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Abstract
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Disorders of the anorectum and pelvic floor affect approximately 25% of the population. Their
evaluation and treatment have been hindered by a lack of understanding of underlying mechanism
(s) and a working knowledge of the diagnostic advances in this field. A meticulous evaluation of
anorectal structure and its function can provide invaluable insights to the practicing gastroenterologist
regarding the pathogenic mechanism(s) of these disorders. Also, significant new knowledge has
emerged over the past decade that include the development of newer diagnostic tools such as high
resolution manometry and MR defecography as well as a better delineation of the clinical and
pathophysiological subtypes of constipation and incontinence. This article provides an up-to-date
review on the role of diagnostic tests in the evaluation of fecal incontinence and constipation with
dyssynergic defecation.
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INTRODUCTION
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Disorders of anorectum affect one quarter of the population, and are mostly due to
neuromuscular dysfunction (1). Hence, a meticulous evaluation of anorectal structure and
function can provide much needed information regarding the pathophysiology of these
disorders. This review provides an appraisal of the advances in the mechanistic understanding
and diagnostic evaluation of fecal incontinence and dyssynergic defecation.
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NEUROANATOMY AND PHYSIOLOGY OF THE ANORECTUM
Structure of the anorectum
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The rectum is a muscular tube, 12 to 15 cm long that terminates as the anus. The internal anal
sphincter (IAS), the external anal sphincter (EAS) and the anal vascular cushions encircle the
anal orifice and together maintain continence at rest whereas the EAS and puborectalis provide
the mechanical barrier during voluntary squeeze (2,3),. The puborectalis is a 0.5–1.0 cm thick
“u” shaped muscle, which forms a flap-like valve that creates a forward pull and reinforces the
anorectal angle. Recent work using transperineal ultrasound has demonstrated that all three
muscles form the mechanical barrier (4). Furthermore, puborectalis dysfunction and injury are
common even in asymptomatic woman and contribute to incontinence (4,5).
Rectoanal inhibitory reflex is a well known physiological response but recently, a desire to
defecate in response to rectal distension has been shown to be associated with a unique and
reproducible anal contractile response- the sensory-motor response (SMR) (6). The SMR is
altered in patients with rectal hyposensitivity (7).
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Rectal sensation arises from stimulation of nerve endings and mechanoreceptors in the rectal
wall and adjacent structures and is transmitted along the pelvic splanchnic and S2-S4
parasympathetic nerves (2). Recent studies from rat models have confirmed the existence of
intraganglionic laminar nerve endings in the myenteric plexus of the rectal wall that respond
to mechanical distension (8). Cortical mapping shows that rectal and anal perceptions are
bilaterally represented in the superior motor cortex, i.e. Brodmann area 4 (9).
Physiology of defecation and continence
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Defecation involves several stereotypical events that are under voluntary and involuntary
control. The basic regulatory mechanisms are present in the newborn but the art of controlled
defecation develops through training and is controlled by higher cortical centers. Arrival of
stool in the rectum causes rectal distension and induces a desire to defecate along with a
decrease in anal resting pressure –the RAIR. These events allow the rectal contents to come
into contact with the sensitive anoderm, and based on the nature of fecal material “sampled”,
solid, liquid, or gas (18), an urge to defecate is induced that can only be resisted by vigorous
contractions of the EAS and puborectalis muscle. If social conditions are favorable, the subject
sits or squats, holds breath, contracts the diaphragm, abdominal and rectal muscles and
simultaneously relaxes the EAS and puborectalis muscle. These maneuvers open the anus and
move stool. Thus, sensory perception and coordinated movement of stool are important
physiologic variables that affect anorectal function. Likewise, weakness of anal sphincter or
puborectalis, neuropathy and altered rectal or anal sensation or diarrheal conditions may each
overwhelm normal ability to maintain continence and result in leakage of stool.

FECAL INCONTINENCE
Fecal incontinence is the inability to control or involuntary discharge of stool or gas. It affects
8–9 % of population, and disproportionately affects middle-aged women, and nursing home
residents (9–11). Advancing age, diarrhea, urinary incontinence and multiple childbirths,
particularly vaginal delivery with sphincter tear are independent risk factors (9–11). It
significantly affects quality of life and consumes substantial health care resources (9–11).
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CLINICAL AND DIAGNOSTIC EVALUATION OF PATIENTS WITH FECAL
INCONTINENCE
NIH-PA Author Manuscript

The evaluation includes a detailed clinical assessment together with the appropriate
physiological and imaging tests of the anorectum that should provide information regarding
the severity and impact of the problem and possible etiology.
Clinical Features
The first step is to establish a trustworthy relationship and to assess the duration, nature i.e.,
whether the leakage consists of flatus, liquid or solid stool, and its impact on the quality of life.
Obstetric history, co-existing conditions such as diabetes mellitus, pelvic radiation,
neurological problems or spinal cord injury, dietary history and a history of co-existing urinary
incontinence is important. A prospective stool diary can be useful (12).
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A detailed physical and neurological examination and digital rectal examination (DRE) is
essential. Upon inspection, the presence of fecal matter, prolapsed hemorrhoids, dermatitis,
scars, skin excoriation, the absence of perianal creases or a gaping anus may be noted.
Excessive perineal descent (outward bulge > 3 cm) or rectal prolapse can be demonstrated by
asking the patient to attempt defecation (12). The perianal sensation and anocutaneous reflex
are assessed by stroking the perianal skin with a cotton bud in each quadrant. The normal
response consists of a brisk contraction of the external anal sphincter. Impaired or absent
anocutaneous reflex suggests neuronal injury (12). After inserting a lubricated, gloved index
finger, one should assess the resting sphincter tone, the length of anal canal, the strength of the
puborectalis sling, the acuteness of the anorectal angle, the strength of anal sphincter squeeze
and the elevation of the perineum during voluntary squeeze. Also, the presence of rectocele or
impacted stools may be noted. A recent study showed that trainees lack adequate skills for
recognizing the DRE features of incontinence (13). Thus, DRE is prone to inter-observer
differences and is a learned skill.
Clinical assessment should facilitate the recognition of three sometimes overlapping subtypes;
passive incontinence, urge incontinence, and fecal seepage (2,12), although symptoms
assessment may not always correlate with manometric findings. In one study, leakage had a
sensitivity of 98.9%, specificity of 11% and positive predictive value of 51% for detecting low
resting sphincter pressure (14). The positive predictive value for detecting a low squeeze
pressure was 80% (14). In another study, adequate correlation was reported between DRE and
manometry (15). Thus, history and clinical features alone may be insufficient to define the
pathophysiology and objective testing is essential (10,12). Several methods are available for
grading the severity of fecal incontinence and its quality of life (16).
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INVESTIGATIONS OF FECAL INCONTINENCE
The first step is to identify if the incontinence is secondary to diarrhea. Iif so, endoscopic
mucosal evaluation, stool tests, and breath tests may be useful (12). Specific and
complementary tests that can define the underlying mechanisms include anorectal manometry,
anal endosonography and neurophysiological tests (12,18,19). An evidence based summary of
commonly performed diagnostic tests is shown in Table 1.
Anorectal Manometry & Sensory Testing
Anorectal manometry quantifies IAS and EAS function, rectal sensation, rectoanal reflexes
and rectal compliance. Currently, several types of probes and pressure recording devices are
available. Each system has distinct advantages and drawbacks (20). Although a water perfused
probe has been traditionally used, increasingly, a solid-state probe with micro transducers or
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air filled miniaturized balloons are being used. Typically, after a run in period, several
maneuvers are performed such as squeeze, party balloon inflation, attempted defecation, and
intermittent rectal balloon distention to assess sphincter pressures, reflex changes, anal and
rectal pressure changes and rectal sensation (12,19).
Recently, a novel solid-state probe with 12 circumferential sensors that provides a higher
resolution (Sierra Scientific Instruments, Los Angeles, CA) has been introduced and this
system correlates well with conventional manometry (20). This device uses novel pressure
transduction technology (TactArray) that allows each sensor to detect pressure over a length
of 2.5mm and in each of 12 radially dispersed sectors. The pressures can also be displayed as
isobaric contour plots. The advantages are the detection of pressure changes over a longer
length of rectum and anal canal increasing accuracy and detection of abnormalities. Also a
high definition manometry system with 256 circumferentially arrayed sensors (21) that
provides anal sphincter pressure profiles and topographic changes in 3-D is now available. This
system further enhances our understanding [Figure 1].of anal pressure profiles, normal
physiology, puborectalis function and sphincter defects, and may increase diagnostic yield
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Patients with incontinence have low resting and/or low squeeze sphincter pressures (Figure 1)
indicating weak IAS and EAS. The ability of EAS to contract reflexively can also be assessed
during abrupt increases of intra-abdominal pressure such as when coughing. This reflex
response is impaired in subjects with cauda equina lesions (19).
Rectal Sensory Testing
Rectal balloon distention with incremental volumes of air can be used for the assessment of
both sensory responses and compliance. Incontinent patients may exhibit rectal hyposensitivity
or hypersensitivity (19,22).
Rectal compliance is assessed by measuring the changes in intrarectal pressure during
incremental rectal balloon distention (18). Rectal compliance is reduced in patients with colitis,
low spinal cord lesions, and diabetics with incontinence but is increased in subjects with high
spinal cord lesions (2).
Imaging the Anal Canal
Anal endosonography—It provides an assessment of the thickness and structural integrity
of the EAS and IAS and can detect scarring, loss of muscle tissue and other local pathology
(23). It is performed by using a 7–12 mHz rotating transducer with a focal length of 1 to 4 cm
(24). More recently, 3-D ultrasound imaging has become available which provides better
delineation of anal sphincters and puborectalis and surrounding structures (23).

NIH-PA Author Manuscript

After vaginal delivery, anal endosonography revealed occult sphincter injury in 35% of
primipara women, and sphincter defects in 85% of women with third degree perineal tear
compared with 33% without tears (25). Although endosonography can distinguish internal
from external sphincter injury, it has low specificity for demonstrating the etiology of fecal
incontinence (12). Because anal endosonography is widely available, less expensive and less
painful than needle EMG, currently, this technique is preferred for the assessment of sphincter
morphology (23).
Magnetic resonance imaging (MRI)
Magnetic resonance imaging (MRI) provides superior imaging with better spatial resolution
of the external anal sphincter (23,24). A major contribution of anal MRI has been the
recognition of external sphincter atrophy, and sometimes without pudendal neuropathy. The
addition of dynamic pelvic MRI by using fast imaging sequences or MRI colpocystography
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that involves rectal filling with ultrasound gel and having the patient evacuate while lying
inside the magnet may each provide better delineation of pelvic anatomy (23). The use of an
endo-anal coil significantly enhances the resolution and allows more precise definition of
sphincter muscles. However, comparative studies with other technology, costs, and clinical
utility have not been assessed.
Neurophysiologic testing of anorectal function
Electromyography (EMG) of the anal sphincter identifies sphincter injury as well as
denervation-reinnervation potentials that indicate neuropathy (18,26). EMG can be performed
using a needle electrode or surface electrode (26). Abnormal EMG activity, such as fibrillation
potentials and high-frequency spontaneous discharges provide evidence of denervation. It
occurs in patients with fecal incontinence following pudendal nerve injury or cauda equina
syndrome (26,27). The pudendal nerve terminal motor latency (PNTML) measures the
neuromuscular integrity between the terminal portion of the pudendal nerve and the anal
sphincter. An injury to the pudendal nerve such as after forceps-assisted delivery leads to
denervation of the anal sphincter muscle and muscle weakness. The AGA technical review did
not recommend PNTML test (18), although experts suggest that PNTML may facilitate
selection of patients prior to sphincter repair (28).
Motor Evoked Potentials
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The integrity of the entire spino-anorectal pathways that control anorectal function can be
assessed by magnetic stimulation and recording of motor evoked potentials (MEPs) (26). When
a current is rapidly discharged through a conducting coil, a magnetic flux is produced around
the coil, which causes stimulation of neural tissue. Electrical or magnetic stimulation of the
lumbosacral nerve roots facilitates measurements of the conduction time within the cauda
equina and diagnosis of sacral motor radiculopathy as a possible cause of fecal incontinence
(29). A recent study showed that Translumbar MEP and Transsacral MEP of the rectum and
anus provide better delineation of the peripheral neuromuscular injury in subjects with fecal
incontinence (30) [Figure 2], and those with spinal cord injury, and is superior to PNTML
(31).
Clinical Utility of tests for fecal incontinence
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In one prospective study, history alone could detect an underlying cause in only 9 of 80 patients
(11%) with incontinence whereas physiological tests revealed an abnormality in 44 patients
(55%) (32). In another study, patients with incontinence had lower resting and squeeze
sphincter pressures, a smaller rectal capacity and leaked earlier following saline infusion in the
rectum (33). In a prospective study, anorectal manometry with sensory testing not only
confirmed a clinical impression but also provided new diagnostic information that influenced
management and outcome of patients with incontinence (12). Also, 80% of patients had more
than one abnormality emphasizing the body’s’ ability to compensate for the loss of any one
mechanism.(12). In another study, weak anal sphincters were found in 40 patients (71%) and
altered rectal sensation or compliance in 42 patients (75%) (32), but tests alone were
insufficient to predict whether an individual had incontinence.
An abnormal test result must be interpreted along with the patient’s symptoms and not merely
by the manometric parameters. For the individual patient with incontinence, physiologic and
morphologic testing can be very useful both for providing a diagnosis and for assessing
objective improvement following a therapeutic intervention (12).
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CONSTIPATION & DYSSYNERGIC DEFECATION
INTRODUCTION
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Constipation is a polysymptomatic, multifactorial disorder that affects 15–20% of the
population (34). It is more prevalent in women, elderly, non-caucasians and subjects with lower
socio economic status (34). Constipation places a substantial burden on healthcare resources
(35), and affects both quality of life and psychological function (36). Recently, significant
advances have been made regarding the pathophysiology and diagnostic testing (22,23,37,
38,39).
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Primary constipation is due to altered colonic and anorectal neuromuscular function whereas
secondary constipation results from poor fiber intake, drugs (eg opioids), behavioral,
endocrine, metabolic, neurological and other disorders (40). At least three overlapping
subtypes of primary constipation have been recognized (37,40). Slow transit constipation
(STC) is characterized by impaired propulsion of stool and is due to dysfunction of colonic
smooth muscle (myopathy) or its nerve innervation (neuropathy), or both or can be secondary
to dyssynergic defecation (37). Evacuation disorders are characterized by difficulty or
inability with stool expulsion. They include disorders of the anorectal function such as
dyssynergic defecation (37), as well as structural disorders such as rectocele, descending
perineum syndrome and rectal prolapse (37). Constipation predominant irritable bowel
syndrome (IBS-C), is seen in patients in whom abdominal discomfort or pain is a prominent
symptom together with symptoms of constipation (41). These patients may or may not have
coexisting STC or evacuation disorder. This review will focus on the mechanisms and
assessment of dyssynergic defecation.
Pathophysiology of Dyssynergic Defecation—Dyssynergia is an acquired behavioral
disorder of defecation. In two thirds of subjects, dyssynergia is a consequence of faulty toilet
habit, painful defecation, obstetric or back injury and brain-gut dysfunction (26,37). In the rest,
the coordinated process of defecation was perhaps never learnt during childhood (37).
Dyssynergic subjects demonstrate the inability to coordinate the abdominal, rectoanal and
pelvic floor muscles during defecation (42,43). Additionally, 30–50% of subjects may exhibit
rectal hyposensitivity (22,42).
Manometrically, at least four reproducible types of dyssynergia (37) have been described
[Figure 3]. The recognition of these patterns allows the biofeedback therapist to expound
patient-specific treatment programs, such as emphasizing the push effort (Type II) or
improving pelvic relaxation (Type III). The diagnostic criteria for dyssynergic defecation are
shown below (37).
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A. Patients must satisfy the symptomatic diagnostic criteria for chronic constipation
(Rome III) and
B. Patients must demonstrate a dyssynergic pattern of defecation (Types 1–4), during
repeated attempts to defecate with manometry, imaging or electromyography.
Dyssynergia is defined as a paradoxical increase in anal sphincter pressure (anal
contraction) or less than 20% relaxation of the resting anal sphincter pressure or
inadequate abdomino-rectal propulsive forces.
C. One or more of the following;
1.

Inability to expel an artificial stool (50 ml water-filled balloon) within one
minute.
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2.

Prolonged colonic transit time, i.e. greater than 5 markers (≥20% marker
retention) on a plain abdominal x-ray taken 120 hours after ingestion of one
sitzmark® capsule containing 24 radio opaque markers.

3.

Inability to evacuate or ≥50% retention of barium during defecography.

Diagnostic Tests—It is important to obtain a detailed history with particular emphasis on
stool habit and consistency. A recent study reaffirmed that stool consistency and not stool
frequency correlated with transit time (44). Also a carefully performed DRE may reveal
dyssynergia (sensitivity 77%) (45). Because a patient’s recall of stool habit is often inaccurate
(46) and symptoms do not predict the underlying pathophysiology (37), diagnostic tests are
required to facilitate management. The first step is to identify drug-induced, metabolic or
colonic disorder, because constipation is caused by organic conditions and rarely colon cancer
(40). The ACG Task Force does not routinely recommend tests in patients aged <50 years and
in whom there are no alarm symptoms or signs (47). Alarm features include new onset of
constipation, onset after age 50, bloody stools, weight loss, anemia or a family history of
inflammatory bowel disease or colon cancer (47). For patients < 50 years without alarm
features, empiric treatment without diagnostic testing is appropriate (47). Once an organic
disorder has been excluded, most have a neuromuscular disorder of the colorectum. Physiologic
testing should be considered in patients who are unresponsive to laxatives, and in those with
an evacuation disorder (48).
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Specific diagnostic tests for functional constipation: Constipation is a heterogeneous
disorder and testing cannot mimic real-life physiology of stool transport and evacuation.
Therefore, no single test adequately defines constipation, often more than one test is required
(37,48). Colonic transit study, anorectal manometry, balloon expulsion test, and defecography
are widely used and an evidence based summary of tests is shown in Table 3.
Colonic Transit Study: This test provides an objective measurement of the speed of stool
movement through the colon. It is measured by one of three methods: radiopaque markers
(39,49), colonic scintigraphy (50) or wireless motility capsule (SmartPill®) (39).
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The radioopaque marker test is commonly performed by administering a single capsule
containing 24 plastic markers (Sitzmarks®, Konsyl Pharmaceuticals, Fort Worth, Texas) on
day 0 and by obtaining plain abdominal x-ray on day 5 (120 hours) later (39,49). Retention of
≥ 20% markers (≥6 markers) on day 5 (120 hrs) is considered abnormal and is indicative of
STC. Because, 60% of patients with dyssynergic defecation demonstrate excessive retention
of markers (37) that improves with therapy (37), a diagnosis of STC should be made only after
excluding dyssynergia (37). A multiple capsule technique has also been used (51). The
prevalence of STC based on colonic transit study varied from 38–80% largely due to
methodological differences (48).
Recently, a novel, wireless motility capsule (SmartPill®, SmartPill Corporation, Buffalo, NY)
that measures pressure, pH and temperature has been approved by FDA. This device provides
a radiation-free method of measuring colonic, whole gut and regional (gastric emptying) transit,
Figure 4, (39). Wireless capsule has good specificity, good device agreement with radioopaque
markers, and provides a standardized method of assessment for subjects with and without STC
(39) and has been validated (52).
Anorectal Manometry: Manometry quantifies the rectal and anal pressure changes during
attempted defecation and reflex changes during balloon distention and thereby identifies
dyssynergic defecation and Hirschsprung’s disease(19,37). When healthy subjects attempt
defecation, they generate an adequate propulsive force (rise in intrarectal pressure)
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synchronized with relaxation of puborectalis and anal sphincter (decrease sphincter pressure)
(37) [Figure 5]. Patients with dyssynergic defecation fail to perform this maneuver (42). The
body position, whether sitting or lying down, the presence of stool-like sensation and the
consistency of stool may each influence both defecation and the ability to expel stool (53).
Hence, dyssynergic pattern alone is not diagnostic of dyssynergic defecation, and additional
diagnostic features are recommended (37). Furthermore, sensory testing may reveal rectal
hyposensitivity (22,37).
A systematic review revealed that dyssynergia is detected in approximately 50% of subjects
with evacuation problems (37). High resolution manometry may provide better
characterization of dyssynergia [Figure 5] (20,21). Thus, anorectal manometry is useful for
diagnosis of dyssynergic defecation and altered rectal sensation and identifies subjects who
could benefit with biofeedback therapy.
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Balloon Expulsion Test: This provides bedside assessment of a subjects’ ability to expel an
artificial stool. Most experts recommend a 50 ml water filled balloon. Normal subjects can
expel this balloon within one minute (48). The prevalence of a positive test in favor of
dyssynergia varies between 23–67% (48). One study suggested a specificity of 89%, negative
predictive value of 97%, sensitivity of 88%, and positive predictive value of 67% (54).
However, many dyssynergics can expel the balloon (37). Thus, although failure to expel a
balloon suggests dyssynergia, a normal test does not exclude this possibility. Hence, this test
should be interpreted along with other physiological tests. Also, patients with fecal seepage
(12) and elderly subjects with fecal incontinence secondary to fecal impaction demonstrate an
impaired balloon evacuation. A recent study showed a high prevalence of dyssynergia in
nursing home residents with incontinence (55).
Rectal Barostat Test: An assessment of rectal sensation, tone and compliance using a highly
compliant balloon that is placed in the rectum and connected to a computerized pressure
distending device (barostat) can be useful for detecting rectal hyposensitivity (22) and for
identifying patients with normal, impaired or hyper-compliant rectum, and detection of
megarectum. Likewise, rectal barostat studies can reveal rectal hypersensitivity in up to 50%
of patients with IBS-C (1,22).
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Defecography: This test provides morphological information and uses fluoroscopy (23).
Approximately 150 ml of contrast is placed into the rectum and the subject is asked to squeeze,
cough or expel the contrast. The most common findings are; poor activation of levator muscles,
prolonged retention or inability to expel the barium, absence of a stripping wave in the rectum,
mucosal intussusception and/or rectocele (18,23). The prevalence of normal defecography
varied between 10 to 75% (18). Although defecography revealed abnormalities in 77% of
subjects, there was no relationship between symptoms and abnormalities (28,23). Among ten
studies, abnormalities were reported in 25–90% and dyssynergia in 13–37% (48).
Disadvantages of defecography include radiation exposure, embarrassment, inter observer bias
and inconsistent methodology. Hence, defecography is recommended as an adjunct to clinical
and manometric assessment (18,48).
Magnetic Resonance Imaging: Magnetic resonance imaging (MRI) and dynamic pelvic MRI“MR defecography” can be useful for assessment of anorectal disorders (23,24,56). In fact,
this is the only imaging modality that can simultaneously evaluate global pelvic floor anatomy
and dynamic motion (23) [Figure 6]. The free selection of imaging planes, lack of radiation
exposure, good temporal resolution, and excellent soft-tissue contrast are advantages. Dynamic
pelvic MRI in the sitting position provides a more physiological approach than supine position
(57).
Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2011 November 1.
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Dynamic MRI is useful, because it can differentiate between mucosal and full-thickness rectal
prolapse (56). In dyssynergic patients, dynamic MRI revealed that the anorectal angle became
more acute, confirming paradoxical contraction of puborectalis (24). Recently, in a controlled
study, during rectal evacuation, the degree of perineal descent was decreased in 35%, normal
in 44%, and increased in 21% of constipated patients (56). Increased perineal descent was
associated with a hypertensive anal sphincter, a normal rectal balloon expulsion test, and a
rectocele. Limitations of MRI defecography include its high cost, lack of standardization and
availability.

CONCLUSIONS
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A practical knowledge of pelvic floor structure and function will enable the gastroenterologist
to seek appropriate clues for etiology. Symptom diaries and digital rectal examination can
provide useful assessment of sphincter pressure, presence of dyssynergia and fecal impaction.
Anorectal manometry with rectal sensory testing is the preferred method for defining the
functional weakness of the anal sphincter and for diagnosis of dyssynergia and abnormal rectal
sensation. Newer tests such as high definition manometry may provide better understanding
through 3-D and topographic mapping. Evolving tools such as motor evoked potentials may
provide comprehensive neurophysiological information. Anal endosonography can define
structural defects with 3-D ultrasound providing superior resolution. Defecography is useful
in patients with suspected rectal prolapse or poor rectal evacuation. Balloon expulsion test can
confirm impaired evacuation but by itself is not diagnostic. These tests should be performed
either to confirm a clinical suspicion or to elucidate a cause for refractory bowel symptoms.
There is good evidence to support the use of these physiological tests and to define the
underlying pathophysiology in subjects with fecal incontinence and constipation and to guide
treatment.
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Fig 1.
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High Definition Manometry and pressure topography during rest and voluntary squeeze. In the
healthy subject (left), normal resting and normal increase in sphincter pressure is seen whereas
in the incontinent subject the sphincter is weak during squeeze.
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Fig 2.
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Neurophysiological changes following translumbar magnetic stimulation. In healthy subject
(left), normal motor evoked potential with a short latency (arrow) can be seen whereas in the
incontinent subject (right), the MEP onset is prolonged onset and amplitude is decreased
indicating neuropathy.
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Fig 3.

Assessment of colonic, regional and whole gut transit with a wireless motility capsule in a
subject with chronic constipation and dyssynergic defecation. The time is represented on the
horizontal axis. The blue line represents temperature changes, the green line the pH changes
and the red line the pressure changes. GET+ Gastric emptying time; SBTT= Small bowel transit
time; CTT= Colonic transit time. The colonic transit is delayed in this subject normal CTT <59
hours) emphasizing the overlap between dyssynergic defecation and slow colonic transit.
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Fig 4.
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Manometric and pressure topographic changes in a healthy individual (left) and a patient with
dyssynergic defecation (right). In healthy subject, normal relaxation of anal sphincters can be
seen both with manometry and topography whereas in the dyssynergic subject there is increase
in rectal pressure with paradoxical increase in anal sphincter pressure seen both with
manometry and topography.
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Measures latency of
terminal portion of
pudendal nerve, simple
Quantifies spino-anal and
spino-rectal nerve
conduction Minimally
invasive,

○ Translumbar and Transsacral Motor
Evoked Potentials

Displays EMG activity
and can provide
information on normal or
weak muscle tone

○ Surface EMG

○ Pudendal Nerve Terminal Motor
Latency

Quantifies Spike
potentials and
reinnervation pattern
indicating neuropathy/
myopathy

Weaknesses

Lack of Training & Controlled
studies, Availability

Minimally invasive, low sensitivity,
interobserver differences

Inaccurate, Artifacts

Invasive, painful, not widely
available

Lack of standardization

Clinical Utility

Quantifies sphincter
pressures, rectal sensation
& compliance & rectoanal reflexes

Strengths

○ Needle EMG

○ Anorectal Manometry

• Physiologic Tests

Test

Fair

Fair

Fair

Fair

Good

Evidence

B3

B3

B3

B3

B2

Recommendation (Grade)

Comments

Promising Noninvasive objective test,

Conflicting recommendations

Largely used for Biofeedback

Only used in research labs

Widely used. Facilitates diagnosis of
incontinence and dyssynergic defecation

Evidence-based summary of the utility of commonly performed diagnostic tests in fecal incontinence (modified from Ref. 1)
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Visualization of the
internal anal

Anorectal ultrasound
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Evaluate colon transit,
inexpensive and widely
available
Evaluate slow, normal or
rapid colonic transit.
Standardized evaluation of
slow, normal or rapid
colonic and upper
gastrointestinal transit No

Colonic transit with scintigraphy

Wireless Motility Capsule

Visualization of mucosal
disease

Colonic transit with radiopaque markers

Physiologic testing

Flexible sigmoidoscopy and
colonoscopy

Simultaneously evaluate
global pelvic floor
anatomy, sphincter
morphology and dynamic
motion

Identify dyssynergia,
rectocele, prolapse,
excessive descent,
megarectum,
Hirschsprung disease

Defecography

MRI

Identify megacolon,
megarectum, stenosis,
diverticulosis, masses

Identify excessive amount
of stool in the colon,
simple, inexpensive,
widely available

Rule out metabolic
disorder

Strength

Barium enema

Imaging tests
Plain abdominal X-Ray

Blood tests (thyroid, calcium, glucose,
electrolytes)

Test
Weakness

Availability

Expensive, time consuming, availability,
lack of standardization

Inconsistent methodology

Invasive, risks of procedure and sedation

Expensive, lack of standardization,
availability

Interobserver bias, availability.

Radiation exposure, embarrassment,
interobserver bias, inconsistent methodology

Lack of standardization, Radiation exposure.
Lack of controlled studies

Lack of standardization and controlled
studies

Not cost-effective

Clinical Utility

Excellent

Good

Good

Poor

Fair

Poor

Fair

Poor

Poor

No evidence

Evidence

A1

B2

B2

C

B3

C

B3

C

C

C

Recommendation (Grade)

Comment

Reliably identifies slow
transit constipation and
upper gut transit
abnormalities

Facilitates classification of
pathopysiological subtypes

Useful to identify slow
transit constipation

Lack of prospective study
regarding efficacy

Used as adjunct to anorectal
manometry

Experimental

Used as adjunct

Not recommended for
routine without alarm
features evaluation

None

Not recommended routinely
without alarm features Not

Evidence-based summary of the utility of the diagnostic tests for chronic constipation (modified from Remes-Troche and Rao, (Ref. 1)
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Identify colonic myopathy,
neuropathy Facilitates
selection of patients for
surgery

Bedside assessment of
dyssynergic defecation

Identify dyssynergic
defecation, rectal
hyposensitivity, &
hypersensitivity, impaired
compliance,

Invasive, not widely available, lack of
standardization

Lack of standardization

Lack of standardization

Weakness

Grade C: Poor evidence in favor of the test with some evidence on specificity, sensitivity, accuracy, and predictive values

Grade B3: Fair evidence in favor of the test with some evidence on specificity, sensitivity, accuracy, and predictive values

Grade B2: Good evidence in favor of the test with some evidence on specificity, sensitivity, accuracy, and predictive values

Grade A1: Excellent evidence in favor of the test based on high specificity, sensitivity, accuracy and positive predictive values

Colonic manometry

Balloon expulsion test (BET)

Anorectal Manometry

Radiation, Validated
technique

Strength
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Clinical Utility

Fair

Good

Good

Evidence

B3

B2

B2

Recommendation (Grade)

Adjunct to colorectal
function tests

Normal BET does not
exclude dyssynergia.

Facilitates diagnoses of
dyssynergic defecation,
Rectal sensory problems
and Hirschsprung’s disease

Comment
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