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Objectives

• Review anorectal anatomy in the context of 
disorders of anorectal function.

• Review the physiology of defecation and 
continence.

• Review the diagnostic studies available for the 
evaluation of anorectal dysfunction and defecation 
disorders.

• Discuss the approach to patients with constipation.

• Discuss the approach to patients with fecal 
incontinence.
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Slide 5 Function of the pelvic floor and anal sphincters during defaecation.

Camilleri M , Bharucha A E Gut 2010;59:1288-1296
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Tests of Anorectal and Pelvic 

Floor Function

• Anorectal manometry

• Anal ultrasound

• Pelvic floor MRI, defecography

• Rectal compliance testing

• Pudendal nerve terminal motor latency testing

• EMG
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Tests of Colon Transit

• Sitzmark Study

• SmartPill 

• Colonic Motility Study
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28 year-old woman with refractory constipation

• She had chronic constipation since infancy that became progressively 
worse over the years to the point that she was laxative dependent.  She 
had associated intestinal gas, bloating and lower abdominal 
discomfort. She did not strain but frequently had a sense of incomplete 
evacuation. Stool consistency was hard. There was no history of 
manual disimpaction.  She had never had an eating disorder or a 
history of sexual abuse.  CBC, TSH and calcium were normal.

• Medication trials: all OTC laxatives, often in combination; stool 
softeners; psyllium/fiber supplements; Amitiza.

• Rectal exam: normal perineal descent, high resting anal pressure, 
normal squeeze pressure, no paradoxical puborectalis contraction, 
guaiac negative
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Constipation: definition

• Reduced frequency of bowel movements 
(<2/week)

• Excessive straining >25% of the time

• Hard stools >25% of the time

• Incomplete evacuation >25% of the time

• Two or more of the above symptoms for three 
months or more
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Constipation Subtypes

• Slow transit constipation: prolonged stool transit due 
to colonic smooth muscle dysfunction or neuropathy.

• Dyssynergic defecation (outlet obstruction): impaired 
coordination of abdominal, anorectal and pelvic floor 
muscles, sometimes associated with anatomic defects 
such as a rectocele or rectal intussusception.

• Constipation-predominant irritable bowel syndrome, 
usually with associated abdominal pain but with 
normal transit and no outlet obstruction.
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Constipation: Pathophysiology

• Colon or anorectal dysmotility due to 

neuromuscular disorders

• Anatomic obstruction

• Drugs

• Endocrine or metabolic disorders

• Neuromuscular diseases

• Psychological disorders
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Constipation: laboratory testing

• TSH

• Calcium

• (Celiac serologies)

• Colonoscopy for patients with alarm 
symptoms (rectal bleeding, guaiac positive 
stool, iron deficiency, weight loss)
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Constipation Initial Management

• Exclude secondary causes of constipation 
(drug induced, obstructing colon lesion).

• Lifestyle changes: increased dietary fiber, 
adequate fluid intake, exercise, dedicated 
time for having a bowel movement.

• These measures may be useful, but there is 
limited evidence to support their benefit.
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Over-the-counter laxatives

• Bulking agents: organic polymers that increase 
stool weight and stool water-absorbent properties. 

• Stool softeners: act as detergents, allowing water 
to interface more effectively with solid stool. 

• Osmotic laxatives: contain poorly absorbed ions or 
molecules which create an intraluminal osmotic 
gradient, enhancing water retention in the lumen.

• Stimulant laxatives: stimulate colon myenteric 
plexus resulting in increased intestinal motility.

• Limitations: unpredictability, bloating, poor 
symptom relief (50% of patients).
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Constipation: newer pharmacologic therapies

• Chloride channel activators: lubiprostone 
(Amitiza). Increased chloride secretion/passive 
secretion of Na and water induces peristalsis. Side 
effects: nausea, abdominal distention/flatulence.

• Guanylate cyclase C-receptor activators:
linaclotide. Increases luminal chloride and bicarb 
secretion causing increased fluid secretion and 
acceleration of intestinal transit; also decreases 
visceral hypersensitivity by direct action on 
afferent gut nerves.   
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Constipation: newer pharmacologic therapies

• Opioid antagonists: methylnaltrexone. 

Antagonizes peripheral gastrointestinal u-

opioid receptors with no CNS effects. FDA-

approved for opioid-related constipation.

• 5-HT4 receptor agonists: tegaserod, 

cisapride, prucalopride. Prucalopride has no 

serious side effects or potential for drug 

interactions. 
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Constipation: other pharmacologic therapies

• Colchicine: plant alkaloid used to treat gout. 

Increases PG synthesis, increases intestinal 

secretion, and accelerates GI motility.  Rarely 

causes neuropathy and myopathy.

• Probiotics (live organisms--lactobacillus species, 

nonpathogenic yeast) and prebiotics

(nondigestible, fermentable foods that stimulate 

growth of certain colonic bacteria, especially 

bifidobacteria and lactobacilli).   
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Constipation Subtypes

• Slow transit constipation: prolonged stool transit due to 
colonic smooth muscle dysfunction or neuropathy.

• Dyssynergic defecation (outlet obstruction): impaired 
coordination of abdominal, anorectal and pelvic floor 
muscles, sometimes associated with anatomic defects such 
as a rectocele or rectal intussusception

• Constipation-predominant irritable bowel syndrome, 
usually with associated abdominal pain but with normal 
transit and no outlet obstruction.
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Anorectal Manometry

• Resting anal pressure

• Squeeze anal pressure

• Anal sphincter length

• Coordination of increase in rectal pressure with 
anal sphincter relaxation

• Rectoanal inhibitory reflex (RAIR)

• Rectal sensory thresholds

• Balloon expulsion test to determine whether outlet 
obstruction is present
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Anorectal Manometry: water-perfused system

• Station  pull through of 
anal sphincter at rest.

• Water-perfused catheter 
with 4 radially arranged 
channels.

• Rectal pressure serves as 
baseline.

Gastroenterol Clin N Am 2008

QuickTime™ and a
 decompressor

are needed to see this picture.
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Rectal distention and the rectoanal inhibitory reflex

• Inhibition of IAS in response to rectal distention.

• Contraction of EAS maintains continence.

• Mediated through the myenteric plexus.

• Disappears with neuropathy, loss of MP ganglion 
cells, atrophy/fibrosis of IAS.

• Not influenced by extrinsic denervation
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Rectal/anal pressure relationship during straining

Straining should induce 

relaxation of the 

intraanal canal

Gastroenterol Clin N Am 2008

QuickTime™ and a
 decompressor

are needed to see this picture.
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Dyssynergic Patterns of 

Defecation

• Type I: increased intra-

anal pressure, normal 

rectal pressure

• Type II: increased intr-

anal pressure, inadequate 

rectal expulsive force

• Type III: adequate 

expulsive force, absent or 

incomplete anal relaxation

QuickTime™ and a
 decompressor

are needed to see this picture.
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Solid State Manometry Assembly

• 36 sensors spaced at 1 cm 

intervals.

• Sector pressures are averaged 

within each sensor.

• Therefore, each sensor is 

circumferentially sensitive.

Amer J Gastro 4/07

QuickTime™ and a
 decompressor

are needed to see this picture.
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Normal Resting Pressure
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High Resting Pressure
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Low Resting Pressure
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High-Pressure Squeeze
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HRM and WPM during 

pseudodefecation

• HRM demonstrates 
persistent high-
pressure zone

• Patient had 
paradoxical 
puborectalis 
contraction with 
straining

Amer J Gastro 4/07

QuickTime™ and a
 decompressor

are needed to see this picture.
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Balloon Expulsion Test

• Technique

– Balloon positioned 5 cm from anal verge and filled with 
60 ml of air

– Failure to expell balloon after 3 minutes is a positive 
test

• Significance of a positive test

– Indicates outlet obstruction

– Causes include anal hypertonia (anismus), failure of 
puborectalis to relax, paradoxical puborectalis 
contraction, excessive perineal descent, anatomic rectal 
defects (rectocele, rectal intussusception), 
sigmoidocele, short-segment Hirschsprung’s 
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Anorectal Manometry in the 

Evaluation of Constipation

• Detection of Hirschsprung’s disease

• Documentation of high resting anal tone

• Determination of rectal sensory perception

• Balloon expulsion test to detect outlet obstruction

• Evaluate possible dyssynergic defecation by 
studying the relationship of rectal and anal 
pressures during strain maneuvers
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Abnormal Anorectal Manometry: 

Outlet Obstruction Follow up

• Defecography or pelvic floor MRI

• If an anatomic defect is identified, 
biofeedback or surgery

• If no defect is identified, biofeedback.

• In patients with slow transit and outlet 
obstruction, repeat transit study after 
completion of biofeedback and correction of 
outlet obstruction.
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28 yo woman with constipation: testing

• Anorectal manometry: high resting anal pressure with 
outlet obstruction (unable to expell balloon); normal 
squeeze pressure; normal R.A.I.R.; high threshold first 
sensation.

• Sitzmark study:  no remaining Sitzmarks; colon filled with 
stool. 

• Defecography: limited straightening of the anorectal angle 
but expelled contrast.

• Biofeedback--correction of outlet obstruction.
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Defecography

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.
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Rectal Intussusception

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.
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Stapled Transanal Rectal Resection: STARR

• Indicated for patients with obstructed 
defecation who have failed conservative 
management. 

• Best results in patients with anatomic 
abnormalities: rectocele, prolapse, 
intussusception.

• However, complications occur in up to 50% 
of patients.
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Camilleri M , Bharucha A E Gut 2010;59:1288-1296

©2010 by BMJ Publishing Group Ltd and British Society of Gastroenterology  
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75 y.o. man with fecal incontinence

• Fecal incontinence had been present for 15 years,  
initially for flatus only but eventually for stool as 
well,  especially when stools were soft. He had no 
urge incontinence or fecal seepage.

• Rectal exam: limited perineal descent. Low 
resting/normal squeeze anal pressures. Possible 
paradoxical puborectalis contraction. 

• Medication trials: psyllium, Imodium.

• Dietary restrictions: lactose, gluten.

• Testing: normal colonoscopy, TSH, celiac 
serologies
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Fecal Incontinence: Clinical Subtypes

• Passive incontinence: involuntary discharge of feces 

or flatus without awareness.

• Urge incontinence: discharge of feces or flatus despite 

attempts to retain rectal contents.

• Fecal seepage: stool leakage, often after a bowel 

movement, with otherwise normal anorectal function.
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Incontinence: Diet Modification

• Identify possible food intolerances (lactose, 
gluten).

• Restrict diarrhea-promoting foods (caffeine, 
certain fruit juices, certain vegetables, foods 
containing sorbitol or fructose).

• Increase dietary fiber intake (over weeks to avoid 
excess flatulence).

• Add OTC methycellulose and psyllium fiber 
products. 
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Incontinence: medical therapy

• Loperamide is more effective than 

diphenoxlate (less urgency, fewer CNS side 

effects, enhances IAS tone)

• Anticholinergics may decrease pc leakage

• Low-dose tricyclics may be helpful in 

patients with idiopathic fecal incontinence
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ARM in evaluation of 

incontinence

• Assess presence of IAS and EAS dysfunction

• Exclude outlet obstruction-related constipation as 
cause of “overflow” incontinence

• R.A.I.R. testing assesses adequacy of the sampling 
reflex

• Rectal sensation testing helps predict response to 
biofeedback (high threshold predicts poor 
response) and provides a target for biofeedback 
retraining
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75 y.o. man with fecal incontinence

• Anorectal manometry: Low resting anal pressure, 
elevated squeeze pressure. Normal RAIR, normal 
rectal sensation thresholds, normal balloon 
expulsion. Able to sustain a contraction for 10 
seconds.

• Anal ultrasound: normal.

• EMG-guided pelvic floor training provided no 
clear benefit. 

• Symptoms resolved after starting nortriptyline.
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Fecal Incontinence: Treatment

• Treat diarrhea

• Treat fecal impaction

• (Kegel exercises)

• Biofeedback (strengthen anal sphincter, alter 
sensory thresholds, improve rectoanal 
coordination)

• Surgery (sphincteroplasty, sphincter repair, 
gracilis muscle transplant, colostomy

• Sacral nerve stimulation 
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Sacral Nerve Stimulation for 

Fecal Incontinence

• Technique involves sacral neuromodulation. An 
electrode is placed subcutaneously in the foramen 
of S2, S3, or S4. 

• The electrode is connected to a programmable 
pulse generator that delivers stimulation voltage.

• Multiple studies have shown excellent therapeutic 
results that have been sustained over >three years.
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Sacral Nerve Stimulation

• 120 patients

• Improvement=>50% 
decrease in incontinent 
episodes/week

• 100% improvement in 
40% of patients

• 75% improvement in 30% 
of patients

• Improvement was 
sustained over 3 years

Ann Surg 3/10

QuickTime™ and a
 decompressor

are needed to see this picture.
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Biofeedback for treatment of 

incontinence

• To improve EAS strength and coordination

• To coordinate IAS and EAS responses to rectal 
distention

• To augment rectal sensory thresholds in response 
to perceived distention using progressively smaller 
balloons

• Useful in patients post sphincteroplasty

• Most effective in patients with no anatomic 
sphincter disruptions
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