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incomplete evacuation of fecal material from the rectum 
due to paradoxical contraction or failure to relax pelvic 
floor muscles, particularly the puborectalis muscle and 
the external anal sphincter, when straining to defecate.[12]

Several studies have been conducted on this functional 
defecation disorder, providing greater clarity in 
your understanding and encouraging to apply of 
behavioral therapy, more concretely, biofeedback 
techniques.[12,13] Their results suggested biofeedback 
therapy when patients with pelvic floor dyssynergia 
do not benefit from conservative interventions, such 
as dietary recommendations, bowel scheduling, and 
medications.[14,15]

It is defined that biofeedback involves the use of 
pressure measurements (manometry) or averaged 
electromyographic activity within the anal canal to teach 
patients how to relax pelvic floor muscles when straining 

INTRODUCTION

Constipation is one of the most common health problems 
recently and affects all education and socioeconomic 
levels.[1] Simply, constipation has been defined as <3 
stools/week.[2] However, recent studies report that 
most constipated patients complain about excessive 
straining, incomplete evacuation, or hard stools rather 
than infrequent stooling.[2-5]

Even though there is some overlap, 3 subtypes of 
constipation have been characterized: Dyssynergic 
defecation, slow transit constipation, and irritable bowel 
syndrome (IBS) with constipation.[2,6-9] One of the most 
frequent forms of chronic constipation is dyssynergic 
defecation. It has been estimated that nearly one-
third of constipation patients in tertiary care centers 
have dyssynergic defecation.[10,11] Chiarioni et al.[9] 
characterized this functional defecation disorder by 
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Background: The Rome II and III diagnostic criteria for dyssynergic defecation recommended the exclusion of irritable bowel 
syndrome (IBS). This study determined the effect of biofeedback therapy on dyssynergic constipation in patients with or without 
IBS. Materials and Methods: This study was a nonrandomized, single blinded, semi experimental study. Dyssynergic defecation 
patients with and without IBS were asked to undergo biofeedback therapy 8 sessions. The defecation dynamics and balloon expulsion 
time were evaluated before, at the end and 1 month after the biofeedback therapy. IBS symptoms were graded using a 4-point Likert 
scale. Mann–Whitney U-test, Wilcoxon test and Friedman test were applied to analyze data using SPSS software package (SPSS 
Inc., Chicago, IL, USA). Results: After the biofeedback therapy, the IBS symptoms have been decreased significantly (the median of 
2 before and 1 after therapy, P < 0.01). The biofeedback therapy significantly decreased the anismus index in IBS group by the mean 
of 0.75 ± 0.31, 0.28 ± 0.07 and 0.28 ± 0.06 in three phases, respectively. Similar results were found in non-IBS patients (the mean of 
0.74 ± 0.32, 0.28 ± 0.08, 0.27 ± 0.08 in three phases, respectively). The symptoms of constipation (sensation of incomplete evacuation, 
difficult and painful defecation), defecation facilitative manual maneuver frequency, pelvic floor muscles resting amplitude and strain 
amplitude decreased and squeezing amplitude improved significantly after biofeedback therapy in both groups with and without 
IBS (P < 0.001). There were not significant differences between patients with and without IBS (P > 0.05) with respect to outcome. 
No complication was observed in treatment groups. Conclusion: Dyssynergic constipation patients with and without IBS will likely 
benefit from biofeedback therapy.
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to defecate.[12] Biofeedback is performed in rehabilitation 
medicine settings. In recent years several randomized 
controlled trials (RCT) have been conducted and reported 
that biofeedback is more effective than laxatives,[16] 
relaxation training,[2] pharmacological treatment (for 
example diazepam) and placebo.[15] Based on the results of 
Chiarioni et al., biofeedback appears to be the treatment of 
choice for dyssynergic defecation in chronic constipated 
adults.[9]

In addition, 82% of chronic constipation patients have the 
criteria for IBS.[3] Incomplete evacuation and excessive 
straining are common symptoms in both dyssynergic 
defecation and patients with IBS.[4,5] Association of symptoms 
of incomplete evacuation and rectal hypersensitivity in IBS 
has been shown.[6] The primary is abdominal bloating and 
abdominal pain/discomfort is major symptom of IBS usually 
improved by successful bowel evacuations.[17] Biofeedback 
therapy may improve not only the constipation symptoms 
but also symptoms through the increasing the chances of 
successful bowel movements in dyssynergic constipation 
patients with IBS.

In contrast, if the rectal hypersensitivity is not corrected, the 
outcome of biofeedback therapy in dyssynergic defecation 
with IBS may adversely be affected by the existence of 
incomplete evacuation and rectal hypersensitivity in IBS. 
Biofeedback therapy using the manometric technique has 
been reported to be an effective treatment for dyssynergic 
defecation.[12] Chiarioni et al. reported that bloating 
symptoms in chronic constipation patients improved 
after biofeedback therapy.[9] In addition, improvement of 
both constipation and abdominal bloating/discomfort in 
patients suffering from both anorectal dyssynergia and IBS 
was indicated. Nevertheless, the Rome II and III criteria 
recommended that patients with coexisting dyssynergic 
defecation and IBS have to be excluded before the diagnosis 
of dyssynergic defecation.[18,19] If the outcome of the 
biofeedback therapy is not affected by the existence of IBS 
in dyssynergic defecation, the Rome criteria may mislead 
physicians and prevent many patients who suffer from 
both IBS and dyssynergic benefit from biofeedback therapy. 
On the contrary, if the existence of IBS adversely affects 
the treatment result, excluding constipation patients with 
IBS from the anorectal physiologic tests and biofeedback 
therapy will save the management cost in this patient 
group.[10]

Therefore the main aim of this study was to determine the 
effect of biofeedback therapy in dyssynergic defecation 
patients with and without IBS and compare the outcome 
of biofeedback therapy in both groups. This is particularly 
important because the Rome III criteria clearly exclude 
patients with IBS from consideration of a diagnosis of 

dyssynergic defecation. As a result, it is vague whether 
patients with dyssynergic defecation and simultaneous IBS 
symptoms should or should not be considered as proper 
candidates for treatment with biofeedback therapy.

MATERIALS AND METHODS

Study design and participants
This study was a nonrandomized, single blinded, semi 
experimental which approved in Tehran University of 
medical science ethics committee with 91/d/130/2135 
reference number. Adult female outpatients, 15-75 years 
old with constipation who were referred from colorectal 
surgeon and gastroenterology clinic to physical medicine 
and rehabilitation clinic, Firoozgar Hospital, Tehran, Iran 
as defined by the Rome III criteria, both with and without 
IBS were invited to participate in the study. The patients 
had failed standard treatment of constipation with fiber 
diet, exercises, laxatives and anti IBS drugs for IBS group.

For sample size calculation to detect a 13% difference 
between Anismus index mean in both group with IBS and 
non-IBS following formula[20] was applied:

The standard deviation (SD) from pilot study was 
estimated to be 0.14. For a two-sided 5% significant level, 
Zα = 1.96 and for 80% power, Zβ = 0.84. Substituting these 
values into above formula, N = 2 (1.96 + 0.84)2 0.142/0.132or 
approximately 19 participants in each group.

Patients had to fulfill Rome III criteria for pelvic floor 
dyssynergia[7,10] - (1) Two or more symptoms of functional 
constipation for at least 12-week in past year included 
straining, lumpy or hard stools, sensation of incomplete 
evacuation, sensation of anorectal blockage, manual 
maneuvers to facilitate defecation, <3 defecation per week. (2) 
Manometric, electromyography (EMG), or radiologic evidence 
for inappropriate contraction or failure to relax the pelvic 
floor muscles during attempts to defecate. (3) Evidence for 
inadequate propulsive forces during attempts. (4) Evidence of 
incomplete evacuation. Patients are matched in two groups in 
terms of age, education and duration of symptoms.

Patients who presented the followings were excluded from 
the study:
1. History of gastroenterology, pelvic and spinal 

surgery (except appendectomy, cholecystectomy and 
hysterectomy).

2. Neurological disease included multiple sclerosis, stroke, 
spinal cord injury, Parkinson disease and cognitive 
impairment.
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3. Usage of opioids and drugs may cause constipation.
4. Pregnancy.
5. Previous biofeedback therapy.
6. History of chronic disease such as heart or renal disease 

and hypothyroidism.
7. Rectal prolapses, fissures and rectal bleeding.
8. Electrolyte impairment, anemia and history of serious 

weight loss.

Patients who had recurrent abdominal pain/discomfort 
>3 days/month for the past 3 months associated with >2 
of the followings are placed in dyssynergic constipation 
with IBS group. (a) Improvement with defecation. (b) 
Onset associated with change in stool frequency. (c) Onset 
associated with change in stool form and <25% loose or 
watery stools. All of the patients provided written informed 
consent before inclusion in the study.

Procedure and variable assessment — informed consent 
was obtained from the participants. All the patients received 
biofeedback therapy 8 sessions, twice weekly (With myotrack 
infinity, made in Canada instrument). Each 45-60 min session 
consisted of visual, verbal and auditory feedback technique 
with solid rectal probe that use from surface EMG.[2,10]

Verbal feedback was provided every 10 min by a 
physiotherapist that was not aware of patient’s IBS status. 
Auditory feedback was provided with music and visual 
feedback with fulfilling of puzzle on monitor. Each session, 
therapist explained about strain, squeeze and sequence 
of biofeedback therapy. Gel lubricated rectal probe was 
placed in rectum while patient was supine. Ground 
electrode was placed on anterior superior iliac spine. 
Surface electromyographic signal of pelvic floor muscle 
recorded in strain, squeeze and rest. Since surface EMG has 
not great accuracy and some factors like muscular fatigue 
and electrode movement may change the signal, mean of 5 
contractions were recorded.

Biofeedback phases, initially for training, therapist set the 
device’s threshold up to each patient’s squeeze threshold. 
Whether the patient could squeeze enough, she received 
auditory, verbal and visual feedback and 10 s resting 
between two squeezes. All the patients were instructed in 
performing diaphragmatic breathing exercises during the 
treatment period. In the 4th session patients were evaluated, 
if mean amplitude of pelvic floor muscles during strain was 
<5 µV, slow twitch muscle fibers exercises with 15 s squeeze 
on 60% of maximal threshold were done. However if strain 
maneuver after 3 sessions was not efficient, resting exercises 
with amplitude of <5 µV were done.[2,8,10,16]

During biofeedback therapy and 4-week follow-up period, 
patients were advised to use only magnesium hydroxide 

syrup and bisacodyle suppository if constipation continues 
after 48 h. Medications for IBS, including antispasmodics, 
tegaserod and antidepressants (tegaserode has been 
removed from market since 2007 due to cardiovascular 
outcomes) were prohibited during the study period 
[Figure1].

Primary IBS symptoms (abdominal bloating and abdominal 
discomfort/pain) and other gastrointestinal symptoms 
including early satiety, anorexia, nausea and heart burn 
were evaluated immediately before the first biofeedback 
session, after session 8 and 4-week after the end of treatment, 
using a 4-point Likert scale[10] (0 = No symptom, 1 = mild 
symptoms, 2 = moderate symptoms, 3 = severe symptoms) 
according to patient’s feeling.

Mean amplitude of pelvic floor muscles during rest, strain 
and squeeze and anismus index were recorded[10] at three 
phases (before the first biofeedback session, after session 8 
and 4-week after the end of treatment).

Constipation symptoms[10] (sensation of incomplete 
evacuation, difficult and painful defecation) were 
evaluated using a 10 cm visual analog scale. In addition, 
stool frequency per week, frequency and types of laxative 
consumed, defecation facilitative manual maneuver 
frequency were recorded.

Balloon expulsion time, 30 ml volume, with Foley catheter 
(16 or 18 French) was used to record the time that patients 
need to defecate the balloon. If time was above 5 min, the 
researcher depleted and brought out balloon. This variable 
was evaluated at three phases.[2,10]

Statistical analysis
The data were analyzed using SPSS software for Windows 
(SPSS Inc., Chicago, IL, USA). Descriptive statistics were 
expressed as the means ± SD for continuous variables, 
median and range (min-max) for ordinal variables and 

Figure 1: consort diagram
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frequency and percentage for categorical variables. 
Mann–Whitney U-test was used for comparing two groups 
in three phases separately. Friedman’s two-way ANOVA 
test was applied to analyze ordinal outcomes. A repeated 
measure ANOVA was used to analyze continuous outcomes. 
Post-hoc tests were done using the Bonferroni correction. 
Mauchly’s test of Sphericity indicated that the assumption 
of sphericity had been violated and therefore, a Greenhouse-
Geisser correction was used. A P < 0.05 was considered to 
be statistically significant.

RESULTS

Forty-one female patients completed the biofeedback 
treatment protocol. Among them 19 patients (46.3%) also 
fulfilled the criteria of IBS. The mean age of patients was 
39.41 ± 12 ranged from 19 to 62. Twenty-three patients had 
high level of education (56.1%), 16 finished high school and 
two patients were under high school. Patients who had 
IBS were younger in age (37.37 ± 11.49), but there was not 
any statistically significant difference (P > 0.05). Education 
levels were similar between patients with and without IBS 
(P > 0.05). Duration of symptoms was approximately similar 
in both groups with and without IBS (P > 0.05) [Table 1].

In three phases (baseline, treatment and follow-up), the 
prevalence of each constipation symptom (sensation of 
incomplete evacuation, difficult and painful defecation), 
stool frequency per week, frequency and types of laxative 
consumed, defecation facilitative manual maneuver 

frequency, balloon expulsion times, anismus index, resting-
amplitude, squeezing-amplitude, and strain-amplitude were 
similar between patients with and without IBS (>0.05). As a 
result, coexistence of IBS did not have a significant effect on 
the outcome of biofeedback therapy. According to the mean 
of 4-point Likert scale, after the biofeedback therapy, the 
IBS symptoms have been decreased significantly (P < 0.01). 
Significant differences between baseline assessment and 
treatment (P < 0.01), and between baseline assessment and 
follow-up (P < 0.01), but not between treatment and follow-up 
(P > 0.05) has been shown. Thus biofeedback therapy also 
had an effective impact on improvement of IBS symptoms.

As shown in Table 2, the results of Friedman’s two-way 
ANOVA test determined that the biofeedback therapy 
significantly decreased the subjective symptoms of 
constipation (sensation of incomplete evacuation, difficult 
and painful defecation) and defecation facilitative manual 
maneuver frequency in both patients with and without IBS 
(P < 0.01). Respect to the differences between phases for 
each outcomes, the results revealed significant differences 
between baseline assessment and treatment (P < 0.01), and 
between baseline assessment and follow-up (P < 0.01), but 
not between treatment and follow-up (P > 0.05). Defecation 
frequency has been improved in both groups with and 
without IBS but no significant result has been shown. There 
were no significant differences in frequency and types of 
laxative consumed in two phases.

In terms of objective symptoms, repeated measures ANOVA 
with a Greenhouse-Geisser correction results were shown 
in Table 3. The between groups tests for each outcomes 
indicated that there were not significant differences 
between patients with and without IBS (P > 0.05). The 
within subject test indicated that there is a significant time 
effect (P < 0.0001). In other words, the patients with and 
without IBS do change over time, both groups were getting 
less anismus index, pelvic floor muscles resting amplitude 
and strain amplitude and more squeezing amplitude over 
time. Post-hoc tests using the Bonferroni correction for each 
outcomes revealed that significant differences between 

Table 1: Patient epidemiological characteristics
variables All 

patients
Patients 
with IBS

Patients 
without IBS

Educationa

Illiterate 2 (4.9) 1 (50) 1 (50)
Diploma 16 (39) 7 (43.8) 9 (56.2)
University 23 (56.1) 11 (47.8) 12 (52.2)

Age (year)b 39.41±12 37.37±11.49 41.18±12.39
Duration of symptoms (year)b 10.17±10.95 10±10.63 10.31±11.46
aData are expressed as frequency (%); bData are expressed as mean ± SD; 
IBS = Irritable bowel syndrome; SD = Standard deviation

Table 2: Subjective patient symptoms and anorectal function parameters before, at the end of and after biofeedback 
therapy in dyssynergic constipation patients with and without IBS
variables Patients with IBS P Patients without IBS P

Before Session 8 After 1 month Before Session 8 After 1 month
Incomplete defecation VAS 8 (5-10) 5 (2-8) 4 (0-8) <0.0001 7 (0-10) 4 (0-8) 2 (0-8) <0.0001
Difficult defecation VAS 6 (4-10) 5 (1-8) 4 (1-7) <0.0001 6 (0-10) 3.5 (0-8) 3 (0-8) <0.0001
Painful defecation VAS 2 (0-5) 1 (0-4) 1 (0-4) 0.002 2 (0-10) 0 (0-7) 0 (0-7) <0.0001
Manual maneuvers frequencya 2 (0-10) 0 (0-5) 0 (0-7) <0.0001 1.5 (0-7) 0 (0-2) 0 (0-2) <0.0001
Defecation frequencya 5 (1-21) 7 (3-18) 7 (3-18) 0.57 4 (1-21) 7 (2-16) 7 (3-20) 0.25
Frequency of Syrup MOM useb — 0 (0-5) 0 (0-7) 0.71 — 0 (0-13) 0 (0-20) 0.37
Frequency of SUP bizacodyle useb — 0 (0-2) 0 (0-1) 1 — 0 (0-3) 0 (0-4) 0.41
Data are expressed as median (range); aper week; bper month; P < 0.05 significant; IBS = Irritable bowel syndrome; Syrup MOM = Magnesium hydroxide syrup; 
SUP bizacodyle = Bisacodyle suppository; VAS = Visual analog scale (10 cm)
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baseline assessment and treatment (P < 0.0001), and between 
baseline assessment and follow-up (P < 0.0001), but not 
between treatment and follow-up (P > 0.05). The interaction 
of time and group is not significant, which means that the 
patients with and without IBS are changing over time, but 
are changing in the same ways. The results for balloon 
expulsion times were not significant.

DISCUSSION

The main purpose of this study was to evaluate the effect 
of biofeedback therapy in dyssynergic defecation patients 
with and without IBS and compare in both groups to 
inhibit exclusion of IBS patients with Rome III criteria from 
dyssynergic defecation and consider all two groups to treat 
with biofeedback properly and inhibit mislead of physicians 
in treating IBS patients that form about half of dyssynergic 
constipation in society.

Heyman in 2007 studied 84 dyssynergic constipation 
patients in three groups as RCT study, they all did squeeze 
and strain exercises, one group had EMG biofeedback 
therapy too and after 3 months follow-up EMG biofeedback 
group had best outcome.[15]

Patcharatrakul in 2011 studied patients with dyssynergic 
constipation in two groups of IBS and none IBS patients, 
they all had 4 sessions biofeedback therapy and there was 
no difference between their outcomes.[10]

The results obtained in this study have shown that 46.3% of 
patients with dyssynergic constipation fulfilled the Rome 
II criteria for IBS and the existence of IBS did not affect the 
outcome of the biofeedback therapy. The patients with 
or without IBS indicated a similar improvement of their 
constipation symptoms after the biofeedback therapy. 
Therefore this study demonstrated that dyssynergic 
defecation can be treated effectively with EMG-biofeedback 
therapy. Through EMG-biofeedback, the patients have been 
taught to relax external anal sphincter during straining to 
defecate, decreasing significantly the anismus index. This 
learning process led to reduction of obstructive symptoms, 
with a significant decrease in sensation of incomplete 

evacuation, difficulty evacuation level and perianal pain at 
defecation. Our results are in consistency with the findings 
of Patcharatrakul and Gonlachanvit.[10]

In addition, the biofeedback therapy improved IBS 
symptoms. This finding is in agreement with other 
studies that reported an improvement of abdominal pain 
and bloating after biofeedback therapy in patients with 
constipation.[16,21,22] Nevertheless, Rome II and III criteria 
recommended that dyssynergic constipation patients with 
IBS must be excluded before the diagnosis of dyssynergic 
defecation. This may mislead physicians and prevent more 
than half of the patients with dyssynergic defecation benefit 
from the appropriate diagnostic tests and therapy.

The results of this study suggest that dyssynergic 
constipation can imitate IBS and that the identification 
and treatment of anorectal dyssynergia can improve IBS 
symptoms. Consequently, constipation patients with IBS 
who have symptoms that interfere with their quality of life 
should undergo colonic and anorectal physiological tests 
similarly to constipation patients without IBS to establish 
the presence of anorectal dyssynergia. In this study, we 
demonstrated a subjective and objective improvement 
of their overall constipation symptoms. This finding is 
similar to that reported in previous studies that used 
manometry[2,23-28] or EMG-based techniques.[16] Little sample 
size and short time follow-up were the limitations of this 
study, The most important strength of this study is its 
new topic, how other studies evaluated the influence of 
biofeedback therapy in dyssynergic constipation patients 
with and without IBS separately.

CONCLUSION

This study demonstrates that EMG-biofeedback is 
an effective behavioral treatment for constipation in 
dyssynergic patients with and without IBS. In addition, 
the existence of IBS in dyssynergic constipation patients 
does not affect the outcome of the biofeedback therapy. 
Dyssynergic constipation patients with or without IBS will 
likely benefit from biofeedback therapy.

Table 3: Objective patient symptoms and anorectal function parameters before, at the end of and after biofeedback 
therapy in dyssynergic constipation patients with and without IBS
variables Patients with IBS Patients without IBS P time P time*group P group

Before Session 8 After 1 month Before Session 8 After 1 month
Balloon expulsion time (s) 173.18±66.91 142.27±46.82 139.82±57.13 133.92±93.86 140.25±71.72 142.33±74.83 0.26 0.06 0.65
Rest amplitude (micro volt) 5.43±3.35 2.90±1.18 2.56±0.69 5.93±3.31 3.01±1.36 3.26±1.53 <0.0001 0.61 0.41
Strain amplitude (micro volt) 7.16±2.48 5.15±1.12 5.29±1.18 7.81±3.72 5.29±1.56 5.19±1.37 <0.0001 0.54 0.63
Squeeze amplitude (micro volt) 10.34±3.27 19.15±3.78 19.13±3.41 11.91±5.82 20.78±11.46 20.92±10.77 <0.0001 0.95 0.44
Anismus index (ratio) 0.75±0.31 0.28±0.07 0.28±0.06 0.74±0.32 0.28±0.08 0.27±0.08 <0.0001 0.91 0.98
Data are expressed as means ± SD; P group < 0.05 significant between groups test; P time < 0.05 significant within subject test; P time*group < 0.05 significant interaction effect; IBS = Irritable 
bowel syndrome; SD = Standard deviation
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