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Abstract

Background:  Chronic constipation (CC) and fecal incontinence (FI) are often secondary to pelvic 
floor neuromuscular sensory or motor dysfunction. Biofeedback therapy (BFT) uses visual and verbal 
feedback to improve anorectal coordination, strength and sensation. In clinical trials, BFT demon-
strated response rates between 70% and 80%. The purpose of this study is to determine the effective-
ness of BFT in clinical practice. 
Methods:  In this retrospective observational cohort study, the charts of all patients who completed 
BFT at our centre were reviewed. A positive response to BFT was defined as improvement in ARM 
profile from baseline or subjective symptom improvement or both. Descriptive statistics were used to 
analyze the data. 
Results:  One hundred thirty patients with an average age of 57.5  ±  16.4  years and 79.2% female 
were included. Of all patients, 43.1% were referred for CC, 37.7% for FI, 16.9% for alternating CC 
and FI, and 2.3% for rectal pain. The overall response rate to BFT was 76.2% (n=99). Of those that 
responded, 64.6% (n=64) demonstrated both ARM and symptom improvement, 27.3% (n=27) had 
ARM improvement but no symptom improvement, and 8.1% (n=8) had symptom improvement but 
no ARM improvement. In patients with FI, the overall response rate was 79.6% (n=39) with symp-
tom improvement in 67.3% (n=33). In those with CC with dyssynergic defecation (n=53), the overall 
response rate was 69.8% (n=37); however, only 45.3% (n=24) had symptomatic improvement. 
Conclusion:  In our clinical practice, although overall response rates to BFT are similar to published 
reports, patients with CC with dyssynergic defecation are less likely to have symptomatic response 
compared with those with FI.
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Chronic constipation (CC) and fecal incontinence (FI) are 
common disorders that are seen by both primary care and 
subspecialty physicians. The prevalence of CC and FI has 
been reported to be as high as 14% (1, 2) for both disorders. 
Multiple studies have demonstrated that these conditions can 
significantly decrease a patient’s quality of life and social func-
tioning. Those with CC have been shown to have lower overall 
(3) and disease-related quality of life (4). In a study of patients 
with CC in the United States, those with associated abdominal 

symptoms had disrupted productivity 3.2 days per month and 
those without abdominal symptoms had disrupted productiv-
ity 1.2  days per month (5). Fecal incontinence is associated 
with decreased health-related quality of life, increased symptom 
interference with daily activities and increased psychological 
distress (6).

Both conditions can be related to anorectal neuromuscular 
sensory or motor dysfunction. Dyssynergic defecation (DD) is 
a subtype of CC that occurs in at least one-third of patients with 
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CC (7). This occurs when there is an inadequate increase in 
intrarectal pressure or when there is paradoxical contraction or 
impaired relaxation of the anal sphincter and pelvic floor mus-
cles during attempted defecation, leading to a functional outlet 
obstruction (8). A  diagnosis is made using the Rome IV cri-
teria, which requires both subjective symptoms and objective 
testing. This criteria is satisfied in those with either CC or irrita-
ble bowel syndrome with constipation and impaired evacuation 
as seen with two of the following three tests: balloon expulsion 
test (BET), anorectal manometry (ARM) or by imaging (8). 
The Rome IV criteria gives a diagnosis of fecal incontinence to 
those who have uncontrolled passage of fecal material occurring 
after the age of 4 (8). The causes of FI are numerous, with anal 
sphincter weakness being the most common. This can occur 
secondary to trauma, degeneration, connective tissue disease 
and neuropathy, among others (8). Conventional therapies 
for both these disorders include dietary changes (i.e., adjusting 
fibre intake), behavioural therapy and a variety of pharmaco-
logical therapies (7, 9, 10). However, these therapies are often 
insufficient to achieve satisfactory outcomes in a number of 
patients because they do not target the underlying functional 
mechanism of disease.

Biofeedback therapy (BFT) involves the use of visual and 
verbal feedback to improve anorectal sensory function, pelvic 
floor strength and pelvic muscle coordination. It has been 
shown to be an effective therapy for both CC with DD and FI. 
In CC with DD, the goal of treatment is to improve coordina-
tion of the anorectum and pelvic floor muscles to lead to a more 
effective defecation pattern. Studies have demonstrated that 
BFT is more effective than sham treatment (11), polyethylene 
glycol laxatives (12), dietary modification (11) and diazepam 
(13) in the treatment of CC with DD. In these studies, the par-
ticipant response rate of BFT in this patient group was as high 
as an 80%. The goal of BFT in FI is to improve squeeze pressure 
of the anal sphincter, to improve anorectal coordination during 
the squeeze maneuver and to enhance the sensation of the pres-
ence of stool in the rectum. Studies have demonstrated that BFT 
is superior to patient education (14) and pelvic floor exercises 
alone (15). Efficacy of BFT in these studies has been shown to 
be as high as 70%. In the trials of BFT for both CC with DD and 
FI, the outcome measures used to determine efficacy have been 
variable. Typically, symptom improvement is the primary out-
come in these studies, with improvement in ARM profile being 
a secondary outcome. It is important to note that these efficacy 
rates are in the setting of controlled trials where training is in-
tensive. Participants often participate in multiple sessions over 
a short period of time. However, access to BFT remains limited 
in many areas. In a recent survey (16) of Canadian gastroenter-
ologists, only 41.7% indicated having access to BFT. Given that 
this is a limited resource, it is unclear how BFT in the manage-
ment of CC with DD and FI performs in the ‘real world’. Many 
centres offer patients only three sessions of BFT compared 

with the four to six sessions—at least—recommended by the 
American Neurogastroenterology and Motility Society and 
European Society of Neurogastroenterology and Motility (17). 
Furthermore, these sessions are often spread out and may be 
shorter in duration to maximize the number of patients that can 
access this effective but limited therapy. The aim of our study 
was to determine the effectiveness of BFT in the management 
of CC and FI in clinical practice in a Canadian tertiary care 
centre.

METHODS
Patient Population
This study was approved by the research ethics board at the 
University Health Network in Toronto, Ontario. In this retro-
spective, observational cohort study, the charts of all patients 
who underwent BFT at our centre between January 1, 2008, 
and August 15, 2016, were reviewed. All patients who under-
went baseline and post-BFT ARM, reported pre-BFT and post-
BFT symptoms, and completed a course of BFT were included 
in the analysis. Patient age, sex, indication for BFT and number 
of completed sessions were collected.

Anorectal Manometry and Balloon Expulsion Testing
All included patients underwent ARM and BET before referral 
for BFT and during the final BFT session. Anorectal manome-
try (Sierra Scientific Instrument, ManoScan 360, Model A100) 
and BET were performed according to a departmental standard 
protocol as has previously been published (18). To determine 
the residual anal sphincter pressures, the percent anal sphinc-
ter relaxation, the intrarectal pressures and the recto-anal 
pressure gradient during attempted defecation, the average of 
three bear down attempts was used. Maximal squeeze pressures 
were determined as an average of two squeeze maneuvers. All 
patients underwent BET where they attempted to expel a nonla-
tex balloon inserted into the rectum and then filled with 50 mL 
of water. The time taken to expel the balloon was recorded. The 
Manoview ARTM software V2.0 (Given Imaging) was used to 
collect and analyze the data. In those with FI, note was made 
of the presence of a weak anal sphincter and of inadequate 
anal sphincter squeeze pressures. Dyssynergic defecation was 
defined by presence of paradoxical anal sphincter contraction 
or inadequate increase in intrarectal pressure during straining, 
as well as a prolonged BET greater than one minute.

Biofeedback Therapy
BFT was delivered by a trained nurse as per our department 
standard protocol using the same ARM catheter and software 
as is used to perform the ARM. Patients who participate in 
BFT were scheduled for three sessions. The first session serves 
as mainly a teaching session where counselling of patients 
on appropriate fibre intake and exercise occurs. During the 
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subsequent training sessions, the ARM software is used to dis-
play the manometric pressure profile to patients and provide 
visual feedback when the pelvic floor exercises were taught. 
In those with FI, the focus of therapy is to strengthen the anal 
sphincter pressure profile and improve rectal sensation as indi-
cated. In those with CC with DD, the focus of training is to 
improve defecation technique, coordination of abdominal wall 
contraction and relaxation of the pelvic floor muscles. A balloon 
(similar to the one used in BET) was provided to the patient so 
that they can practice the balloon expulsion exercise at home in 
between training sessions.

Response to Therapy
Response to BFT was defined as either objective improvement 
in the ARM profile at the last session compared with baseline 
as documented in the final BFT session or subjective symptom 
improvement reported by the patient—or both. A  positive 
ARM response in those with FI was defined as an increase in 
resting or maximum squeeze anal sphincter pressures of at least 
5% above baseline. In those with CC with DD, a positive ARM 
response was noted if there was resolution of the dyssynergic 
manometric pressure profile with attempted defecation and the 
BET was less than one minute. On chart review, a positive symp-
tom response was noted if the patient described improvement 
in bowel symptoms (e.g., decrease in FI episodes, improvement 
in CC symptoms).

Statistical Analysis
The retrospective data was analyzed using descriptive statis-
tics. Mean age and standard deviation using a 95% confidence 
interval was calculated. Mean number of BFT sessions was 
calculated. Sex and indication for BFT are expressed as the 
percentage of included patients. Response rate to BFT was cal-
culated using the number of positive responses over the number 
of participants who underwent BFT for a particular indication.

RESULTS
One hundred sixty-eight patients participated in our BFT pro-
gram during the study period. Thirty-eight patients who did 
not have documentation of symptom response (i.e., did not 
return the symptom diary, did not return for follow-up assess-
ment, or had no documentation of symptom response) were 
excluded. A  total of 130 patients (female, 79.2%; average age, 
57.5 ± 16.4 years) who completed BFT with complete records 
were included in the analysis. All patients completed either two 
or three sessions, with an average of 2.9 BFT sessions com-
pleted. The indications for BFT are demonstrated in Table  1. 
Of all patients, 40.8% (n=53) underwent BFT for CC with DD. 
Meanwhile, 37.7% (n=49) underwent BFT for FI. In the charts 
of 16.9% (n=22) of patients, alternating CC and FI was indi-
cated as the reason for undergoing BFT. Rectal pain was the 

indication for BFT in 2.3% (n=3) of patients. Three patients 
(2.3%) had CC without DD. The baseline ARM data for each 
group is summarized in Table 2.

The overall response rate to BFT (defined as improvement in 
ARM profile, symptoms or both) for all indications was 76.2% 
(n=99). Of those that responded, 64.6% (n=64) demonstrated 
both ARM and symptom improvement, 27.3% (n=27) had 
ARM improvement but no improvement in their presenting 
symptom, and 8.1% (n=8) had subjective symptom improve-
ment but no improvement as compared with their baseline 
ARM profile. Among the BFT responders, 72.7% (n=72) had 
symptom improvement (with or without change in baseline 
ARM profile).

Table 3 demonstrates response rates to BFT by both indica-
tion and type of response (either improvement in ARM profile 
from baseline at the last BFT session, symptom improvement 
or improvement in both). In those with CC with DD, the 
overall response rate was 69.8% (n=37), however only 45.3% 
(n=24) had a symptomatic improvement. In patients with FI, 
the overall response rate was 79.6% (n=39), with 67.3% (n=33) 
indicating an improvement in their symptoms. In this group, 37 
(75.5%) subjects had an improvement in ARM profile. Thirty-
six of these subjects had a documented final maximum squeeze 
pressure, with a median improvement in maximum squeeze 
pressure of 30.5 mmHg above baseline (range: 7.8–91.1) and 
median percentage improvement of 53.7% above baseline 
(range: 5.8% to 368.4%). In those with alternating FI and CC 
symptoms, the overall response rate was 86.4% (n=19), with 
68.2% (n=15) reporting symptom improvement.

DISCUSSION
In this cohort, the overall response rate to BFT for any indica-
tion was 76.2%, which is similar to published response rates for 
BFT in patients with FI and CC with DD (17). Biofeedback 
therapy clinical trials typically use symptomatic improvement 
as a primary endpoint. When symptomatic improvement was 
examined in our study, response rates to BFT in those with FI 
and alternating FI/CC symptoms were similar to published 
reports. However, the effectiveness of BFT to improve symp-
toms in the CC with DD patient subgroup was 45.3%, which 
is lower as compared with previously published results that 
demonstrated a symptomatic improvement with BFT of 70% to 

Table 1.  Indication for BFT (n=130)

Indication % patients (n)

CC with DD 40.8% (53)
CC without DD 2.3% (3)
FI 37.7% (49)
Alternating FI/CC 16.9% (22)
Rectal pain 2.3% (3)
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Table 3.  Response rate by indication for BFT and by response type

Indication Response type Response rate (%)

All indications
(n=130)

ARM and symptom 64/130 (49.2%)
ARM alone 27/130 (20.7%)
Symptoms alone 8/130 (6.2%)
ARM and/or symptom 99/130 (76.2%)
Symptoms with or without ARM response 72/130 (55.4%)
No response 31/130 (23.8%)

CC with DD
(n=53)

ARM and symptom 21/53 (39.6%)
ARM alone 13/53 (24.5%)
Symptoms alone 3/53 (5.7%)
ARM and/or symptom 37/53 (69.8%)
Symptoms with or without ARM response 24/53 (45.3%)
No response 16/53 (30.2%)

CC without DD
(n=3)

ARM and symptom 0/3 (0%)
ARM alone 2/3 (66.7%)
Symptoms alone 0/3 (0%)
ARM and/or symptom 2/3 (66.7%)
Symptoms with or without ARM response 0/3 (0%)
No response 1/3 (33.3%)

FI
(n=49)

ARM and symptom 31/49 (63.3%)
ARM alone 6/49 (12.2%)
Symptoms alone 2/49 (4.1%)
ARM and/or symptom 39/49 (79.6%)
Symptoms with or without ARM response 33/49 (67.3%)
No response 10/49 (20.4%)

Alternating FI/CC
(n=22)

ARM and symptom 12/22 (54.5%)
ARM alone 4/22 (18.2%)
Symptoms alone 3/22 (13.6%)
ARM and/or symptom 19/22 (86.4%)
Symptoms with or without ARM response 15/22 (68.2%)
No response 3/22 (13.6%)

Rectal pain
(n=3)

ARM and symptom 0/3 (0%)
ARM alone 2/3 (66.7%)
Symptoms alone 0/3 (0%)
ARM and/or symptom 2/3 (66.7%)
Symptoms with or without ARM response 0/3 (0%)
No response 1/3 (33.3%)

Table 2.  Baseline ARM measurements by indication

Indication Average mean anal 
sphincter resting  
pressure (mmHg±SD)

Average mean residual 
anal sphincter pressure 
with simulated defecation 
(mmHg±SD)

Average maximum anal 
sphincter pressure with 
squeeze (mmHg±SD)

Average balloon  
expulsion 
time (seconds±SD)

CC with DD (n=53) 72.9 ± 27.0 78.3 ± 33.3 169.7 ± 78.8 271 ± 66.8
FI (n=49) 52.0 ± 71.0 46.3 ± 23.6 99.6 ± 71.0 93.6 ± 124.5
Alternating FI/CC 

(n=22)
52.0 ± 22.96 58.2 ± 27.5 113.1 ± 44.3 208.6 ± 112.8
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81% in this patient population (17). One potential explanation 
for this observation is that in our practice, three BFT sessions 
were performed compared with the up to six sessions that were 
used in previous studies (17). Hence, the current recommen-
dations of BFT for the treatment of DD suggests four to six ses-
sions (17). However, in our experience, three sessions of BFT 
is commonly employed outside of the clinical trial setting. Our 
study suggests that three sessions of BFT may be sufficient to 
teach and reinforce the anal sphincter strengthening exercises 
that are used in the treatment of FI but may not be adequate 
for giving instruction on appropriate coordination of the pelvic 
floor muscles during defecation that is required for correction 
of DD. It is also conceivable that the techniques taught during 
BFT for FI are more easily practiced at home compared with 
those for DD. The exercises for the latter can be more challeng-
ing to practice without the visual feedback and coaching of the 
therapist that occur during the BFT sessions. The visual feed-
back used in BFT is important for developing understanding 
of the muscle movements and coordination required to correct 
DD. In those with FI, the coordination required to improve 
anal sphincter tone is often easily understood in the absence of 
visual feedback. Finally, BFT may not be the only therapy re-
quired to improve constipation symptoms in those with DD. 
Chronic constipation can be multifactorial in nature. While 
correcting pelvic floor dyssynergy is an essential first step, many 
of these patients will require additional therapy to improve 
bowel movement frequency and form (10). Given the nature 
of this study and the practice setting, information regarding ad-
ditional therapy for CC was not collected and likely remained 
unchanged during the BFT sessions. Thus, it is possible that a 
proportion of patients with CC needed optimization of their 
bowel regimen to fully benefit from BFT. Whereas in FI, the 
primary problem is often weakness of the anal sphincter rather 
than a problem with stool form, and improvement in anal 
sphincter muscle strength may be enough to produce sympto-
matic improvement.

In this study, symptom response was determined by docu-
mentation of a patient’s subjective self-report of improvement. 
This is not as robust as using a validated symptom question-
naire like those typically used in clinical trials. Use of validated 
questionnaires allows for documentation of smaller changes in 
symptoms and helps eliminate some of the subjective nature 
of symptom reporting. This possibility may, in part, contribute 
to why the symptom response rate in our cohort was lower 
than that in published reports. In addition, the role of adjuvant 
therapy in patient symptom improvement was not documented. 
This may affect the reported response rate either positively or 
negatively because the effect of additional medications or thera-
pies cannot be adequately controlled for. Finally, the efficacy of 
BFT for management of rectal pain and CC without DD cannot 

be adequately assessed given the small number of patients in 
this cohort who were treated for these indications.

Despite the limitations, this study offers an insight on the use 
of BFT in clinical practice outside of the strict protocols of clin-
ical trials. While BFT for the treatment of FI maintains efficacy, 
improvements can be made to optimize the management of CC 
with DD using BFT. Our study illustrates that three sessions of 
BFT is not sufficient to manage DD, following the recommen-
dation in consensus guidelines on biofeedback therapy of using 
four to six sessions (17). Given the lack of availability of BFT 
in our resource-limited hospital setting, it would be important 
to explore the efficacy of other therapies, such as pelvic floor 
physiotherapy, as potential alternatives for the management of 
both FI and CC with DD.

CONCLUSION
In our clinical practice, the overall manometric and symptom-
atic response rates to BFT are similar to published reports. 
Patients presenting with CC with DD had a lower symptom 
response rate compared with those with FI when BFT was lim-
ited to three sessions. Given that resources to provide BFT are 
limited, further studies are needed to determine the compo-
nents of BFT that are most predictive for symptom response. 
This will guide optimization of BFT protocols in clinical prac-
tice and help optimize the collaboration with other therapists 
(such as pelvic floor physiotherapists) to provide effective BFT 
to our patients.
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