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 ANORECTUM 

 Anorectal manometry — Anorectal manometry assesses anal sphincter and 

rectal pressure and function. 

 Indications — Indications for anorectal manometry include: 

 



 Fecal incontinence — Loss of continence can result from dysfunction of the 

anal sphincters, abnormal rectal compliance, decreased rectal sensation, 

or a combination of any of these abnormalities [31,32]. Anorectal 

manometry can diagnose functional sphincter weakness and can detect 

abnormal rectal sensation.  
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 Constipation — Anorectal manometry may be useful in constipated 

patients in whom non-mechanical causes of obstructive defecation are 

suspected [33]. However, the physiology of defecation and the correlation 

between manometric findings and other objective measures of anorectal 

function are not completely understood [34]. Furthermore, psychologic 

factors may influence test results in the laboratory setting. Thus, optimal 

patient selection for anorectal manometry in the evaluation of constipation 

is not well established.  
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 Biofeedback therapy — Anorectal manometry can be used to guide 
biofeedback therapy in patients with non-mechanical causes of obstructive 
defecation [35,36]. Randomized trials suggest that biofeedback appears to be 
the preferred treatment for dyssynergic defecation in adults and is superior to 
the use of laxatives in these patients [37-39]. Overall, success rates are in the 
range of 70 to 80 percent. (See "Management of chronic constipation in adults", 
section on 'Biofeedback'.) 

 Other indications for biofeedback therapy include patients with fecal 
incontinence due to weakness of the external anal sphincter or decreased 
ability to perceive rectal distension because of nerve injury. In such patients, 
biofeedback therapy may improve fecal incontinence by enhancement of the 
ability to perceive rectal distension and improved coordination of the sensory 
and strength components that are required for continence. However, there are 
limited data to support biofeedback in patients with fecal incontinence 
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 Technique — Similar to esophageal manometry, water-perfused, and solid-

state catheters exist for measuring anorectal motility [40]. Each permits 

measurements of anal sphincter pressure, rectal compliance and 

sensation, and anorectal inhibitory reflex, which comprise the essential 

components of anorectal manometry. High resolution manometry (HRM) is 

generally preferred as there is no manipulation necessary of the catheter 

once in place. Three-dimensional HRM anorectal manometry, which has 

256 sensors located circumferentially spanning the anal sphincter, has the 

advantage of assessing for regional defects in the anal sphincter, which 

may be particularly helpful in patients with fecal incontinence. 
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 Patient protocol — Protocols for anorectal manometry vary widely [41], 

although there have been efforts to standardize testing [42]. An oral bowel 

preparation is usually not required [43]. However, an enema is 

recommended if stool is detected on a digital rectal examination. With the 

patient in the left lateral position with knees and hips bent at a 90 degree 

angle, the lubricated probe is gently inserted into the rectum. The probe is 

oriented with its dorsal aspect corresponding to that of the patient. This 

allows for detailed reading of measurements from the rectum and anal 

canal with respect to probe orientation. Anal resting pressure is generally 

measured over 20 seconds. The patient is asked to squeeze the anus for as 

long as possible, for a maximum of 30 seconds. The patient is asked to bear 

down as if to defecate in order to assess changes in anal and rectal 

pressures and cough to measure rectoanal reflex activity. 
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 Analysis and interpretation — Anorectal manometry should include an 

assessment of the following parameters [43,44]: 

 ●Anal sphincter function — Anal sphincter function is assessed by 

measurement of resting sphincter pressure, squeeze sphincter pressure, and 

the functional length of the anal canal. Maximum resting anal canal tone 

predominantly reflects internal anal sphincter function, while voluntary anal 

squeeze pressure reflects external anal sphincter (EAS) function.  
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 Maximal resting anal pressure – Resting anal pressure is defined as the 

difference between intrarectal pressure and the highest recorded anal 

sphincter pressure at rest, and is generally recorded 1 to 2 cm from the anal 

verge.  

 Resting anal pressure is dependent on sex and age. The maximal resting 

sphincter pressure is significantly lower in women and decreases with age. 

High anal resting pressure may suggest smooth muscle or striated muscle 

spasm and often occur in patients with anal fissure or anal pain. Low resting 

anal pressures may be due to internal or external sphincter injury or a 

patulous anal canal.  

 



 Maximum squeeze pressure – Maximum squeeze pressure is defined as the 

difference between the intrarectal pressure and the highest pressure that is 

recorded at any level within the anal canal during the squeeze maneuver.  

 Decreased squeeze pressures may be due to patient noncompliance or 

weakness of the EAS due to muscle or nerve injury. Weak squeeze pressures 

have a low sensitivity for identifying sphincter injury or a patulous anal canal 

but higher specificity in detecting EAS or puborectalis muscle injury or a 

patulous anal canal. 

 



 Functional anal canal length – Functional anal length is defined as the 

length of the anal canal over which resting pressure exceeds that of the 

rectum by greater than 5 mmHg or, alternatively, as the length of the anal 

canal over which pressures are greater than half of the maximal pressure at 

rest. It is unclear if longer functional anal canal length is associated with a 

more effective continence mechanism.  



 Rectoanal reflex activity — Rapid distention of the rectum induces a 
transient increase in rectal pressure, followed by a transient increase in anal 
pressure associated with EAS contraction (the rectoanal contractile reflex), 
and in turn, a more prolonged reduction in anal pressure due to relaxation 
of the internal anal sphincter (the rectoanal inhibitory reflex [RAIR]). The 
rectoanal contractile reflex is a compensatory guarding mechanism that 
allows a positive anorectal pressure gradient to be maintained during 
transient increases in intra-abdominal pressure (eg, coughing) and is 
essential for preserving continence.  

 In patients with fecal incontinence, anal sphincter pressure is not increased 
over the intra-abdominal pressure during coughing. RAIR is absent in 
several conditions, including dysganglionosis, postcircular myotomy, and 
lower anterior resection. 

 



 Rectoanal Reflex Activity 

 There is a temporary elevation in the rectal pressure during rapid distention of 
the recutm. This induces an increase in the anal pressure and contraction of the 
External Anal sphincter which maintains the continence. This is called the recto-
anal contractile reflex. It is followed by a more prolonged reduction in anal 
pressure due to the relaxation during the rectoanal inhibitory reflex; that is, the 
relaxation of internal anal sphincter, leading to prolonged decrease in the anal 
pressure. 

 Usually, when there is a sudden but transient increase in the intra-abdominal 
pressure such as coughing, there is a sudden increase in the rectum and the 
anal canal. Due to the contraction of the external anal sphincter at this stage 
by the rectoanal contractile reflex, there is maintenance of continence. In 
patients with fecal incontinence, anal sphincter pressures do not show an 
increase during increased intra-abdominal pressure such as valsalva or 
coughing. Normally, the reflex should occur when 10-30mL of air is infused into 
the rectum. 

 



 Rectal sensation — Rectal sensation is evaluated by measuring the lowest 
volume of air that evokes sensation and a desire to defecate, and the 
maximum tolerable volume. Rectal sensation may also be abnormal in 
patients with fecal incontinence.  

 ●Changes in anal and rectal pressures during attempted defecation — The 
normal response to attempted defecation consists of an increase in rectal 
pressure and a relaxation of the EAS. Anal manometry in patients with 
dyssynergic defecation demonstrates impaired relaxation or inappropriate 
contraction of the pelvic floor muscles and/or inadequate propulsive forces 
during simulated evacuation. This response can be quantified using the 
defecation index = maximum rectal pressure during attempted 
defecation/minimum anal residual pressure during attempted defecation 
(normal defecation index >1.5).      

 



 Rectal Sensation 

 With the patient in a semi-recumbent position, a quantity of air is infused 

and recorded at three different points of time. 

 Till it evokes a sensation of rectal filling, normally 10-60 mL 

 A desire to defecate, normally 10-100 mL 

 The maximum tolerable rectal volume, normally 200-300 mL 

 This assessment aids in the diagnosis of fecal incontinence due to 

neuromuscular abnormality. 

 



Changes in anal and rectal pressures during attempted defecation 

 

During defecation, the normal physiological response is an increase in the rectal pressure 

with consequent relaxation of the external anal sphincter. In obstructive defecation, 

which is the most common cause of constipation, there is an inability to perform this 

maneuver. Anorectal manometry can quantify this response with the defecation Index 

(DI). Anorectal Manometry - Defecation Index Equation  

 

Normally, DI is around 1.5. 

 

Three major types of obstructive defecation are seen in patients: 

 

    During attempted defecation with a normal pushing force there is a paradoxical 

increase in the anal sphincter pressure 

    Some patients have an inability to render enough pushing force and exhibit a quick 

anal contraction 

    Patients are able to render adequate pushing force but fail to achieve adequate 

sphincter relaxation. 



 Patient Preparation 

 Patients should receive an explanation how the procedure works and be put in a semi-
recumbent position as the parameters below are assessed. We shall focus on the 
interpretation of anorectal manometry which can assess: 

 Rectoanal reflex activity 

 Rectal sensation 

 Anal sphincter tone 

 Rectal compliance 

 Changes in rectal and pressures during attempted defecation 

 As a part of anorectal manometry, two additional tests will also be done: An anal 
sphincter electromyography (EMG), a test to evaluate the nerve supply to the anal 
muscle, and 

 Balloon expulsion test, the measurement of the time taken to expel a filled balloon. 

 



 Anal Sphincter Electromyography 

 Small electrodes are placed perianally and the muscle’s electrical activity 

received is recorded. It confirms proper muscular contractions during the 

act of defecation and continence. In patients with paradoxical 

contraction of sphincter and pelvic floor muscles, there is an increased 

electrical activity instead of a normal decrease during the efforts of 

defecation. Normal anal EMG with low anal squeeze pressures indicates 

surgically repairable torn sphincter 

 



 Balloon Expulsion Test 

 This test is to assess the rectoanal coordination maneuver during 

defecation. In this test a filled balloon is inserted into the rectum and the 

patient is asked to expel the same through defecation. This is a simple and 

physiologic appraisal of defecation dynamics. Normally, the balloon is 

expelled in one minute. More than three minutes indicate obstructive 

defecation in the patient. 

 


























