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 PRACTICE GUIDELINES 

 Similar to recent guidelines ( 1,2 ), we used the GRADE (Grades 

of Recommendation Assessment, Development and Evalua-

tion) system to assess the strengths of the recommendations 

and the overall quality of the evidence to support those rec-

ommendations. A strong recommendation was given if the 

committee felt that most individuals should receive the treat-

ment and the recommendation would apply to most clinical 

situations, whereas a weak recommendation implies that clini-

cians should examine the available evidence themselves and 

future policy making will require debates and involvement 

of many stakeholders ( 3 ). Quality of evidence was consid-

ered high when available studies strongly suggest that further 

research is unlikely to alter our confidence about efficacy, 

moderate quality suggests that further research is likely to 

affect future recommendations, and low quality suggests that 

further research is very likely to affect future assessments and 

recommendations.  

 DEFECATORY DISORDERS  
 Methods used to review diagnostic tests 
 A systematic review of diagnostic tests for constipation was 

recently reported as part of a comprehensive guideline concern-

ing the management of constipation ( 2 ). Our review focuses on 

studies that examined the concordance of the most commonly 

used diagnostic tests to each other or to an external standard 

where one is available. Th e diagnostic tests assessed are symp-

toms, digital rectal examination, anorectal manometry (ARM) 

with or without electromyography of the pelvic fl oor (EMG), 

the balloon expulsion test (BET), barium defecography, and 

magnetic resonance imaging (MRI) of the pelvic fl oor.  Figure 1  

illustrates a suggested algorithm for managing defecatory dis-

orders (DDs). Th e National Library of Medicine was searched 

for these terms that were cross-referenced to the terms that 

have been used to describe dyssynergic defecation: disordered 

defecation, pelvic fl oor dyssynergia, anismus, obstructed def-

ecation, and functional outlet obstruction.   

 Defi nition and pathophysiology 
 A DD refers to diffi  culty in evacuating stool from the rectum in 

a patient with chronic or recurring symptoms of constipation 

( 4,5 ). DD may be caused by functional or structural anorec-

tal disturbances that may coexist. Th e functional disturbances 

include dyssynergia, defi ned as paradoxical contraction or fail-

ure to relax pelvic fl oor muscles during simulated defecation, 

typically defi ned as     <    20 %  decrease in anal canal pressures ( 5 ), 

and / or inadequate defecatory propulsion, defi ned as inadequate 

increase in rectal or intraabdominal pressure during simulated 
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dyssynergia by conventional ARM did not predict abnormal 

balloon expulsion in healthy subjects ( 15 ). Th ese discordant 

fi ndings show that high-resolution ARM alone cannot be used 

to make a diagnosis of this undoubtedly heterogeneous disorder. 

However, this must be balanced against the fact that multiple 

studies (see treatment section) show that patients selected on 

the basis of manometric evidence of dyssynergia and inability 

to evacuate a balloon have a high likelihood of improving their 

symptoms of disordered defecation when they are taught with 

biofeedback to relax their pelvic fl oor muscles during simulated 

defecation. 

 DD is not a neurological disorder, and no other structural basis 

has been identifi ed. Rather, DD is believed to be frequently due 

to maladaptive learning based on two observations: most patients 

with DD learn to relax the pelvic fl oor and / or increase rectal pres-

sure appropriately when provided with biofeedback training (see 

below); this suggests that DD is not due to an anatomical defect, 

and it is oft en associated with a history of painful defecation in 

children ( 16 ) or with a history of sexual abuse or other pelvic fl oor 

trauma in adults ( 17 ). Th ese behavioral contributions to the etio-

logy of disordered defecation may explain some of the inconsisten-

cies noted above.   

 Recommendations for diagnostic assessment 

 1.    DDs are defi ned as diffi  culty in evacuating stool from the rectum 

in a patient with chronic or recurring symptoms of constipation 

(strong recommendation, moderate quality of evidence). 

defecation ( 5 ). Recent studies using high-resolution manometry 

suggest that there are three groups that involve one or a com-

bination of these manometric patterns ( 6 ). Conventional ARM 

studies support the view that these two physiological mecha-

nisms are predictive of the inability to evacuate stool from the 

rectum, are reproducible  (7),  and are able to discriminate healthy 

controls from patients with diffi  cult defecation ( 8 ). Moreover, 

biofeedback training protocols designed to correct dyssynergia 

and inadequate rectal propulsion have been shown in three ran-

domized controlled trials (RCTs) ( 9 – 11 ) to signifi cantly improve 

the ability to evacuate the rectum. It is uncertain whether all 

manometric subgroups respond equally well to biofeedback 

training. 

 When ARM shows normal relaxation of pelvic fl oor muscles 

during simulated defecation, this argues against DD. However, 

in interpreting a test showing paradoxical contraction or failure 

to relax the pelvic fl oor muscles, it is important to recognize that 

this fi nding is present in a signifi cant proportion of normal sub-

jects. A recent study that used a high-resolution ARM catheter 

found that failure to decrease anal canal pressures by 20 %  dur-

ing simulated defecation (i.e., dyssynergia) was present in 37 %  

of healthy control women and in 54 %  of women with chronic 

constipation who were able to evacuate a 50-ml balloon ( 12 ). 

In another report from the same center, the rectoanal pressure 

gradient was negative or abnormal in 84 %  of healthy women 

( 13 ). An older study using conventional ARM reported that only 

16 %  of healthy subjects displayed dyssynergia ( 14 ). Moreover, 
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   Figure 1 .         Suggested algorithm for the evaluation and management of defecatory disorders (DDs). IBS, irritable bowel syndrome; MR, magnetic resonance. 
Reproduced with permission from   Bharucha and Rao ( 161 ).  
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 2.    Gastroenterologists and other providers should not make the 

diagnosis of DD on the basis of a single abnormal test because 

none is suffi  ciently specifi c. However, confi dence in the diag-

nosis is increased if there is a combination of a clinical history 

of chronic constipation and two abnormal tests, i.e., impaired 

ability to evacuate a 50-ml water-fi lled balloon or abnormal 

defecography and evidence from pelvic fl oor EMG or ARM 

that the patient is unable to relax pelvic fl oor muscles or 

increase rectal pressure during simulated defecation (strong 

recommendation, moderate quality of evidence). 

 3.    Digital rectal examination is a useful fi rst test to screen for DD, 

as it has good negative predictive value (weak recommenda-

tion, low quality of evidence). 

 4.    Barium or MR defecography can identify structural causes of 

outlet obstruction if one is expected. Th ey may also confi rm or 

exclude the diagnosis of DD when the clinical features suggest 

DD but the results of ARM and BET are equivocal (moderate 

recommendation, moderate quality of evidence). 

 It would seem intuitive that symptoms such as a sensation of 

incomplete evacuation, sensation of blocked evacuation, and 

the need to exert pressure in the vagina or around the anus 

to facilitate defecation should be specifi c to DD. However, 

published studies show that the positive and negative predictive 

value of symptoms alone for the diagnosis of DD is inadequate 

( 18 – 20 ). 

 A  digital rectal examination  begins with perianal inspection. 

A gloved fi nger is inserted in the anal canal to assess anal tone 

at rest and when the patient is asked to squeeze or contract the 

sphincter. Th e patient is then asked to strain as if to defecate; 

the normal response is a decrease in anal canal pressure around 

the examiner ’ s fi nger, whereas a contraction around the fi nger 

suggests DD. Th e examining fi nger is then inserted more deeply 

to palpate the puborectalis muscle; the patient is again asked to 

strain as if to defecate and the normal response is for the mus-

cle to relax, thus widening the anorectal angle. One published 

abstract ( 21 ) assessed the accuracy of digital examination for the 

diagnosis of DD. Th e positive predictive value for digital rectal 

examination was 61 %  and the negative predictive value was 91 % . 

A second study ( 22 ) compared a composite physical examination 

that included digital rectal examination to ARM and reported 

a PPV of 97 %  and a negative predictive value of 37 % , but this 

study cannot be used to assess the predictive value of digital rec-

tal examination alone. Th us, there are insuffi  cient data to be con-

fi dent of the utility of digital rectal examination for the diagnosis 

of DD. 

  ARM  involves the following: (i) measuring anal canal pressures 

to assess contraction vs. relaxation of the pelvic fl oor muscles 

and (ii) measuring rectal pressure to determine whether there 

is adequate rectal propulsive force during simulated defecation. 

Th ese two mechanisms may be assessed separately or may be 

integrated into a defecation index (anorectal gradient) in one of 

two ways: by subtracting anal canal pressure from rectal pressure 

during simulated defecation (a positive diff erence is normal) ( 13 ) 

or by calculating the ratio of rectal pressure to anal canal pressure 

during simulated defecation (a value of     >    1.0 is normal) ( 14 ). Th e 

utility of the rectoanal gradient is unclear because (i) there is con-

siderable overlap between asymptomatic subjects and patients 

with DDs ( 12,13 ) and (ii) the correlation between the rectoanal 

gradient and BET is relatively weak ( 12,13 ). However, when pel-

vic fl oor relaxation is measured by ARM independently of the 

anorectal gradient, the concordance between dyssynergia and a 

failed BET ranges from 72 to 95 %  ( 20,23,24 ); see  Table 1 . Further 

studies are necessary to ascertain the utility of the rectoanal gra-

dient for identifying DD. 

 Some clinical conditions result in discrepancies between dys-

synergia and the symptoms of DD: a subset of patients present-

ing with fecal incontinence (FI) have paradoxical contractions 

of their pelvic fl oor muscles during evacuation but normal BET; 

these individuals may have learned to cope with the threat of 

FI by contracting pelvic fl oor muscles when there is any sen-

sation of increased pressure in the rectum. Conversely, patients 

with structural causes for obstructed defecation such as rectal 

prolapse may be unable to evacuate a balloon even though their 

pelvic fl oor muscles relax appropriately during simulated def-

ecation ( 25 ). 

  EMG  activity is recorded either from stainless steel plates 

mounted on an acrylic anal plug or from electrodes taped to the 

skin on opposite sides of the anus ( 26 ), and it is frequently used 

in biofeedback training for DD ( 9,11 ). It can also be used to iden-

tify patients with dyssynergia ( 27 ) and appears to show excellent 

agreement with manometry ( 9 ). One study showed that averaged 

EMG activity was a better predictor of failure to evacuate a balloon 

than was ARM ( 28 ). 

  BET  is a test of simulated evacuation in which a balloon-

tipped catheter is lubricated and inserted into the rectum. It is 

then fi lled with water or air (typically with 50   ml), but some-

times with a volume required to produce a sustained sensation 

of urgency to defecate. Th e time required for the patient to evac-

uate the balloon in privacy is measured. A variation of the BET 

is to inject FECOM — a rubber compound that has the consist-

ency of soft  stool — into the rectum as a substitute for the water- 

or air-fi lled balloon ( 29 ). However, the methods of conducting 

the test and the upper limit of normal evacuation time vary 

slightly across studies  . BET has a high specifi city for dyssyner-

gia, defi ned by paradoxical contraction and / or failure to relax 

the pelvic fl oor ( Table 1 ). A balloon expulsion time of     >    2   min is 

defi nitely abnormal ( 28 ). 

  Barium defecography  is performed by injecting barium contrast 

mixed with Metamucil or another thickening agent into the rec-

tum and taking lateral images of the anorectum during pelvic fl oor 

contraction, and before, during, and aft er attempted defecation 

( 30 ). Th e angle between the axis of the rectum and of the anal canal 

provides an indirect measure of whether the puborectalis muscle 

relaxes (normal response) or contracts (indicative of DD) dur-

ing simulated defecation. Additional information is obtained on 

structural causes of outlet dysfunction including rectal prolapse, 

rectocele, and enterocele. Defecography, once regarded as the gold 

standard for diagnosis of DD, has been largely replaced by the 

BET and ARM because (i) it is simpler to perform BET and ARM 
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than defecography; (ii) defecography is oft en not interpreted by 

established criteria that limits the diagnostic utility of this test; 

and (iii) defecography involves radiation, whereas BET and ARM 

do not. 

 However, in contrast to BET and ARM, defecography char-

acterizes structural causes of outlet dysfunction. Consequently, 

defecography is often used when ARM and BET are equivocal, 

do not concur with the clinical impression, or for patients who 

are unable to evacuate a balloon but who relax the pelvic floor 

normally during simulated defecation. These recommenda-

tions are supported by several studies that demonstrate that 

defecography can identify impaired evacuation in patients 

with symptoms of DD but with normal BET and anal EMG 

testing ( 28,31 ). 

  MRI  is an alternative to barium defecography ( 32 ). Th e test 

is performed by imaging the pelvic fl oor, whereas patients per-

form the maneuvers as described for defecography. Advantages 

of MRI over defecography include the following: (i) bet-

ter resolution of soft  tissue surrounding the rectum and anal 

canal, including the bladder, uterus, and small intestine during 

dynamic imaging; (ii) improved ability to visualize anal sphinc-

ter and levator ani muscles with endoanal MRI; and (iii) lack 

of radiation. MRI is particularly useful in patients with normal 

balloon expulsion to identify structural lesions and to guide 

surgical therapy, e.g., for rectoceles in patients with vaginal 

splinting and cystoceles or uterine prolapse in patients under-

going surgery ( 33 ). Th e utility of MRI was demonstrated in a 

study of 52 patients with DD and 41 control subjects in which 

MRI disclosed features of DD in 94 %  of all patients ( 31 ). MRI 

identifi ed DD in some patients with normal BET, but as ARM 

was not performed it is unknown whether manometry would 

have correlated positively with MRI. Barium defecography is 

performed in the seated position, whereas MR defecography is 

performed in the supine position. Nonetheless, the correlation 

between dynamic MRI and colpocystoproctography for quanti-

fying prolapse in all three pelvic fl oor compartments (anterior, 

middle, and posterior) is excellent ( 34 ). 

  Whole-gut transit , which can be evaluated using radiopaque 

markers or scintigraphy, is no longer advocated as a diagnostic 

criterion for DD. One study showed that patients with DD were 

signifi cantly more likely than patients with slow transit consti-

pation to have delays in transit in the left  side of the colon vs. 

the right side, but discrimination was modest ( 35 ). Moreover, 

many patients with DD have slow colonic transit that may nor-

malize aft er successful treatment of DD (see below). ARM and 

BET provide better discrimination of DD from normal. Colonic 

transit is best used in constipated patients who exhibit normal 

ARM and BET or in patients who fail to improve despite cor-

rection of DD using biofeedback.  

  Combined tests   .   None of the currently available tests has suffi  -

cient positive predictive value when used alone; all yield false 

positive or false negative results. It is therefore recommended 

that the diagnosis of DD be based on a combination of tests of 

anorectal function. We recommend basing the diagnosis on a 

combination of three criteria: a clinical history of chronic or 

recurrent symptoms of constipation, an ARM showing dys-

synergia, and a BET showing the inability to evacuate a 50-ml 

balloon ( 34 ). One study showed that ARM and BET are signi-

fi cant independent predictors of the clinical response to bio-

feedback ( 34 ). Th e requirement that patients have a history of 

chronic constipation addresses the observation that dyssyner-

gia and delayed balloon evacuation may each occur in patients 

without symptoms of constipation; these patients would not be 

referred for treatment of constipation.    

 Differential diagnosis 
 Several entities should be distinguished from DD because diff er-

ent treatments are appropriate for these entities. 

 Structural causes of outlet dysfunction such as rectal prolapse 

and rectocele should be distinguished from DD because, when 

they are not accompanied by dyssynergia or inadequate rectal 

propulsion, they are unlikely to respond to biofeedback training. 

Some patients with DD exhibit excessive perineal descent, with 

or without prolapse of other pelvic organs. In such patients, it can 

be challenging to determine the contributions of structural and 

functional disturbances to DD. Additional testing for obstructed 

defecation may involve physical examination for rectal prolapse, 

rectocele, and perineocele, or imaging studies such as barium or 

MR defecography. 

 Slow transit constipation is characterized by delayed transit 

through the colon and is believed to be due to abnormal colon 

motility. It is diagnosed by a prolonged colonic or whole-gut tran-

sit test. Th ere are many patients who show both slow transit and 

evidence of DD. However, in up to 2 / 3 of these patients, slow tran-

sit is secondary to outlet dysfunction rather than an independent, 

comorbid condition ( 36 ). Th e evidence to support this interpreta-

tion is as follows: when patients with documented delays in colonic 

transit were stratifi ed into those with or without evidence of DD, 

and all were treated with biofeedback to correct DD, 2 / 3 of the 

patients with DD normalized their transit, whereas patients with 

no DD showed no improvement in transit time following biofeed-

back training.   

    Table 1 .    Sensitivity and specifi city of balloon evacuation test for 
dyssynergia as defi ned by ARM   

   Study  DD defi nition  Sensitivity ( % )  Specifi city ( % ) 

   Raza and 
Bielefeldt ( 23 ) 

 ARM  68  91 

   Minguez  et al.  ( 20 )  ARM    +   
 defecography 

 88  89 

   Chiarioni  et al.  ( 36 )  ARM  94  75 

   Chiarioni  et al.  ( 25 )  ARM  60  100 

     ARM, anorectal manometry; DD, defecatory disorder.   
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 Recommendations for the treatment of disordered defecation 

 5.    Biofeedback is the preferred treatment for DD in adults 

(strong recommendation, moderate quality of evidence). 

 Th e treatment protocols used in most RCTs include the follow-

ing steps ( 24 ):   

  (1)  Patient education — explain to patients that they uncon-

sciously squeeze their anus when they are trying to defecate 

and this holds the stool in the rectum. 

  (2)  Simulated defecation training — for patients who do not 

increase intraabdominal pressure during simulated defeca-

tion, the use of feedback on rectal balloon pressure teaches 

them to tighten their abdominal wall muscles and lower their 

diaphragm to push stool out. 

  (3)  Training to relax pelvic fl oor muscles while simulating def-

ecation — for patients who paradoxically contract their pelvic 

fl oor muscles during simulated defecation, provide visual 

feedback on anal canal pressure or averaged EMG activity 

from the anal canal to teach this skill. 

  (4)  Practicing simulated defecation — patients practice defecation 

of a lubricated, infl ated balloon while the therapist gently 

pulls on the catheter to assist them. Remind the patient to 

relax the pelvic fl oor muscles, increase abdominal pressure 

using abdominal wall muscles, and concentrate on the sensa-

tions produced by balloon passage.   

 Some centers also include sensory training in an eff ort to lower 

the threshold for the sensation of urgency to defecate ( 10 ). Th is 

is done by identifying the urge threshold and then presenting a 

series of rectal balloon distensions, some of which are slightly 

higher than this threshold and some of which are slightly lower. 

Patients usually learn to improve their sensitivity for the sensation 

of urgency. 

  Table 2  summarizes nine published RCTs of biofeedback in 

adults. Th e three largest studies used the treatment protocol 

described above, and the average number of treatment sessions 

was 5 in all three studies. Th ese studies showed biofeedback to be 

signifi cantly more eff ective than a laxative ( 9 ), diazepam and pla-

cebo tablets ( 11 ), and sham biofeedback or medical management 

( 10 ). Th ree other studies showed biofeedback to be superior to 

control conditions consisting of patient education ( 37 ), medical 

management consisting of dietary advice from a nutritionist plus 

exercise and laxatives ( 38 ), and simple practice of balloon defeca-

tion ( 39 ). Although one study ( 40 ) did not show biofeedback to 

be superior to practice of balloon defecation, it is doubtful that all 

patients had DD, as 18 of 30 in the biofeedback group had nor-

mal BET before training. Other studies suggest that biofeedback 

is inferior to botulinum injection into the pelvic fl oor ( 41,42 ) or 

surgical division of the puborectalis ( 42 ). However, the outcomes 

of biofeedback training in these two studies were notably inferior 

to the others. 

 Chronic constipation with associated fecal impaction and 

over fl ow FI is frequently seen in children ( 43 ), and the mecha-

nism for this appears to be dyssynergic defecation because these 

children squeeze their pelvic fl oor muscles when instructed 

to try to defecate. However, the majority of studies in children 

suggest that biofeedback is no better than laxatives ( 44 – 51 ). We 

speculate that the poorer outcomes may occur because biofeed-

back requires a high level of motivation and sustained attention 

that may be beyond the ability of many children ( 16 ). However, 

the explanation is unknown.    

 PROCTALGIA SYNDROMES  
 Defi nitions and pathophysiology 

  Chronic proctalgia  is also known by other names including leva-

tor ani syndrome, levator spasm, puborectalis syndrome, pyri-

formis syndrome, and pelvic tension myalgia. It is defi ned by 

recurring episodes of rectal pain or aching, with each episode 

lasting 20   min or greater ( 52 ). All commonly used treatments for 

chronic proctalgia are directed at relaxing the striated muscles of 

the pelvic fl oor based on the assumption that chronic proctalgia 

is due to sustained contraction (spasm) of pelvic fl oor muscles. 

Th e observation that tenderness or pain during digital rectal 

examination when pressure is applied to the levator ani muscles 

is a strong predictor of response to biofeedback treatment ( 53 ) 

supports this hypothesis. 

 Recent evidence suggests that the pathophysiology of chronic 

proctalgia and dyssynergic defecation may overlap ( 51 ). An 

abnormal BET and manometric fi ndings of dyssynergia were 

correlated with the presence of levator tenderness, and physi-

ological improvements with biofeedback were associated with 

improvement in chronic proctalgia. Further research is needed 

to understand why these fi ndings are associated with con-

stipation in some patients and chronic proctalgia in others. 

Stress and anxiety are oft en thought to contribute to chronic 

proctalgia, but there is little evidence for this. Nevertheless, 

psychological counseling is oft en incorporated into the treat-

ment ( 51 ).   

 Recommendations for diagnostic assessment 

 1.    Gastroenterologists and other providers should make a diag-

nosis of chronic proctalgia based on a history of recurring 

episodes of rectal pain, each lasting at least 20   minutes, a dig-

ital rectal examination showing tenderness to palpation of the 

levator ani muscles, and exclusion of other causes for rectal 

pain by history and diagnostic testing (strong recommenda-

tion, moderate quality of evidence). 

 2.    Gastroenterologists and other providers should obtain an 

imaging study or endoscopy to rule out structural causes of 

rectal pain (strong recommendation, low quality of evidence). 

 3.    Gastroenterologists and other providers should obtain a BET 

and ARM to identify patients with chronic proctalgia and 

levator muscle tenderness who are likely to respond to bio-

feedback (strong recommendation, high quality of evidence). 

 Diagnosis is based on symptoms of chronic rectal pain with 

episodes lasting at least 20   min, physical examination fi ndings 

of tenderness with palpation of the puborectalis, and a work-

up to exclude alternative explanations for the pain. No other 
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diagnostic criteria have been validated ( 52 ). However, in one 

large treatment study ( 53 ), failure to evacuate a 50-ml water-

fi lled balloon and the inability to relax pelvic fl oor muscles 

during simulated defecation correlated with the presence of 

tenderness to palpation and were predictive of the success of 

biofeedback treatment. Th ese observations suggest that BET 

and ARM should be added to the diagnostic workup to improve 

selection of patients for biofeedback treatment. Independent 

confi rmation of these fi ndings is awaited. 

 Th ere is frequent overlap of symptoms between chronic proc-

talgia and other conditions such as chronic prostatitis and chronic 

pelvic pain syndrome ( 53,54 ). In clinical practice, we recommend 

excluding structural causes of chronic pelvic pain with imaging 

studies and / or colonoscopy before proceeding with a trial of con-

servative treatment (see below).   

 Recommendations for treatment 

 4.    Biofeedback to teach relaxation of pelvic fl oor muscles dur-

ing simulated defecation is the preferred treatment. (strong 

recommendation, moderate quality of evidence). 

 5.    Electrical stimulation is superior to digital massage but infe-

rior to biofeedback (moderate recommendation, low quality 

of evidence). 

 Electrical stimulation of pelvic fl oor muscles, biofeedback to 

teach relaxation of those muscles, massage of the levator ani 

muscles, sitz baths, and botulinum toxin injections have all been 

advocated for the treatment of chronic proctalgia. However, only 

two RCTs have been reported. Chiarioni  et al.  ( 53 ) randomized 

157 patients with chronic proctalgia to receive nine treatment 

sessions of pelvic fl oor biofeedback, electrical stimulation, 

or massage. Before randomization, all patients were stratifi ed 

based on whether or not they reported tenderness during pal-

pation of the levator ani muscles. Among patients who reported 

tenderness on palpation, the intent-to-treat analysis showed 

that 87 %  reported adequate relief of rectal pain following bio-

feedback, compared with 45 %  for electrical stimulation and 22 %  

for digital massage; relief was well maintained for 12 months 

of follow-up. For patients with tenderness on digital examina-

tion, the number of pain days per month decreased from 14.7 

at baseline to 3.3 aft er biofeedback, 8.9 aft er electrical stimula-

tion, and 13.3 aft er massage, and results were also well main-

tained for 12 months. However, patients with no tenderness 

during digital rectal examination did not show improvements 

with any of these treatments. Th e investigators also showed that 

failure to relax pelvic fl oor muscles when simulating defecation 

and abnormal BET at baseline were predictors of which patients 

responded positively to biofeedback treatment, suggesting that 

the pathophysiology of chronic proctalgia has similarities to 

dyssynergic defecation. Confi rmatory studies from other cent-

ers are needed. 

 A small randomized controlled crossover study compared the 

eff ects of 100 units of botulinum A toxin vs. placebo injections 

injected into the levator ani ( 54 ). Only 7 of 12 patients com-

pleted the study, and there was no signifi cant benefi t of botulinum 

toxin. 

  Proctalgia fugax , which is characterized by intense sensations of 

rectal or anal canal pain lasting only a few seconds to minutes (see 

below), should be distinguished from chronic proctalgia, in which 

painful episodes are more prolonged ( 51 ). In addition, many other 

diseases and disorders may be responsible for anorectal pain, 

including anal fi ssure, proctitis, solitary rectal ulcer, and coccy-

godynia. Gynecological conditions and urologic disorders (e.g., 

chronic prostatitis) may also be confused with chronic proctalgia. 

 Th e pathophysiology of proctalgia fugax is unknown, although 

thickening of the internal anal sphincter and elevated resting pres-

sure in the anal canal have been reported; these fi ndings suggest 

spasm of the internal anal sphincter. No trigger events have been 

consistently identifi ed. A rare congenital form of the disorder has 

been described ( 55 ).   

  Table 2 .    Biofeedback treatment of DD in adults   

   Study  Inclusion criteria  Sample size  Comparator  Outcome 

   Koutsomanis  et al.    ( 40 )  Adults with functional constipation  60  Balloon defecation training  No difference 

   Chiarioni  et al.  ( 9 )  Adults with DD  109  PEG laxative  Biofeedback superior 

   Heymen  et al.  ( 11 )  Adults with DD  84  Diazepam (10   mg), placebo pills  Biofeedback superior to 
diazepam and placebo 

   Rao  et al.  ( 10 )  Adults with DD  77  Sham feedback, medical management  Biofeedback superior to both 

   Simon and Bueno ( 37 )  Elderly with functional constipation  30  Education  Biofeedback superior 

   Faried  et al.  ( 41 )  Adults with DD  48  Botulinum A  No difference 

   Faried  et al.  ( 42 )  Adults with DD  60  Botulinum A or surgery (division of 
puborectalis) 

 Surgery superior 

   Rao  et al.  ( 38 )  Adults with DD  26  Usual medical care  Biofeedback superior 

   Pourmomeny  et al.  ( 39 )  Adults with DD  65  Balloon defecation training  Biofeedback superior 

     DD, defecatory disorder; PEG,   polyethylene glycol.   
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mass index, diarrhea, rectal urgency, cholecystectomy, anal 

fi stula, non-childbirth anal injury, urinary incontinence, chronic 

illnesses (e.g., diabetes mellitus or stroke), and psychoactive 

medications are associated with FI ( 64 – 70 ). Among women with 

no underlying systemic disease, diarrhea and rectal urgency are 

the strongest independent risk factors for FI. Although obstetric 

anal sphincter injury can cause immediate FI, it more typically 

begins 2 – 3 decades aft er vaginal delivery among unselected 

women ( 62 ). Th ese observations suggest that similar to urinary 

incontinence, obstetric pelvic fl oor injury is an important risk 

factor for early-onset FI (e.g., postpartum FI) but much less so 

for late-onset FI.   

 Recommendations for diagnostic assessment 

 1.    Gastroenterologists and other providers should ask patients 

about the presence of FI directly rather than relying on spon-

taneous reporting (strong recommendation, high quality of 

evidence). 

 2.    Gastroenterologists and other providers should identify 

conditions that may predispose to FI, as shown in  Table 1  

(strong recommendation, high quality of evidence). 

 3.    Gastroenterologists and other providers should determine 

symptom severity by quantifying stool type using the Bristol 

stool scale, as well as characterizing the frequency, amount of 

leakage, and the presence of urgency (strong recommenda-

tion, moderate quality of evidence). 

 4.    Gastroenterologists and other providers should obtain bowel 

diaries because they are superior to self-reports for character-

izing bowel habits and FI (strong recommendation, moderate 

quality of evidence). 

 Pictorial representations of stool form (e.g., Bristol Stool Form 

Scale) and bowel diaries are effi  cient and reliable methods to char-

acterize bowel habits and are better predictors of colonic transit 

than self-reported stool frequency ( 71,72 ). Th e frequency, amount 

(i.e., small stain, moderate amount (i.e., more than a stain but less 

than a full bowel movement), or large amount (i.e., full bowel 

movement)), type of leakage, and the presence of urgency should 

be ascertained to provide an index of symptom severity that is 

simple to calculate and strongly correlates with the eff ect of FI on 

the quality of life ( 57,62 ). Semiformed or liquid stools stress pelvic 

fl oor continence mechanisms more than formed stools; incon-

tinence for solid stool suggests more severe sphincter weakness 

than does incontinence for liquid stool. An awareness of the desire 

to defecate before an incontinent episode may also provide clues 

to pathophysiology. Patients with  urge incontinence  experience the 

desire to defecate, but cannot reach the toilet on time. Patients 

with  passive incontinence  are not aware of the need to defecate 

before the incontinent episode. Patients with urge incontinence 

have reduced squeeze pressures ( 73 ) and / or squeeze duration ( 74 ) 

and / or reduced rectal capacity with rectal hypersensitivity  (62),  

whereas patients with passive incontinence have lower resting 

pressures ( 73 ). Nocturnal incontinence occurs uncommonly and 

is most frequently encountered in diabetes mellitus and sclero-

derma.   

 Recommendations for diagnostic assessment 

 6.    Gastroenterologists and other providers should make a diag-

nosis of proctalgia fugax on the basis of a history of intermittent 

bouts of severe pain in the anal canal or lower rectum lasting 

less than 20   minutes (strong recommendation, low quality of 

evidence). 

 7.    Gastroenterologists and other providers should exclude struc-

tural causes of anorectal pain (e.g., anal fi ssure, hemorrhoids, 

cryptitis, malignancy) by imaging, endoscopy, or other appro-

priate tests (strong recommendation, low quality of evidence).   

 Recommendations for treatment 

 8.    Gastroenterologists and other providers should assure 

patients that the disorder is benign. Th e evidence for specifi c 

treatments is no better than anecdotal (moderate recommen-

dation, low quality of evidence). 

 On the basis of their systematic review, Jeyarajah  et al.  ( 55 ) rec-

ommend the following progression of steps for the patient with 

frequent, debilitating episodes of proctalgia fugax: (i) reassur-

ance and warm baths, (ii) topical glyceryl trinitrate 0.2 %  p.r.n., 

(iii) salbutamol inhalation 200   g p.r.n., (iv) warm water enemas, 

(v) clonidine 150    μ g b.i.d., (vi) local anesthetic block, and (vii) 

botulinum toxin injection into the anal sphincters. For patients 

with demonstrated thickening of the internal anal sphincter 

and high anal resting pressures, these authors suggest that lim-

ited internal anal sphincterotomy may be considered. We do 

not endorse these recommendations because the evidence for 

these treatments is no better than anecdotal, and some treat-

ments on this list may be associated with adverse eff ects. Th e 

typical patient with proctalgia fugax has infrequent and short 

episodes of pain for which neither treatment nor prevention is 

practical.    

 FECAL INCONTINENCE  
 Defi nition and epidemiology 

 FI is the involuntary loss of solid or liquid feces. Th e more general 

term, anal incontinence, also includes involuntary loss of fl atus. 

Although incontinence of fl atus can be embarrassing, a threshold 

to discriminate inadvertent expulsion of gas from incontinence 

is not available. Th e prevalence of FI in the community increases 

with age and, depending on survey methods and defi nition of FI, 

it varies from 2.2 to 25 %  ( 56 ). FI can aff ect daily life ( 57 ) and may 

predispose to institutionalization ( 58 ): up to 50 %  of nursing home 

residents in one survey had FI ( 59 ). Despite these potentially dev-

astating consequences, only a small proportion of incontinent 

patients discuss the symptom with a physician ( 60 – 62 ). Hence, 

physicians should ask patients with predisposing risk factors for 

FI, particularly diarrhea and constipation, whether they have FI.   

 Etiology 
 Conditions that cause bowel disturbances and / or anorectal 

weakness can predispose to FI ( Table 3 ) ( 63 ). In community-

based epidemiological studies, advancing age, increased body 
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 Recommendation for physical examination 

 5.    Gastroenterologists and other providers should perform a phys-

ical examination to eliminate diseases to which FI is secondary 

(strong recommendation, moderate quality of evidence). 

 6.    Gastroenterologists and other providers should perform a digital 

anorectal examination to identify rectal masses, gauge anal sphinc-

ter tone at rest, during voluntary contraction of the anal sphincter 

and pelvic fl oor muscles, and during simulated defecation ( 75 ) 

(strong recommendation, moderate quality of evidence). 

 7.    Gastroenterologists and other providers should perform a 

digital rectal examination before making a referral for ano-

rectal manometry (strong recommendation, moderate quality 

of evidence). 

 Perianal pinprick sensation and the anal wink refl ex evaluate 

the integrity of the sacral lower motor neuron refl ex arc. For 

experienced observers, agreement between digital assessment 

of anal sphincter function at rest and during squeeze and man-

ometry is excellent ( 22,76 ). Other abnormalities in patients 

with FI include abnormal (i.e., increased or reduced) pelvic 

fl oor motion during evacuation, impacted stool in the rectal 

vault, and perianal soiling with feces. Reduced anal resting tone 

and / or a weak squeeze response are the most common features 

in FI. 

 Th e next steps are guided by the clinical assessment. For patients 

with mild symptoms and / or symptoms that are not bothersome, 

conservative measures alone suffi  ce, oft en on an as-needed basis 

( 77 ) (see beginning of Th erapy section). If symptoms improve and 

there are no features to suggest an organic disorder, further test-

ing may not be necessary. If symptoms do not improve, diagnostic 

testing can guide management ( 78,79 ).   

 Recommendations for diagnostic testing 

 8.    ARM, BET, and rectal sensation should be evaluated in 

patients who fail to respond to conservative measures (strong 

recommendation, moderate quality of evidence). 

 9.    Pelvic fl oor and anal canal imaging, as well as anal EMG, 

should be considered for patients with reduced anal pressures 

who have failed conservative therapy, particularly if surgery is 

being considered (strong recommendation, moderate quality 

of evidence). 

 Diagnostic tests should preferably be performed by laboratories 

with requisite expertise. Testing should begin with an ARM. Rec-

tal sensation is evaluated concurrently, and rectal balloon expul-

sion and manometric changes during attempted expulsion of the 

manometric apparatus are performed if there is a suspicion of a 

defecation abnormality that could contribute to incontinence 

( Figure 1 ). In incontinent patients, anal sphincter resting and 

squeeze pressures are the key parameters. As anal sphincter pres-

sures decline with age and are lower in women, age and gender 

should be taken into consideration when interpreting anal canal 

pressures ( 13,27,80,81 ). Th e anal cough refl ex is also useful, in a 

qualitative sense, for evaluating the integrity of the lower motor 

neuron innervation of the external anal sphincter. Rectal sensation 

in FI may be normal, increased, or decreased. Rectal sensory dis-

turbances and rectal evacuation disorders are potentially amenable 

to biofeedback therapy   ( Figure 2 ). 

 Further testing is guided by the results of initial tests and therapy. 

Anal imaging with endoanal ultrasound or MRI should be con-

sidered in patients with weak pressures if surgery is considered a 

possible option. Although the fi ndings of endoanal ultrasound and 

MRI are generally congruent, each of these modalities has unique 

strengths ( 62 ). Th e internal sphincter is visualized more clearly by 

endoanal ultrasound, whereas MRI is superior for discriminating 

between an external anal sphincter tear and a scar and for identi-

fying external sphincter atrophy. Internal sphincter defects prob-

ably refl ect more severe anorectal injury than do external sphincter 

injuries alone ( 82,83 ). Interpreting the clinical signifi cance of anal 

sphincter injury can be challenging even for experienced radiolo-

gists. Moreover, even asymptomatic women can have postpartum 

sphincter defects. Two-dimensional ultrasound has identifi ed anal 

sphincter defects aft er vaginal delivery in up to one-third of women 

( 84 ). With three-dimensional ultrasound or MRI, the prevalence is 

much lower (i.e.,  ~ 10 % ) ( 70,85 ). 

 Further testing (e.g., assessment of rectal compliance and sen-

sation with a barostat, needle electromyography (EMG) of the 

anal sphincter, and assessment of pelvic fl oor motion by dynamic 

MRI or barium proctography) may be considered for patients 

who have refractory symptoms, especially if surgery is being 

considered. However, these tests are not widely available. Needle 

EMG of the anal sphincter should be considered in patients with 

clinically suspected neurogenic sphincter weakness, particu-

larly if there are features suggestive of proximal (i.e., sacral root) 

involvement ( 86 ).   

 Recommendations for nonsurgical treatments 

 10.    Gastroenterologists and other providers should manage 

patients with FI using education, dietary modifi cations, skin 

care, and pharmacologic agents to modify stool delivery 

and liquidity before diagnostic testing, particularly when 

  Table 3 .    Common causes of fecal incontinence   

    Anal sphincter weakness  

      Traumatic: obstetric, surgical (e.g., fi stulotomy, internal sphincterotomy) 

       Nontraumatic: scleroderma, internal sphincter degeneration of unknown 
etiology 

    Neuropathy:  peripheral (e.g., pudendal) or generalized (e.g., diabetes 
mellitus) 

    Disturbances of pelvic fl oor:  rectal prolapse, descending perineum 
syndrome 

    Infl ammatory conditions:  radiation proctitis, Crohn’s disease, ulcerative 
colitis 

    Central nervous system disorders:  dementia, stroke, brain tumors, multi-
ple sclerosis, spinal cord lesions 

    Diarrhea:  irritable bowel syndrome, post-cholecystectomy diarrhea 

    Other:  fecal retention with overfl ow, behavioral disorders 

   Reproduced and modifi ed with permission from Bharucha ( 160 ). 
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eff ects on symptoms (i.e., improved in 55 %  and resolved in 5 % ) 

and anal pressures were comparable among four groups: stand-

ard medical / nursing care (i.e., advice only), advice plus verbal 

instruction on sphincter exercises, hospital-based computer-

assisted sphincter pressure biofeedback, or hospital biofeedback 

plus the use of a home EMG biofeedback device ( 94 ). Improve-

ment was sustained at 1 year aft er each therapy. In another RCT 

of 108 patients, 22 %  reported adequate relief of FI aft er 4 weeks 

of conservative therapy ( 68 ). However, in contrast to urinary 

incontinence, prompted evacuation was not eff ective for FI in 

nursing home residents ( 95 – 97 ). 

 Anal plugs are available in some European countries but not in 

the United States. In a Cochrane review of four RCTs or quasi-ran-

domized controlled studies involving 136 participants, 48 (35 % ) 

participants dropped out before the end of the study ( 98 ). How-

ever, in two studies that compared plugs with no plugs, stool loss 

was eff ectively blocked in six patients who tolerated and continued 

to use these plugs, at least in the short term. Patients with passive 

incontinence for small amounts of stool may benefi t from a peri-

anal cotton plug to absorb moisture and also perhaps to help with 

uncontrolled passage of gas. However, there are no formal studies 

with this intervention. 

 12.    Pelvic fl oor rehabilitative techniques are eff ective and 

superior to pelvic fl oor exercises alone in patients with FI 

who do not respond to conservative measures (strong recom-

mendation, moderate quality of evidence). 

 Patients can be taught to contract their pelvic fl oor muscles with-

out (e.g., Kegel exercises) or with manometric or EMG-assisted 

biofeedback therapy. Th e latter requires a rectal balloon and 

anal manometry or a surface EMG device. Patients are taught 

to contract the external anal sphincter when they perceive bal-

loon distention; perception may be reinforced by visual trac-

ings of balloon volume and anal pressure, and the procedure is 

repeated with progressively smaller volumes. As described above, 

one study demonstrated that sphincter exercises or pelvic fl oor 

retraining were not superior to education alone for managing FI 

( 94 ). In another study, 6 biweekly sessions of manometric bio-

feedback were superior (i.e., 77 %  reported adequate relief and 

66 %  were completely continent) to pelvic fl oor exercises alone 

(i.e., 41 %  reported adequate relief and 48 %  were completely con-

tinent) in patients who did not respond to education alone ( 99 ). 

Biofeedback therapy oft en improves rectal sensation and may 

enhance coordination between perception of rectal distention 

and external sphincter contraction in patients with reduced rec-

tal sensation ( 100,101 ). Th e eff ects of pelvic fl oor retraining on 

anal pressures are variable; anal squeeze pressures improved in 

some ( 94,99 ) but not in all studies ( 102 ). 

 Some patients with FI or fecal seepage have an underlying 

evacuation disorder ( 8,62 ) such as DD. In these patients, bio-

feedback can be used to train patients to relax their pelvic fl oor 

muscles during simulated defecation and to correlate relaxation 

and pushing to achieve defecation (see section on defecation 

disorders). Restoring normal coordination improves fecal 

symptoms are mild and not bothersome (strong recommen-

dation, moderate quality of evidence). 

 11.    Gastroenterologists and other providers should prescribe 

antidiarrheal agents for FI in patients with diarrhea (strong 

recommendation, low quality of evidence). 

 Patients should be reassured that FI is not uncommon and oft en 

responds to simple measures. Th ey should be educated about the 

contribution of bowel disturbances to FI, including the possible 

relationship between foods containing incompletely digested sug-

ars (e.g., fructose, lactose) and caff eine to loose stools and urgency. 

Th ey should also be informed about the eff ectiveness of behavioral 

urge resistance programs. A food and symptom diary may iden-

tify factors that cause diarrheal stools and incontinence. Although 

fi ber supplements are oft en advocated to increase stool bulk and 

reduce watery stools, there is no published evidence to support this 

approach. 

 Several drugs to manage diarrhea (e.g., loperamide, diphe-

noxylate with atropine, bile salt-binding agents such as choles-

tyramine and colesevelam, anticholinergic agents, and clonidine) 

are available. A systematic Cochrane review of medical therapy 

for FI conducted in 2007 identifi ed 13 randomized studies 

with 473 participants; 11 were crossover trials with short or no 

washout period between treatments ( 87 ). Nine trials included 

only individuals with FI related to liquid stool and seven tested 

antidiarrheal drugs (loperamide, diphenoxylate plus atropine, 

and codeine). In four trials, symptoms were better with active 

treatment compared with placebo; this improvement was char-

acterized by improved and / or restored fecal continence ( 88 – 91 ), 

improved fecal urgency ( 89 ), more formed stools  (89,91),  and 

reduced use of pads ( 90 ). In two of these four trials, more indi-

viduals reported adverse eff ects such as constipation, abdominal 

pain, diarrhea, headache, and nausea when taking active drug 

( 89,91 ). Th ere were no adverse eff ects in either arm in one trial 

 (90),  and adverse eff ects were not reported in the other trail ( 88 ). 

Anorectal physiological measurements showed no clear diff er-

ences between treatment periods. 

 Concomitant constipation should be managed with fi ber supple-

mentation and osmotic and / or stimulant laxatives ( 86 ). However, 

there are limited data based on two studies that used lactulose for 

FI associated with constipation in geriatric patients. In one study, 

geriatric patients who received lactulose (15   ml / day) required less 

nursing aid and had less soiled linen; however, only 57 of 87 par-

ticipants completed this 3-week study ( 92 ). In another study, the 

number of episodes of FI and soiled laundry did not diff er between 

individuals receiving lactulose and those receiving lactulose along 

with a rectal stimulant and weekly enemas ( 93 ). By facilitating rec-

tal evacuation, glycerine and bisacodyl suppositories are well toler-

ated and may help some patients. Retrograde rectal washouts with 

tap water or phosphate solutions are an alternative, but some indi-

viduals with poor resting anal tone are unable to retain an enema. 

Except for patients with spinal cord injury, these treatments have 

not been formally evaluated in patients with FI. 

 In controlled clinical trials, conservative measures improve 

fecal continence. For example, in an RCT of 171 patients with FI, 
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evacuation. Because less stool is retained in the rectum, patients 

are less prone to leak. However, this approach has not been evalu-

ated in controlled studies. 

 Biofeedback is not indicated in patients with isolated internal 

anal sphincter weakness, overfl ow incontinence associated with 

behavioral or psychiatric disorders, neurological disorders associ-

ated with substantial loss of rectal sensation and / or the inability 

to contract the striated muscles, decreased rectal storage capac-

ity from resection, infl ammation or fi brosis, or major structural 

damage to continence mechanisms.   

 Recommendations for minimally invasive procedures 

 13.    Minimally invasive procedures such as injectable anal bulk-

ing agents may have a role in patients with FI who do not 

respond to conservative therapy (weak recommendation, 

moderate-quality of evidence). 

 14.    Th ere is insuffi  cient evidence to recommend radiofrequency 

ablation treatment to the anal sphincter (SECCA) at this time 

(no recommendation, insuffi  cient evidence). 

  Injectable bulking agents  are used to augment the urethral 

sphincter and to treat urinary incontinence. One substance was 

recently approved by the Food and Drug Administration (FDA) 

for managing FI. In a multicenter, placebo-controlled rand-

omized trial of a perianal bulking agent (nonanimal stabilized 

hyaluronic acid / dextranomer (NASHA / Dx)) in 206 patients 

with FI ( 103 ), a 50 %  reduction in incontinence episodes was 

reported more frequently for NASHA / Dx (52 %  of patients) than 

placebo (31 %  ) at 12 months, of whom 6 %  became completely 

continent. With the exception of 2 serious adverse events (i.e., 

rectal abscess and prostatic abscess), most of the 128 adverse 

events were minor. An accompanying editorial ( 104 ) observed 

that without baseline severity data it is challenging to interpret 

the 50 %  reduction in episodes in absolute terms. Treatment 

did not aff ect embarrassment scores related to FI. ARM and 

imaging were not performed; hence, patient characteristics 

and mechanisms of action were unknown. It is unclear whether 

4 – 8   ml of a substance can mechanically occlude the anus, 

which has a wide lumen, or whether this substance migrates. 

In summary, although these results seem promising, further 

studies to confi rm the eff ects of this and other bulking agents 

on symptoms and anorectal functions in fecal continence are 

awaited ( 105 ). 

  Radiofrequency ablation therapy , which delivers temperature-

controlled radiofrequency energy to the anal sphincter com-

plex, was approved by the FDA in 2002 for treating FI that had 

failed conservative measures. Th e biological (and unproven) 

rationale is that heat applied to tissues results in collagen depo-

sition and tissue contraction. Small industry-supported studies 

suggested effi  cacy  (106),  but these results were not duplicated 

by three small studies from Europe and Asia ( 107 – 109 ). All 

studies reported no changes in anorectal manometric meas-

ures, and reported improvements were tempered by the fact 

that FI persisted at levels that most would consider morbid. 

Further studies to evaluate the effi  cacy of this technique for FI 

are required.   

Clinical evaluation including digital rectal examination

Treat local anorectal problems

Persistent symptoms

Anal manometry
Rectal

sensation
Rectal balloon

expulsion
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Imaging, EMG if appropriate
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Pelvic floor
retraining

Consider sphincteroplasty or
sacral nerve stimulation or NASHA Dx, if appropriate
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Treat underlying disease
and manage bowel disturbances

  Figure 2 .         Suggested algorithm for evaluation a  nd management of fecal incontinence.  
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stantial increase in retrograde colonic propagating sequences 

that did not occur with sham stimulation ( 114 ). Th is suggests 

that SNS may improve FI through alterations in colonic motility 

rather than a direct eff ect on anorectal functions. On the basis of 

these and other studies, SNS should be considered for patients 

with FI whose symptoms are truly refractory to medical therapy 

and are otherwise eligible for the procedure. 

  Anal sphincteroplasty : Although short-term improvements in FI 

have been reported in up to 85 %  of patients aft er anal sphinctero-

plasty, continence deteriorates thereaft er and there is a 50 %  failure 

rate aft er 40 – 60 months ( 115 ). Hence, anal sphincteroplasty is gen-

erally reserved for patients in whom FI and anal sphincter injury 

are recognized shortly aft er vaginal delivery and persist despite 

adequate therapy of coexisting bowel disturbances. Whether anal 

sphincter defects that are recognized several years aft er a presumed 

obstetric insult should be repaired is not clear, because the initial 

improvement in FI aft er overlapping anterior sphincteroplasty is 

not oft en sustained. 

  Dynamic graciloplasty : It involves continuous electrical stimula-

tion of the gracilis muscle that is surgically transposed around the 

anal canal. Electrical stimulation facilitates anal tone by converting 

type II (fast-twitch, fatigue-prone) to type I (slow-twitch, fatigue-

resistant) muscle fi bers. Th e hardware for dynamic graciloplasty is 

approved in Europe but not in the United States. Although FI may 

improve in  ~ 50 %  of patients, this procedure may be complicated 

by mortality (2 %  in 1 study), and signifi cant morbidity (i.e., infec-

tions (28 % ), device problems (15 % ), and leg pain (13 % )) for which 

reoperation may be required. Constipation has been reported in 

13 – 90 %  of patients ( 116 ). 

  Artifi cial anal sphincter : Th e experience with implantation of 

an artifi cial anal sphincter, which is approved for use in Europe 

and the United States, is similar to that with dynamic graciloplasty. 

A systematic review of 14 studies with the artifi cial anal sphinc-

ter emphasized that most studies were case series with little or no 

follow-up of patients in whom the device failed ( 117 ). Moreover, 

complications were common, and the device was explanted in 

about one-third of patients. However, most patients with a func-

tioning device reported clinically signifi cant improvement in con-

tinence and quality of life. 

  Colostomy : A colostomy, typically an end sigmoid colo stomy, 

is considered the last resort for patients with severe FI. It should 

be discussed early in the evaluation and management of a patient 

with severe FI, so that the patient knows that the option exists. 

It can be done with low morbidity even in very frail patients, 

and it may lead to marked improvement in the quality of life. In 

one study, the median score for the ability to live with a stoma 

was 8 and satisfaction with the stoma was rated as a median of 

9, both on a scale of 0 – 10 ( 118 ). Th e majority (83 % ) felt that the 

stoma restricted their life  “ a little ”  or  “ not at all, ”  and this was 

signifi cantly improved from the perceived former restriction 

owing to incontinence. Also, 84 %  would  “ probably ”  or  “ defi -

nitely ”  choose to have the stoma again. Quality of life (short 

form (SF)-36) was poor, but neither depression nor anxiety 

was a prominent feature. Patients have a wide variety of reac-

tions to the prospect of colostomy. Understanding the patient ’ s 

 Recommendations for surgical treatment 

 15.    Sacral nerve stimulation should be considered in patients 

with FI who do not respond to conservative therapy (strong 

recommendation, moderate quality of evidence). 

 16.    Anal sphincteroplasty should be considered in patients with 

FI who do not respond to conservative therapy and who have 

an anatomic sphincter defect (weak recommendation, low 

quality of evidence). 

 17.    Dynamic graciloplasty and artifi cial anal sphincter, where avail-

able, may possibly allow the occasional patient with FI to avoid 

colostomy (weak recommendation, insuffi  cient evidence). 

 18.    Colostomy is a last resort procedure that can markedly 

improve the quality of life in a patient with severe or intracta-

ble FI (strong recommendation, low quality of evidence). 

 A recent Cochrane review identifi ed 13 trials with 440 partici-

pants that evaluated the eff ects of surgery in adults with FI with-

out rectal prolapse ( 110 ). Anterior and posterior pelvic fl oor 

repair, anterior sphincter repair and sphincter plication (with 

intact sphincter), antegrade colonic irrigation, and interventions 

designed to create a neosphincter (i.e., artifi cial anal sphincter 

or gracilis transposition) without or with electrical stimulation 

were included in this review, but sacral nerve stimulation (SNS) 

and anal bulking agents were not. Th e review concluded with the 

impression that the  “ small number of relevant trials identifi ed 

together with their small sample sizes and other methodological 

weaknesses continue to limit the usefulness of this review for 

guiding practice. It was impossible to identify or refute clinically 

important diff erences between the alternative surgical proce-

dures ”  ( 110 ). 

  SNS  is approved for treating FI in both Europe and the United 

States. Patients whose symptoms respond to temporary SNS for 

2 – 3 weeks proceed to subcutaneous implantation of the device. 

SNS is technically straightforward and major complications 

are infrequent. Th e pivotal North American multicenter study 

enrolled 133 patients who had FI (i.e., more than 2 inconti-

nent episodes per week ) for more than 6 months or for more 

than 12 months aft er childbirth and who had failed or were not 

candidates for conservative therapy ( 111,112 ). Th e success rate 

for temporary SNS was 90 % ; 120 patients (110 females) with a 

mean age of 60.5 years and a mean duration of FI of 6.8 years 

proceeded to chronic SNS. At 3-year follow-up of 83 patients, 

86 %  achieved therapeutic success, as defi ned by a 50 %  reduction 

in the number of incontinent episodes per week; 40 %  achieved 

100 %  continence. Incontinent episodes decreased from a mean 

of 9.4 per week at baseline to 1.7 at 12 months. Th ere was sig-

nifi cant improvement in all four scales of the Fecal Incontinence 

Quality of Life instrument at 12, 24, and 36 months of follow-

up. Th e most common device-related adverse events included 

implant site pain (28 % ), paresthesia (15 % ), change in the sensa-

tion of stimulation (12 % ), and infection (10 % ). Th ese results are 

very impressive, but the study was uncontrolled. Despite marked 

improvement in symptoms, SNS has had relatively minor or no 

eff ects on measured anorectal functions ( 113 ). However, in a 

recent study in 11 patients with urge FI, SNS resulted in a sub-
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informed views toward the possibility of colostomy helps the 

gastroenterologist navigate the various options for severe FI.    

 ANAL FISSURE  
 Defi nitions and epidemiology 

 Anal fi ssure is an ulcer-like, longitudinal tear in the midline of 

the anal canal, distal to the dentate line. In almost 90 %  of cases, 

an idiopathic fi ssure is located in the posterior midline, but it can 

also occur in the anterior midline. Fissures in lateral positions 

should raise suspicion for disease processes such as Crohn ’ s dis-

ease, tuberculosis, syphilis, HIV / AIDS, dermatologic conditions 

(e.g., psoriasis), and anal carcinoma. An acute fi ssure looks like 

a simple tear in the anoderm, whereas a chronic fi ssure, defi ned 

as lasting more than 8 to 12 weeks, is further characterized by 

edema and fi brosis. Fibers of the internal anal sphincter may 

be visible at the fi ssure base. Typical accompanying features of 

chronic fi ssures include a  ‘ sentinel pile ’  (skin tag) at the distal 

fi ssure margin, and a hypertrophied anal papilla in the anal 

canal proximal to the fi ssure. Th e former is oft en described by 

patients as a  “ painful hemorrhoid, ”  and the latter may be seen 

on endoscopic retrofl exion. Th e clinical hallmark of anal fi ssure 

is pain during defecation and oft en persisting aft er defecation. 

Oft en, there is the history of a tearing sensation during passage 

of a hard stool or diarrhea. Rectal bleeding, usually limited to 

minimal bright red blood on toilet tissue, is frequent. 

 Chronic anal fi ssure is maintained as a nonhealing ulcer by 

sphincter spasm and consequent ischemia. Treatment for chronic 

anal fi ssure is typically directed toward relieving spasm, and as such 

it is a predominantly medical condition, with surgery reserved for 

medically refractory cases.   

 Recommendations for treatment of acute anal fi ssure 

 1.    Gastroenterologists and other providers should use non-

operative treatments such as sitz baths, psyllium fi ber, and 

bulking agents as the fi rst step in therapy of acute fi ssure 

(strong recommendation, moderate quality of evidence). 

 Almost half of all patients with acute anal fi ssure will heal with 

supportive measures, i.e., sitz baths, psyllium fi ber, and bulk-

ing agents, with or without the addition of topical anesthetics 

or anti-infl ammatory ointments ( 119 ). In addition to fi ssure heal-

ing, symptomatic relief of pain and bleeding can be achieved with 

virtually no side eff ects.   

 Recommendations for treatment of chronic anal fi ssure 

 2.    Gastroenterologists and other providers should treat chronic 

anal fi ssure with topical pharmacologic agents such as a cal-

cium channel blockers or nitrates (strong recommendation, 

moderate quality of evidence). 

 3.    Gastroenterologists and other providers should refer patients 

who do not respond to conservative or pharmacologic treatment 

for local injections of botulinum toxin (strong recommendation, 

low quality of evidence) or surgical internal anal sphincterotomy 

(strong recommendation, high quality of evidence). 

 Chronic anal fi ssure may be treated with topical nitrates, 

although nitrates are marginally superior to placebo with regard 

to healing. Topical nitrate medications such as 0.2 %  nitroglyc-

erin ointment applied twice daily for 6 – 8 weeks have been asso-

ciated with healing in at least 50 %  of treated chronic fi ssures, 

and the use of topical nitroglycerin signifi cantly decreases pain 

during the therapy period. A Cochrane review of medical treat-

ment of chronic anal fi ssure concluded that topical nitroglycerin 

remains only marginally better than placebo in healing anal fi s-

sures ( 120 ). Dose escalation does not improve healing rates and 

does increase side eff ects. Th e principal side eff ect is headache 

that is dose related and occurs in 20 – 30 %  of treated patients, 

oft en leading to cessation of therapy. Recurrence rates are sig-

nifi cantly higher compared with surgery, although morbidity is 

lower. 

 Chronic anal fi ssure may also be treated with topical calcium 

channel blockers, with a lower incidence of adverse eff ects than 

topical nitrates. Th ere are insuffi  cient data to conclude whether 

they are superior to placebo in healing anal fi ssures. Topical cal-

cium channel blockers such as 2 %  diltiazem applied twice daily 

for 6 – 8 weeks have been associated with healing of chronic anal 

fi ssure in 65 to 95 %  of patients ( 121 ). Th ere is no clear consensus 

on dosing. Side eff ects include headache (in up to 25 % ) but occur 

less frequently than with topical nitrates ( 122 ). Th ere are fewer 

RCTs of topical calcium channel blockers than of topical nitrate 

medications. Because topical diltiazem has a lower incidence of 

headache and fi ssure recurrence than topical nitroglycerin, it may 

be the preferred topical treatment ( 123 ). Oral calcium channel 

blockers may be as good as topical calcium channel blockers, sug-

gesting that it is the drug rather than the route of administration 

that is important ( 124 ). 

 Botulinum toxin injection has superior healing rates compared 

with placebo, although it has the disadvantage of requiring a nee-

dle injection in a sensitive area. Th ere is no consensus on dosage, 

precise site of administration, number of injections, or effi  cacy 

( 125 ). Injection of botulinum toxin into the internal anal sphinc-

ter allows healing in 60 %  to 80 %  of fi ssures, and at a higher rate 

than placebo ( 126 ). Th e most common side eff ect is temporary 

incontinence of fl atus in up to 18 % , and of stool in 5 % . Recurrence 

may occur in up to 42 % , but patients may be retreated with simi-

lar results to initial treatment ( 127 ). Higher doses may improve 

healing and are as safe as lower doses ( 128 ). Topical nitrate medi-

cations may potentiate the eff ects of botulinum toxin in patients 

with refractory anal fi ssure ( 129 ). Patients in whom botulinum 

toxin injection fails should be recommended for lateral internal 

sphincterotomy (LIS) ( 130 ). 

 Novel nonsurgical fi ssure treatments under study include both 

new medications and support devices ( 131 ). Gonyautoxin injec-

tion has been reported in uncontrolled case series to be eff ective in 

decreasing resting pressure, improving pain, and healing chronic 

fi ssures ( 132 ), and thus it could become an alternative to botuli-

num toxin injection. However, there are no comparative studies 

between gonyautoxin and botulinum toxin injection. A posterior 

perineal support device, used as a modifi cation of a toilet seat, 

decreased fi ssure-related symptoms in another case series ( 133 ); 
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rhoid-pattern bleeding that mandates at least sigmoidoscopy to 

rule out other sources of bleeding. In patients over the age of 50 

years or with a suggestive family history, this may be the occa-

sion for evaluation of the entire colon, usually by colonoscopy 

( 140,141 ). 

 Hemorrhoids without symptoms are not diagnosed by fl exible 

endoscopy. Redundant anal cushions seen on sigmoidoscopy or 

colonoscopy may or may not be symptomatic. Recalling the func-

tional defi nition of hemorrhoids as anal cushions that bleed and / or 

protrude, one can say that  “ hemorrhoids ”  seen endoscopically are 

not hemorrhoids until the patient defi nes them as such by describ-

ing protrusion or bleeding. 

 A thrombosed external hemorrhoid is easily recognized on 

physical examination as a usually tender blue lump at the anal 

verge, and no other workup or classifi cation is needed. Th e only 

questions are whether it is identifi ed early or late and whether 

symptoms are increasing or abating.   

 Recommendations for treatment of thrombosed external 

hemorrhoid 

 2.    Most patients who present urgently (within  ~ 3 days of onset) 

with a thrombosed external hemorrhoid benefi t from exci-

sion (strong recommendation, low quality of evidence). 

 Although thrombosed external hemorrhoids treated without 

excision will eventually resolve their symptoms, excision of 

thrombosed external hemorrhoids gives more rapid symptom 

resolution, a lower incidence of recurrence, and longer remis-

sion intervals ( 142 ). Most excisions can be safely performed 

in the office or emergency room, with an injection of a local 

anesthetic. The thrombosis should be excised along with over-

lying skin to leave a wide open wound, rather than simply 

incised and drained that allows local recurrence. Thrombosed 

external hemorrhoids seen late, with symptoms improving 

and clot already resorbing, may be allowed to resolve without 

excision.   

 Recommendation for treatment of internal hemorrhoids 

 3.    Gastroenterologists and other providers should treat patients 

with symptomatic hemorrhoids fi rst with increased fi ber 

intake and adequate fl uids (strong recommendation, moder-

ate quality of evidence). 

 A Cochrane review demonstrated the benefi t of increased fi ber 

intake in reducing both prolapse and bleeding ( 143 ). Laxatives 

have a limited role in the initial treatment of hemorrhoids ( 144 ). 

Patients should be counseled to avoid straining and limit their 

time spent on the commode, because both are associated with 

higher rates of symptomatic hemorrhoids ( 145 ). Because long-

standing habits are hard to break, this advice may not be effi  -

cacious. Topical treatments for hemorrhoids, e.g., astringents 

and anti-infl ammatories, are readily available over the counter 

and are commonly used by patients. Th ey are of unclear value, 

although the use of an astringent enema to relieve symptoms has 

intuitive appeal. 

this could become a stand-alone treatment or an adjunct to stand-

ard fi ssure treatments. 

 LIS, a procedure that can be performed under general, spinal, 

or local anesthesia, remains the surgical treatment of choice for 

refractory anal fi ssures ( 134 ). LIS is clearly superior to uncon-

trolled manual anal dilation, with better healing rates and less 

incontinence ( 134 ). It is also more effi  cacious than any topical 

or injectable treatment ( 135 ). Th ere is no outcome diff erence 

between open and  “ closed ”  sphincterotomy, and thus a mini-

mal-incision approach is probably preferred ( 136 ). Because of 

the low but real incidence of incontinence from LIS, surgeons 

continue to explore alternatives to LIS ( 137,138 ), but none is 

standard. 

 Controlled pneumatic balloon dilation has shown promise as 

an alternative to LIS in one small series ( 139 ), suggesting that an 

interested gastroenterologist, using the tools at his or her disposal, 

may treat even medically refractory anal fi ssures without resort to 

surgical consultation. However, surgical referral remains prudent 

for most cases of medical treatment failure in chronic anal fi ssure, 

because LIS is a safe and eff ective operation.    

 HEMORRHOIDS  
 Defi nitions and epidemiology 

 Hemorrhoids are among the most common problems encoun-

tered in the industrialized world. Th e normal proximal anal canal 

structures, called the anal cushions, are renamed internal hem-

orrhoids when they bleed and / or protrude. Hemorrhoids are not 

well understood, and a large number of diverse symptoms may 

be attributed to them by patients and referring physicians. Th e 

cardinal signs of internal hemorrhoids are hemorrhoid-pattern 

bleeding — defi ned as painless bleeding with bowel movements — 

and intermittent, reducible protrusion. It is oft en the role of 

the gastroenterologist to provide the  “ diagnosis of exclusion ”  of 

symptomatic internal hemorrhoids by ruling out other sources 

of bleeding and protrusion. Th e loosely related condition called 

thrombosed external hemorrhoid involves a clot in a vein under 

the anoderm that is the skin of the anal verge.   

 Recommendations for diagnostic assessment 

 1.    Gastroenterologists and other providers should diagnose 

hemorrhoids by history and physical examination. If there 

is bleeding, the source oft en requires confi rmation by endo-

scopic studies (strong recommendation, moderate quality of 

evidence). 

 Physical examination should include visual inspection of the 

anus, both at rest and while straining, and digital examination 

for other anal pathology. Internal hemorrhoids can be assigned 

a functional grade based on their history: fi rst-degree hemor-

rhoids do not prolapse, second-degree hemorrhoids prolapse 

but self-reduce, third-degree hemorrhoids protrude and require 

manual reduction, and fourth-degree hemorrhoids protrude and 

cannot be reduced. Laboratory testing is almost never helpful. 

Th e clinical diagnosis of hemorrhoids usually includes hemor-
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 4.    Gastroenterologists and other providers should consider 

patients with fi rst- to third-degree hemorrhoids that remain 

symptomatic aft er dietary modifi cations for offi  ce procedures 

such as banding, sclerotherapy, and infrared coagulation. 

Ligation is probably the most eff ective option (strong recom-

mendation, moderate-quality of evidence). 

 All offi  ce-based procedures attempt to reduce redundancy, reduce 

vascularity, and increase fi xation of the anal cushion to its under-

lying muscle. Many destructive techniques exist to downsize, 

devascularize, and scar anal cushions to decrease bleeding and 

protrusion. Th ese offi  ce procedures are all relatively well tolerated, 

all display variable recurrence rates, and all may require repeated 

application ( 146 ). Because of the risk of signifi cant bleeding, offi  ce 

procedures should generally be avoided in patients with thrombo-

cytopenia or on warfarin, heparin products, and antiplatelet agents 

such as clopidogrel. 

 Rubber-band ligation (banding) is the most popular and 

eff ective offi  ce treatment for internal hemorrhoids. Ligation 

can be accomplished through a rigid anoscope or using a ret-

rofl exed fl exible endoscope with a ligation attachment. In a 

meta-analysis of 18 randomized prospective studies of offi  ce 

treatments, banding had a lower need for repeated treatment 

compared with injection sclerotherapy and infrared coagula-

tion, in the treatment of fi rst- to third-degree hemorrhoids 

( 146 ). It also had a higher, although still minuscule, complica-

tion rate, and it caused more pain. Th is fl agship offi  ce treatment 

has also been compared with excisional hemorrhoidectomy for 

third-degree hemorrhoids. As expected, banding proved less 

eff ective, less painful, and had fewer complications than surgery 

( 147 ). Ligation is probably the treatment of choice for second-

degree hemorrhoids, and it is a reasonable fi rst-line treatment 

for third-degree hemorrhoids. Th e use of suction to position 

the hemorrhoid for ligation is somewhat less painful and causes 

less bleeding than forceps, although both methods are accept-

able ( 148 ). Th e most common complications of banding are 

anorectal pain, bleeding, thrombosis of external hemorrhoids, 

and vasovagal symptoms that occur in 1 – 3 %  of patients ( 149 ). 

Life-threatening septic complications have been reported ( 150 ) 

but are vanishingly rare. 

 Sclerotherapy involves the injection of a sclerosant into the apex 

of an internal hemorrhoid. It is successful in treating 75 – 90 %  of 

patients with fi rst- to third-degree hemorrhoids ( 151 ). Recurrence 

is frequent, but retreatment is safe, with complications similar to 

ligation. Rarely, serious complications have resulted from errone-

ous injection or systemic eff ects of the sclerosant ( 152,153 ). 

 Infrared coagulation involves the contact application of infra-

red radiation, essentially cauterizing the hemorrhoid. Th is is most 

commonly used for fi rst- and second-degree hemorrhoids. Ran-

domized trials have demonstrated outcomes similar to banding 

( 154 ). Both infrared coagulation and sclerotherapy can treat bleed-

ing hemorrhoids that are too small to ligate. 

 5.    Gastroenterologists and other providers should refer for surgi-

cal operations (hemorrhoidectomy, stapled hemorrhoidopexy, 

and Doppler-assisted hemorrhoidal artery ligation) those 

patients who are refractory to or cannot tolerate offi  ce proce-

dures, who have large, symptomatic external tags along with 

their hemorrhoids, who have large third-degree hemorrhoids, 

or who have fourth-degree hemorrhoids (strong recommen-

dation, moderate quality of evidence). 

 Traditional hemorrhoidectomy remains very eff ective. When com-

pared with offi  ce procedures, hemorrhoidectomy was more eff ec-

tive for grade III hemorrhoids, but more painful, and had a higher 

complication rate ( 146 ). Standard hemorrhoidectomy leaves open 

or closed wounds ( 155 ), and it may be performed with a variety of 

surgical devices, none of which displays a clear advantage over the 

others ( 156 ). 

 Stapled hemorrhoidopexy uses a circular stapler to resect a ring 

of tissue rostral to the anal cushions, and to remove redundancy in 

the remaining anal cushions. Being highly eff ective for prolapsing 

internal hemorrhoids and less painful than hemorrhoidectomy, 

it may not adequately address external hemorrhoids  . Systematic 

reviews demonstrated slightly lower complication rates and higher 

long-term recurrence rates with stapled hemorrhoidopexy com-

pared with standard hemorrhoidectomy ( 157,158 ). Stapled hem-

orrhoidopexy is an established alternative to hemorrhoidectomy 

in most cases. 

 Doppler-assisted hemorrhoidal artery ligation uses a Doppler-

equipped anoscope to identify and ligate the arteries supplying 

internal hemorrhoids. A potential comparative benefi t is that less 

tissue is excised, although this may not address the problem of 

redundancy, as well as other operations. Success rates are compa-

rable to those reported for both hemorrhoidectomy and stapled 

hemorrhoidopexy ( 159 ), although there have yet to be compara-

tive studies.       
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