sensation might complicate the
neuromuscular damage of the pelvic floor (57).

Rectal sensation is necessary for the normal function of
the recto-anal reflex (RAIR and contractile reflex) considered
of great significance to the anorectal continence mechanism
(58). The sensation of rectal filling is subserved by stretch
receptors, which are situated outside the rectum, in the
surrounding space of levator ani muscles (59). When rectal
sensation is impaired, recto-anal reflex is also impaired.
Thereby, rectal distension fails to induce sensation of rectal
fullness and response of the EAS or the response of the
EAS is delayed (disturbance of the recto-anal reflex) (60). In
idiopathic fecal incontinence, diabetes mellitus as well as
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a variety of neurological diseases (dementia, cerebro-
vascular disease, spinal cord lesions, myelomeningocele), a
diminished awareness of rectal fullness is observed, which
is related to highly sensitive rectal sensory thresholds. In
these patients and in the elderly, fecal incontinence or fecal
impaction and overflow incontinence occur (61-64).

The sensibility of the anal canal is of great importance
to the discrimination of the nature of rectal contents. This
phenomenon is called “sampling” and is achieved by the
recto-anal reflex (65). Impaired anal sensation causes
defective sampling mechanism, which is considered to play
a role in the fine adjustment of anal continence and is
probably an important factor in the pathogenesis of anorectal
incontinence (66).

B. Rectal compliance and capacity

The rectum accommodates passively to distension and
intraluminal pressure remains low (< 100cmH,O) while the
volume increases. The compliance of the rectum (AV/AP)
can be calculated, providing a measure of the elasticity of
the organ (67). Decreased capacity and compliance of the
rectum correlate directly with increased stool frequency and
decreased continence. These were observed primarily in
patients with ulcerative colitis and radiation proctitis (68,69).
Also, anorectal function is impaired directly after low anterior
resection (rectal stump <5cm) and coloanal or ileoanal
anastomosis (70-72). Moreover, a fibrotic rectum resulting
from pelvic sepsis may compromise rectal reservoir function
significantly (73). Maximum tolerable volume and rectal
compliance are reduced in incontinent patients; these
combined abnormalities lead to a low volume high-pressure
rectal reservoir, which may contribute to the incontinence
in these patients (74).

1I1. Stool volume and consistency

Anorectal continence can be threatened if large volumes
of liquid stool are rapidly introduced into the rectum. In
these circumstances, accommodation response of the rectum
may be overcome and cortical inhibition may be unavailing.
However, urgency can be controlled for only 40-60 seconds
by the voluntary EAS complex. This time may be long
enough to allow some accommodation. If not, leakage will
temporarily relieve the situation (75). Diarrheal states are a
common cause of transient or permanent incontinence even
if the anal sphincter is normal (76).

Patient assessment

The evaluation of anorectal incontinence (either leakage
or urgency) should be focused on determining the cause
and the functional status of the patient. This information is
crucial in selecting the appropriate therapy, as the outcome
highly depends on careful patient selection. A detailed
medical record and a careful physical examination contribute
mostly in identifying the cause of incontinence and are

believed to be essential in every patient. However, anorectal
physiology investigations might be used selectively to
confirm the diagnosis and elucidate the anatomical and
functional situation of the anorectal apparatus thus assisting
decisions for the best treatment (Fig.1) (77).

A detailed medical record will usually determine if the
patient’s symptoms are due to true or false incontinence,
and will document the duration, frequency, severity, and
timing of incontinent episodes. Causes of perineal soiling
(pseudoincontinence), such as perineal fistula, hemorrhoids,
rectal mucosal prolapse, pruritus ani, and anorectal venereal
disease, should be excluded. An obstetric medical record as
well as information concerning previous anorectal surgery
or trauma is obviously important. Furthermore, it is crucial
to reveal cases of constipation with chronic straining at
stool or rectal prolapse. Perineal pain associated with a
neurological manifestation, low back pain or neurological
pathology of the lower extremities, particularly of recent
onset, is significant and should be documented if suspected.
Dietary and medication history should also be noted. Finally,
the social impact of incontinence, both at home and work,
should be sought (78).

Closing a patient’s interview, the clinician should be able
to categorize each one in a functional group of either mild,
or moderate, or severe incontinence, and to propose any
specialized test that might be necessary. Several
incontinence scoring systems have been proposed so as:
1) to provide an objective measure of a subject’s degree of
fecal incontinence, 2) to classify the incontinence in regard
to severity of the symptoms, and 3) to assist clinical decision
making and post-therapeutic assessment of results (79). As
a general rule, low-grade fecal incontinence is treated
conservatively, whereas significant incontinence may need
an operation.

Physical examination should focus on evidence of
incontinence. It consists of perineal inspection, cutaneous
anal reflex, digital rectal examination, proctoscopy and
rectosigmoidoscopy. Perineal inspection may detect a
patulous anus, gaping of the anus on traction of the anal
verge, perianal soiling, perianal irritation, scars from previous
surgery, prolapsing hemorrhoids, fistula, mucosa prolapse,
loss of perineal body as well as obvious muscle defects.
The patient is asked to contract the sphincter and to strain.
A perineum that bulges downwards or a complete rectal
prolapse on straining and lack of contraction on squeeze
instructions suggest neurological disorder of the pelvic
floor musculature. Next, perianal sensation and the anal reflex
are assessed. If cutaneous anal reflex is absent, pudendal
neuropathy or cauda equina lesion is suspected. The digital
examination of the anus detects fecal impaction, estimates
the IAS and EAS function (resting tone and squeeze tone,
respectively), and observes the anorectal ring by palpation
of'the PR. Recto-sigmoidoscopy is always performed to rule
out organic diseases, such as rectal neoplasms or proctitis,
as a cause of symptoms. Internal rectal prolapse or solitary
rectal ulcer may be revealed on proctoscopy. Barium enema
or colonoscopy may be indicated in selected cases accor-
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Fig.1 Anorectal incontinence: assessment and treatment selection. AES: anal endosonography,
PNTLM: pudendal nerve terminal motor latency, EMG: electromyography, IASD: internal
anal sphincter dysfunction, ORP: occult rectal prolapse, IFI: idiopathic (neurogenic) fecal
incontinence, CT: conservative treatment (diet, antidiarrheal medicines, biofeedback), ST:
surgical treatment (sphincter repair, postanal repair, anterior pelvic floor repair), SNS: sacral

nerve stimulation.

ding to medical record and findings of physical examination
(80).

Specialized investigations complete the clinical
evaluation and are useful as they provide an objective
assessment of the incontinent patients and document an
accurate diagnosis concerning the cause of the anorectal
incontinence. The accurate assessment of the clinical
problem is considered crucial for the decision of the most
appropriate treatment and the achievement of the most
favourable outcome. Studies of anorectal physiology include
anorectal manometry, anal endosonography (AES), nerve
stimulation techniques (pudendal nerve conduction and
spinal stimulation), electromyography (EMG), defecography,
endoluminal magnetic resonance imaging (MRI), saline
continence test, and balloon-retaining test (81). In clinical
practice, anorectal manometry, AES and pudendal nerve
latency have been proved to be the most useful tests in
diagnosis and after treatment. However, the need for each
one of these tests will largely depend on medical records,
symptoms, and physical examination, and can vary between
patients (82).

1. Anorectal manometry
Anorectal manometry is not a single test; it consists of
a series of measurements assessing anal sphincter function,

rectal sensation, recto-anal reflexes, and rectal compliance.
This is one of the first tests for anorectal function and it
consitutes the first-line investigation for incontinence.
Various techniques have been used in the study of anorectal
manometry as fluid-filled open-tipped catheters, closed
multiple balloon systems and microtransducers (83).

Anal manometry is used to establish the presence and
extent of weakness of the pelvic floor sphincter muscles,
allowing an objective measure of resting and squeeze
pressure. It additionally assesses the length of the high-
pressure zone. Anorectal incontinence exhibits a low anal
sphincter resting tone. The pressure profile during squeeze
is compared with the resting profile. If the voluntary squeeze
effort results in a normal or increased pressure, the main
deficiency resides in the IAS, as might be seen in diabetes
mellitus or a previous anal dilatation, previous
sphincterotomy or an internal prolapse. If the squeeze effort
fails to raise the anal sphincter pressure considerably,
additional compromise of the external sphincter must be
assumed. Squeeze pressure is lower in weakness of the
external sphincter due to trauma or neurologic deficit.
Resting pressure is lower in traumatic sphincter injury, rectal
prolapse, pudendal nerve traction injury, spinal or cauda
equina injury, chronic inflammatory bowel disease, chronic
radiation proctitis, and ongoing age. High-pressure zone is
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often very short in incontinent patients; these patients can
be helped by procedures like post-anal repair. Nevertheless,
while manometry can differentiate lower anal pressures from
normal values, it cannot distinguish between causes of
diminished pressure such as anal sphincter defect due to
trauma or impaired innervation of the musculature of the
pelvic floor and EAS (84).

2. Anal endosonography (AES)

This is the test of choice, which provides information
about the integrity of the IAS and EAS and detects sphinc-
teric defects with an accuracy of 90 to 100 percent (85).

A rotating endoprobe with a 10-mm MHz transducer
allows 360 degrees evaluation of the anal canal. The
examination does not require any preparation or sedation
and is normally well tolerated by the patient. AES can
evaluate apart from the anatomy of anal sphincters, the
anorectal angle and the PR function (86).

AES is a valuable tool in planning restorative surgery as
well an effective technique in assessing results after sphincter
repair. It is more accurate and better tolerated than needle
electromyography or manometry in mapping the EAS. This
explains why AES has almost replaced the more invasive
technique of EMG. However, EMG may detect functional
abnormalities in incontinent patients with normal anal
sphincters on AES; thus the two techniques are
complementary and not mutually exclusive (87).

3. Pudendal nerve terminal motor latency (PNTML)

PNTML is a useful test in the anorectal physiology study.
The pudendal nerves collect stimuli from the lateral wall of
the rectum and refer to the level of the ischial spine. The
response of the EAS muscle is recognized by the recording
electrodes at the base of the finger. The delay between nerve
stimulation and muscle response recording is called nerve
latency. The normal value of PNTML is < 2.3msec, and
prolongation indicates damage of pudendal nerve (88).
Prolongation of PNTML is considered to be a hallmark of
idiopathic fecal incontinence (89). However, this examination
assesses the neurological status of the sphincter and is
useful in patients who are candidates for sphincter repair. It
has been demonstrated that the presence of pudendal
neuropathy restricts the efficacy of sphincter repair to only
10%. In contrast, when pudendal nerve is intact, the chance
of success is raised up to 80% (90).

4. Electromyography (EMG)

EMG of striated pelvic floor and anal sphincter muscles
can be performed using a needle electrode, a surface
electrode on the perianal skin, or an anal plug. It provides
an assessment of the neuromuscular integrity of the anal
canal by recording the motor unit action potentials generated
by the EAS and PR muscle fibers at rest, during voluntary
contraction, and in response to various reflexes (91). Special
neurophysiological techniques investigate the pattern and
extent of injury in the various pelvic compartments in
incontinent patients. The main purposes of the EMG are: to
identify areas of sphincter injury by mapping the sphincter,
to determine whether the muscle contracts or relaxes, and

to identify denervation-reinnervation potentials that are
indicative of nerve injury (92). However, although the
concentric-needle EMG has long been used for the
assessment of disorders of anal sphincters, the most
convenient technique of AES has largely replaced EMG in
the current assessment of the anal sphincter anatomy (87).
Surface EMG appears to preserve a definite role in the
evaluation of sphincter function and in the use of
biofeedback training. This test may be used to provide a
visual or audible signal during biofeedback pelvic floor
retraining (93).

5. Defecography

To perform this examination, the semi-solid barium paste
is injected into the rectum. During radiologic examination,
the patient is seated on a commode. Profile radiographs are
taken at rest, squeeze and during straining, while lateral
fluoroscopic images are preceded. The examination is not
routinely indicated in patients with incontinence, but it
provides information about the presence of anatomical
abnormalities, such as intussusception, rectal prolapse,
rectocele and perineal descent in selected cases. Patients
with incontinence may also demonstrate inability to hold
the rectal contrast. In these patients, the anorectal angle is
significantly larger than in normal subjects, particularly at
rest. Moreover, other patients may demonstrate a poorly
distensible rectum suggesting a capacity abnormality (94).

6. Endoluminal magnetic resonance imaging (MRI)

Endoluminal MRI allows detailed visualization of the
normal anatomy and pathologic conditions of the anal
sphincter. It is superior to endoluminal ultrasonography and
can easily identify atrophy of the EAS, which suggests a
negative outcome after sphincter repair. The diagnosis of
EAS atrophy by ultrasound is not yet resolved, and this
remains an important indication for endoanal MRI. However,
it seems that [AS is better evaluated by AES (95).

7. Anal mucosal electrosensitivity and

thermal sensitivity

Anal mucosal electrosensitivity technique is a method,
which may assess the anal sensation. It uses an electrode
probe introduced into the anal canal (upper, middle and
lower). Consequently, the current is gradually increased until
the patient reports a tingling of sensation (threshold) (96).
Patients with idiopathic fecal incontinence have an increased
threshold of anal sensation or inability of anal sensation in
the electrostimulation (97).

Thermal sensitivity technique is another method, which
assesses the thermal threshold of the anal canal. A 1cm
probe is introduced into the anal canal, through which water
of various temperature can be pumped. The anal canal is
highly sensitive to temperature change, and incontinent
patients are significantly less sensitive than controls (98).

Conclusion

In conclusion, fecal incontinence is a severe disability
with undetermined incidence. There are many causative
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factors, which may generally be divided into neurological
and local. The assessment of patients with fecal incontinence
is achieved by medical records, physical examination, and
specialized tests. A careful history along with the physical
examination of the patients with symptoms of flatus or stool
incontinence and the subsequent use of incontinence
scoring systems enable the proposal of specialized
investigations for each patient. These investigations offer
an accurate causative diagnosis of anorectal incontinence
and thus contribute to the selection of the appropriate
treatment and the achievement of the most favourable
outcome. In clinical practice, anorectal manometry, AES, and
PNTML have been proved to be the most useful tests for
diagnosis settlement and treatment selection. Endoanal
ultrasound is one of the first tests to show internal sphincter
degeneration and tears of the internal or external sphincters.
However, the diagnosis of EAS atrophy on ultrasound is
not yet resolved; this still remains an important indication
for endoanal MRI. Anorectal manometry is the first-line
investigation. It is used to assess the sphincter function by
documentation of resting and maximal squeeze pressures
as well as rectal sensation and rectal compliance. PNTML
or EMG helps to access the diagnosis of neuropathic
incontinence. In addition, PNTML is significant in
demonstrating sphincter neuropathy, which may reduce the
chance of a favourable result after sphincter repair.
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