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Abstract Chronic constipation is a prevalent disorder with

considerable impact on healthcare costs and quality of life.

Most patients would respond to conservative measures in

primary care. Patients with refractory constipation are

commonly referred to dedicated centers for appropriate

investigations and management. After testing, three main

subtypes of constipation are commonly identified: normal

colon transit, slow transit, and functional defecation dis-

orders. The etiology of functional defecation disorders is

consistent with maladaptive behavior, and biofeedback

therapy has been considered a valuable treatment option.

Being safe and only marginally invasive, retraining has

been historically employed to manage all types of refrac-

tory constipation. There are a number of strongly held

beliefs about biofeedback therapy that are not evidence-

based. The aim of this review was to address these beliefs

concerning protocols, efficacy, indications, and safety, with

a special focus on the relevance of identifying patients with

a functional defecation disorder who are ideal candidates

for retraining. Randomized controlled trials support the

effectiveness of biofeedback therapy for severe, refractory

constipation due to functional defecation disorders. Limi-

tations of the treatment are discussed, but biofeedback

remains the safest option to successfully manage this hard-

to-treat subtype of constipation.
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Introduction

Chronic constipation is a commonly reported symptom in

the general population, affecting 2–30 % of people in

Western countries [1]. Population-based epidemiological

studies using the Rome criteria to improve symptom defi-

nition (Table 1) show a prevalence of up to 15 %, and

constipation is about twice as common in women as in men

[2]. The prevalence of constipation is reported to increase

in the frail elderly where the female prevalence seems to

fade away [3]. Constipation is a benign disorder at all ages,

except in the elderly where fecal impaction may lead to

increased lower urinary infections and to stercoral perfo-

ration of the colon [3]. Only a minority of constipated

people consult a physician, but constipation is still the fifth

most common gastrointestinal complaint for which patients

seek physicians’ help, with considerable impact on

healthcare costs and quality of life [1, 4]. The symptoms of

chronic or recurrent constipation may be caused by dis-

tinctly different physiological mechanisms. There are two

main mechanisms: delayed transit due to decreased peri-

staltic contractions throughout the colon and outlet

obstruction in which the individual has difficulty emptying

stool from the rectum [5]. A small group of patients with

outlet obstruction have a structural defect such as large

rectocele that obstructs rectal emptying [5]. However,

outlet obstruction is commonly found to be a functional

defecation disorder in which the patient paradoxically

contracts or fails to relax the pelvic floor muscles on

straining or does not generate adequate intra-abdominal

pressure to overcome the resting anal pressure [6]
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(Table 2). Delayed colon transit as measured with radio-

paque markers does not distinguish between subtypes,

while a simple balloon evacuation test is a reliable

screening test [6, 7]. Finally, an additional group of

patients have none of these abnormalities and are referred

to as having ‘‘normal transit constipation.’’ Most consti-

pated patients respond either to fiber–fluid supplementation

or to judicious use of laxatives [1]. Among the non-re-

sponders, up to 50 % of those referred to tertiary care

centers have outlet dysfunction constipation [7, 8]. Func-

tional defecation disorder is commonly considered to a

form of maladaptive behavior since no discernible ana-

tomic or neurology abnormality can be found [9]. Restor-

ing altered physiology seems a logical approach to

managing symptoms and biofeedback, and behavioral

treatment which relies on dedicated machinery to improve

defecation effort was proposed as a treatment option soon

after the discovery of this constipation su-type [10]. Since

the intervention was reported to be effective, noninvasive,

and safe, it has been become customary to manage all

patients not responsive to standard care with biofeedback

and/or bowel retraining techniques [9, 11, 12]. However, a

recent Cochrane review concluded that there is insufficient

evidence to make conclusions regarding the efficacy and

safety of biofeedback for adult patients with chronic con-

stipation [13]. While the Cochrane process is deservedly

held in the highest respect, we feel that it is time to address

the widespread but incorrect beliefs concerning the effec-

tiveness of behavioral management of chronic constipation

in order to illustrate the quality of evidence supporting

biofeedback treatment of constipation secondary to func-

tional defecation disorders.

Biofeedback treatment of chronic constipation is

performed according to a standardized protocol

Biofeedback is a conditioning treatment in which infor-

mation about a physiological process is converted into an

understandable signal to enable the patient to learn to

control a disordered function [14]. Biofeedback is consid-

ered appropriate treatment whenever specific mecha-

nism(s) underlying disordered function are defined and the

mastering of responses can be learned with the aid of

systematic information not usually perceived at a conscious

level [14]. The patient attempts some actions and uses

feedback from either success or failure to refine the per-

formance. For responses such as relaxation of the pelvic

floor muscle on straining, the intrinsic feedback is usually

not adequate for successful learning, and amplification of

the muscular tension by means of specific devices is rele-

vant to improved performance [15]. Therefore, functional

defecation disorders seem to be ideal candidates for

biofeedback therapy. Paradoxical increases in anal pres-

sures and electromyographic (EMG) activity on straining

are easily detected by dedicated instrumentation. Anal

pressure may be measured by means of water perfused

catheters and solid state transducers [9]. Anal EMG may be

recorded either by intra-anal probes or by perianal EMG

skin electrodes to measure the average EMG activity of

large number of muscle cells proportional to the contrac-

tion of the underlying muscles [9]. No single technique

seems superior to the others, and the choice depends on the

therapist’s training [9]. A standardized treatment would be

desirable, but biofeedback training protocols vary among

different centers with the terms bowel retraining and

biofeedback often used interchangeably [9, 16]. A main-

stay of behavioral treatment is to first explain the anorectal

dysfunction and to discuss its relevance with the patient

before approaching the treatment [15]. This initial

approach is likely to be more effective when the patient is

shown his/her own data to explain the ineffective straining

[8, 13]. Some protocols will then focus on anal manometry

or EMG recordings by means of intra-anal plugs or peri-

anal skin electrodes displaying the patient’s anal function

on straining to teach the patient to relax their pelvic floor

through trial and error [11, 17–21]. This objective is first

Table 1 Rome III criteria for constipation

1-Must include two or more of the following:

a. Straining during at least 25 % of defecations

b. Lumpy or hard stools in at least 25 % of defecations

c. Sensation of incomplete evacuation for at least 25 % of

defecations

d. Sensation of anorectal obstruction/blockage for at least 25 % of

defecations

e. Manual maneuvers to facilitate at least 25 % of defecations

(e.g., digital evacuation, support of the pelvic floor)

f. Fewer than 3 defecations per week

2-Loose stools are rarely present without the use of laxatives

3-Insufficient criteria for irritable bowel syndrome

Criteria fulfilled for the last 3 months with symptom onset at least

6 months before diagnosis

Table 2 Rome III criteria for functional defecation disorder

1-Must satisfy diagnostic criteria for functional constipation

2-During repeated attempts to defecate must have at least two of

the following

a. Evidence of impaired evacuation, based on balloon expulsion

test or imaging

b. Inappropriate contraction of the pelvic floor muscles (i.e., anal

sphincter or puborectalis) or\20 % relaxation of basal resting

sphincter pressure by manometry, imaging, or electromyography

c. Inadequate propulsive forces assessed by manometry or imaging

Criteria fulfilled for the last 3 months with symptom onset at least

6 months before diagnosis
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pursued with the visual help of dedicated machinery

accompanied by empathic encouragement from the thera-

pist. When the patient is confident about his/her perfor-

mance, the visual help is gradually withdrawn. This

protocol does not seem to be specific for functional defe-

cation disorders as it has been extensively used in uncon-

trolled trials with similar benefits reported in chronic

constipation of diverse etiology [17, 18, 21]. Moreover, this

protocol was reportedly no more effective than simple

bowel retraining measures, Botox, and surgery of the pel-

vic floor when it was used in randomized controlled trials

(RCTs) [11, 19, 20]. In an attempt to provide a standard-

ized treatment approach to functional defecation disorders,

three centers independently developed and validated in

RCTs, a biofeedback protocol addressing all aspects of the

defecation effort. This protocol is based on a four-step

schedule: (1) patient training, (2) straining training, (3)

training to relax the pelvic floor muscles on straining, and

(4) practice simulated defecation [15]. Patient training is

the initial part of treatment focused on explaining the

patient’s dysfunction and discussing its relevance with

him/her. A number of people would find it difficult to

believe they unconsciously obstruct defecation and com-

paring their defective defecation tracing with a normal one

is helpful. Patients are then taught to improve the defeca-

tion effort by closing the glottis and contracting the

abdominal wall muscles to increase the rectal pressure on

straining. This task can be accomplished by having the

therapists placing their hand on the patient’s abdominal

wall or recording the abdominal wall EMG activity while

straining. To learn to relax the pelvic floor on straining,

patients watch recordings of anal canal pressures or aver-

aged EMG and are taught through trial and error to relax

the pelvic floor muscles on attempted defecation. This part

of the training is best performed with the patient sitting on

a commode. A final part of the training is to have the

patient defecating a simulated stool. This goal is accom-

plished by inserting a balloon-tipped catheter into the

rectum, filling it with 50 ml of air and having the patient to

expel it while the therapist gently pulls the catheter to ease

the expulsion. As the patient becomes more proficient, the

therapist’s help is gradually withdrawn a general biofeed-

back rule at all stages. Few centers include sensory balloon

training to improve rectal defecatory perception, but this

does not seem to correlate to an improved outcome

[22, 23]. This four-step protocol has been proven to be

effective treatment for constipation due to dyssynergic

defecation in RCTs, and it should be applied whenever

dedicated expertise is available [15]. There is insufficient

evidence to provide diverse biofeedback and/or bowel

training protocols outside experimental trials. Moreover, in

a recent RCT, biofeedback therapy was superior to balloon

defecation retraining in 65 obstructed defecation patients

with clinical improvement in 79 % of retraining patients

compared to only 52 % in the balloon group (p\ 0.05)

[24]. Some features of uncertainty still persist, namely:

(a) the best device for measuring anal activity in the

straining training step, (b) the number and duration of

therapeutic sessions required, and (c) what professionals

should administer treatment. A small RCT suggested that

EMG biofeedback was more effective than pressure

biofeedback, while a meta-analysis of mostly uncontrolled

studies showed that the mean success rate was slightly

greater with pressure than with EMG biofeedback (78 vs

70 %) [25, 26]. However, EMG is simpler to administer

and better tolerated than other forms of training and is

likely to be increasingly employed for retraining in the

future. The number and duration of retraining sessions have

not been standardized. Some clinics train until the patient

reports some benefit [16–18]. However, RCTs have

required a minimum number of sessions (most commonly

4–6 sessions) to provide a full treatment protocol

[22, 23, 27]. Training sessions are provided on an indi-

vidual basis and last 30–60 min [22, 23, 27]. Former pro-

tocols with fewer sessions showed biofeedback as effective

as simpler bowel retraining measures in constipated

patients [11]. Therapeutic sessions are demanding, and a

highly trained and motivated therapist seems essential to

ensure a successful outcome [14]. No study addressed the

training required for an individual to administer biofeed-

back therapy. In a recent study, approximately 50 % of UK

biofeedback practitioners consider themselves as self-

taught [16]. In addition, it is unclear whether the adequate

provider should be either physician (MD), psychologist

(PhD), or nurse. However, the low-cost reimbursement

provided for behavioral therapy is likely to influence future

choices orienting biofeedback to a nurse-based treatment

supervised by either PhDs or MDs.

Biofeedback is effective treatment for chronic

idiopathic constipation

In 1987, Bleijemberg and Kuijpers first reported the effi-

cacy of EMG biofeedback treatment combined with oat-

meal porridge defecation in 10 patients with constipation

due to spastic pelvic floor syndrome, later redefined as

functional defecation disorder by the Rome criteria (6,9).

Treatment was associated with a successful outcome in

almost all patients and prompted a number of uncontrolled

studies to investigate the efficacy of behavioral therapy in

functional defecation disorders (9,14). Therapeutic out-

comes were at huge variance with success rates ranging

from 18 to 100 % of patients studied [28, 29]. Major

drawbacks in assessing this literature were small sample

size, lack of any control group, poor standardization in

therapeutic protocols, inclusion criteria, and outcome
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measures [30]. However, the majority of uncontrolled

studies in constipated adults reported a favorable outcome

in about two thirds of patients without reporting side

effects [9, 30]. Anxious patients appeared less likely to

improve, but no functional variable able to predict outcome

could be safely identified [30, 31]. In addition, a series of

studies from the St. Mark’s group consistently cast doubts

on whether biofeedback has specific value in the treatment

of functional defecation disorders [11, 17, 18, 32]. These

investigators reported similar efficacy of biofeedback

treatment in slow transit constipation and in functional

defecation disorders suggesting a potential influence of

retraining on the autonomic innervation of the colon

[11, 17, 18, 32]. In addition, biofeedback was reportedly no

more effective than simpler bowel retraining measures in

constipation not responsive to standard care [11]. These

studies heralded a practice of providing a nurse-based

bowel retraining–biofeedback program as first-choice

therapy in all constipated patients not responsive to stan-

dard care with successful outcome rates ranging from 62.5

to 71 % of those completing treatment [12, 33]. Biofeed-

back training was thought to make a specific contribution

to the treatment of constipation due to functional defeca-

tion disorders that is distinct from education or psy-

chotherapy and led some to consider retraining as a

therapeutic option in chronic idiopathic constipation [15].

To address the issue, we studied 52 constipated adults with

a history of infrequent defecation and marker-proven slow

colon transit. In addition, all patients underwent anorectal

physiology testing to investigate comorbid functional

defecation disorders. Thirty-four of 52 patients met the

Rome criteria for dyssynergic defecation; 12 patients were

classified as having slow transit only, and 5 patients par-

tially met the Rome criteria and were classified as a mixed

group [2, 34]. The primary aim was to determine whether

biofeedback benefits are limited to functional defecation

disorders or expanded to all constipated patients irrespec-

tively of etiology. All patients received the four-step

biofeedback protocol as outlined above during 5 weekly

training sessions. Colon transit, anorectal physiology test-

ing, and clinical parameters were evaluated both before and

after behavior therapy. After 6 months, 71 % of patients

with both slow transit and functional defecation disorders

reported satisfaction with treatment versus 8 % in the slow

transit only group. Patients in the mixed group were also

improved, but not as much as dyssynergia patients. The

results were well maintained at follow-up 2 years later

without evidence of side effects [34]. Clinical benefit

correlated with improved defecation as demonstrated by

successful balloon expulsion and reductions in dyssynergia

at manometry. Interestingly, biofeedback training resulted

in a significant reduction in the urge threshold, although no

specific sensory retraining had been provided. Treatment

success was predicted by pelvic floor dyssynergia, milder

constipation, and less abdominal pain at baseline [34]. This

study allowed us to conclude that biofeedback is specific

treatment for dyssynergic defecation and that retraining

works through learning to improve the defecation effort. In

addition, the finding of delayed colon transit should not

preclude behavioral treatment since it can be cured by

biofeedback. The poor effectiveness of biofeedback ther-

apy in slow transit constipation not due to dyssynergic

defecation has been confirmed by an independent group of

researchers. However, biofeedback is costly, labor inten-

sive, and not widely available, while a number of com-

pounds (i.e., laxatives) have been reported to be effective

treatment in chronic idiopathic constipation [35]. The need

for RCTs investigating the efficacy of biofeedback therapy

in chronic constipation secondary to functional defecation

disorders has been recently met by three pivotal studies run

independently in different referral centers. The first of them

compared biofeedback to a commonly prescribed osmotic

laxative (polyethylene glycol [PEG] in incremental dosage

(14.6–29.2 g/d) in combination with 5 weekly counseling

sessions [23]. All patients showed features of normal

transit constipation and dyssynergic defecation to be ran-

domized either to the biofeedback (54 patients) or to the

laxative group (55 patients). Follow-up assessment exten-

ded up to 1 year in the laxative group and to 2 years in the

biofeedback group. Satisfaction with treatment, symptoms

of constipation, and pelvic floor physiology were regularly

assessed throughout follow-up. At 6 months, major clinical

improvement was reported by 80 % of patients in the

behavior group versus only 20 % in the PEG group [23].

Biofeedback benefits were well sustained for the whole

follow-up interval without evidence of side effects. Clinical

benefits correlated well with improved anorectal physiol-

ogy. Digital facilitation of evacuation prior to treatment

predicted poor outcome. Interestingly, consumption of

laxatives other than PEG was significantly decreased in the

biofeedback group compared to the PEG group, while

bowel frequency was significantly increased in both groups

compared to baseline. In a second RCT, Heymen et al. [27]

randomly assigned 84 constipated subjects with dyssyner-

gic defecation to receive either biofeedback (n = 30),

diazepam (n = 30), or placebo pills (n = 24). An impor-

tant feature of this study was that all subjects were trained

to do pelvic floor muscle exercises to correct pelvic floor

dyssynergia during 6 biweekly 1-h sessions, but only the

biofeedback patients received instrumented (EMG) feed-

back of pelvic floor physiology. All other patients received

pills daily (muscle relaxant or placebo) before attempting

defecation. Biofeedback was superior to diazepam by

intention-to-treat analysis (70 vs 23 % reported adequate

relief of constipation) and also superior to placebo pills

(38 % successful). In addition, biofeedback patients
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reported significantly more spontaneous bowel movements

compared to placebo, with a trend favoring biofeedback

over diazepam. Biofeedback patients also reduced pelvic

floor EMG activity during straining significantly more than

diazepam patients [27]. Finally, Rao et al. [22] conducted a

short-term (3 months) RCT comparing biofeedback to

sham feedback (relaxation therapy) and to standard medi-

cal care (diet, exercise, and laxatives) in 77 chronically

constipated patients with dyssynergic defecation. At base-

line marker study, the vast majority of patients showed

features of delayed colon transit. A significantly greater

proportion of patients receiving biofeedback (88 %)

reported more than a 20 % improvement in global satis-

faction and stool frequency expressed as complete spon-

taneous bowel movements (CSBM) on a visual analog

scale compared to subjects receiving sham biofeedback

(48 %), but not when compared to standard care (70 %).

The authors also reported significant progress in the

biofeedback group in normalization of the dyssynergic

pattern and improvement of a defecation index, with trends

in favor of biofeedback subjects reducing balloon expul-

sion time and decreasing colonic marker retention com-

pared to alternative treatment groups [22]. However, the

results of long-term (12 months) follow-up of this group of

patients provided evidence that retraining was associated

with sustained improvement of bowel symptoms and

anorectal function, whereas standard therapy was largely

ineffective [36]. In addition, a large cohort study on 226

patients with dyssynergic defecation showed the effec-

tiveness of biofeedback therapy in improving, in the long

term, the validated Eypasch’s Gastrointestinal Quality of

Life Index (GIQLI) [37]. An improved QOL score in the

behavior group was also reported in a smaller RCT com-

paring biofeedback to laxatives in 88 constipated patients

with obstructed defecation [38]. Biofeedback has also been

compared to invasive treatments in two small RCTs with

negative results. In the first RCT, 48 dyssynergia patients

were randomized to receive either biofeedback therapy or

an injection of Clostridium botulinum type A (BTX-A)

neurotoxin directly into the puborectalis muscle [20]. BTX-

A is a neurotoxin that causes reversible paralysis of mus-

cles by presynaptic inhibition of acetylcholine release [39].

At 1-month follow-up, symptomatic improvement was

reported by 50 % of biofeedback patients versus 70.8 % of

BTX-A patients. Improved anorectal physiology did not

correlate with outcome. However, at 1-year follow-up, both

treatments lead to disappointing results with relapse of

symptoms in the majority of patients of both groups [20].

No side effects were reported. The same group of

researchers reported a similar poor outcome of biofeedback

management of dyssynergic defecation when compared

with partial surgical division of the puborectalis muscle in

60 constipated patients [19]. Surgical treatment was highly

effective therapy (95 % at 1 month and 70 % at 1-year

follow-up), though with an unacceptable burden of side

effects: fecal incontinence, rectal intussusception, and

wound infection in 10–15 % of those treated [19]. More-

over, both studies were statistically underpowered, and the

biofeedback protocol employed in these two RCTs was

simpler than the four-step protocol described above. In

addition, a recent RCT reported biofeedback therapy aug-

mented by transanal electrical stimulation as significantly

superior to standard care in a series of 81 constipated

dyssynergia patients with 46 % of the behavior arm

refractory to previous pelvic floor surgery [40]. Concomi-

tant irritable bowel syndrome (IBS) does not seem to

influence the outcome of biofeedback therapy for dyssyn-

ergic defecation in open-label studies [41]. In conclusion,

there is insufficient evidence to support the use of

retraining in the management of chronic constipation not

responsive to standard care. However, biofeedback is the

treatment of choice for a common, hard-to-treat subtype of

chronic constipation: functional defecation disorder and it

should be employed whenever dedicated expertise is

available [9]. Moreover, biofeedback works by improving

the defecation effort providing a specific mechanism of

action [15]. Patients with refractory constipation should be

thoroughly investigated to diagnose a functional defecation

disorder as etiology of their symptoms [42]. RCTs have

provided consistent evidence that biofeedback is more

effective than placebo, standard care, laxatives, and

myorelaxant drugs in the management of dyssynergic

defecation [43]. Effective management of functional

defecation disorders by retraining should not be limited to

referral centers [44].

Biofeedback is effective treatment for obstructed

defecation syndrome

Obstructed defecation syndrome (ODS), also called outlet

dysfunction constipation, refers to difficulty on emptying

the rectum with secondary constipation commonly evi-

denced by failure to evacuate a rectal balloon [7]. In referral

centers, it is diagnosed in approximately 50 % of patients

not responding to standard care, but its frequency is likely

higher in surgical clinics [7, 8, 45]. The majority of patients

with outlet dysfunction constipation will show evidence of a

functional defecation disorder [7, 8]. However, in a sizable

minority (up to 12 %) of patients with intractable constipa-

tion imaging of the pelvic floor will provide evidence of

morphological alterations of the pelvic floor potentially

obstructing defecation: rectocele, rectal prolapse, entero-

cele, and excessive descent of the pelvic floor [7] with

secondary surgical consultation. While the clinical rele-

vance of the abnormal morphology is a matter of debate, the

goal of surgical treatment should be to restore the various
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pelvic organs to their appropriate anatomical positions in

order to regain adequate function [46, 47]. However, there

is often a poor correlation between anatomical and func-

tional outcome [47]. This has led to the assumption that

biofeedback could be a viable treatment option for ODS

potentially due to altered morphology of the pelvic floor

[48]. In addition, in an effort to decrease medical litigation,

the St. Mark’s group first investigated the efficacy of

retraining in an open-label trial run in 32 constipated

patients with a large rectocele, i.e., a rectocele over 2 cm at

defecography [49]. At the end of treatment, few patients

(16 %) reported major symptom improvement, while

almost half reported partial improvement of symptoms. No

information about long-term follow-up was provided. More

recently, the efficacy of biofeedback therapy has been

investigated in an open-label trial on 90 female patients

with ODS thought to be secondary to rectocele and recto-

anal intussusception [50]. A successful clinical outcome

was reported in 71.1 % of patients with no correlation with

improved pelvic floor physiology. However, all patients

were prescribed fiber–fluid supplementation as add-on

therapy making it difficult to interpret these positive results.

In addition, retraining in mixed open-label series of ODS

patients including both functional defecation disorder and

multiple morphology, alterations of the pelvic floor reported

a less favorable outcome (symptoms improved in approxi-

mately 50 % of patients) [51]. In a recent RCT, Lehur et al.

[52] investigated the efficacy of biofeedback therapy com-

pared to stapled transanal rectal resection (STARR) in 119

women with ODS associated with rectocele and rectal

intussusception. STARR is an innovative surgical inter-

vention which is reported to benefit ODS by performing a

surgical resection of redundant rectal tissue [48]. The Lehur

[52] trial was statistically underpowered for 50 % of

retraining patients compared to only 14 % of surgery

patients who withdrew early. However, symptom

improvement was observed in 44 patients (81.5 %) under-

going STARR compared to only 13 retraining patients

(33.3 %) (p\ 0.0001) at 1-year follow-up. The QOL and

obstructed defecation scores of both groups improved

compared to baseline. No biofeedback-related adverse

events were reported, while 1 case of serious rectal bleeding

was observed in the STARR group. Moreover, an additional

open-label trial investigating the efficacy of the STARR

procedure reported a high reoperation rate (up to 19 %), 1

death for necrotizing pelvic fasciitis, and worse outcome in

patients with concomitant dyssynergic defecation [53]. On

the contrary, concomitant pelvic floor abnormalities (i.e.,

rectocele) did not influence the outcome of retraining in a

prospective study of 108 constipated patients with pelvic

floor dyssynergia [45]. In terms of comorbidities, even the

presence of IBS did not affect the outcome of biofeedback

therapy in 50 constipated patients with dyssynergic

defecation and 60 % of them experienced symptom

improvement [54]. In conclusion, there is insufficient evi-

dence to manage ODS by means of biofeedback therapy in

the absence of a functional defecation disorder. The current

practice of providing biofeedback therapy in all patients

with intractable constipation before proceeding to surgical

measures will likely decrease medical litigation, but is

poorly supported by the literature [47, 48, 55]. RCTs aiming

to improve our understanding of the etiology of ODS in

order to provide a tailored management are eagerly awaited.

Biofeedback is a safe treatment

Historically biofeedback treatment of gastrointestinal dis-

orders has been considered safe and devoid of adverse

events [14]. The placement of anorectal devices to provide

retraining for dyssynergic defecation has also not been

associated with adverse events, while being only margin-

ally invasive [9]. In both open- label and RCTs, there is just

one instance of patients (n = 3) dropping out of a study for

perceiving biofeedback to treat constipation as psycho-

logically unacceptable [19]. A high dropout rate is reported

only in surgical series where biofeedback should not be

considered appropriate therapy due to the absence of a

functional defecation disorder as relevant etiology in con-

stipation [52]. However, the recent Cochrane review con-

cluded that there was insufficient data to draw definitive

conclusions about the safety of biofeedback therapy for

constipation. There is always a place for well-designed

trials in this field, and safety concerns in the management

of a benign, though disabling, disorder are obviously

important. However, it is left unclear how large a sample

should be to prove the safety of biofeedback therapy for

constipation [56]. Moreover, both RCTs and large cohort

long-term trials investigating hundreds of adult patients for

up to 4 years have failed to report any meaningful side

effects related to this marginally invasive therapy for

refractory constipation [9, 57–59]. Biofeedback manage-

ment of constipation has been reported as free of side

effects in both pediatric patients and the elderly [3, 45]. In

addition, the safety profile of biofeedback treatment of

refractory constipation compares favorably with both

available drugs and surgical interventions [3, 5, 19, 53]. A

number of surgeons would not operate constipated patients

provided a trial of biofeedback trial had failed to improve

symptoms [48].

Conclusions

The literature supports the safety profile of biofeedback

treatment of constipation not responsive to standard care.

Retraining is the safest therapy currently available for
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refractory constipation due to functional defecation

disorders.
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